





NOTICE 


CHANGE IN PUBLICATION FORMAT 


Since March 1995 OSTI has made bibliographic information for 
Department of Energy (DOE) reports available electronically on the 
DOE Reports Bibliographic Database as well as through Energy 
Research Abstracts. This database can be accessed on the Internet via 
the DOE/OSTI Home Page at: 


http://apollo.osti.gov/html/dra/dra.htm! 


During these past months, the DOE Reports Bibliographic Database has 
proved to be an effective, cost-efficient, and well-received mechanism to 
provide these bibliographic data. Therefore, OSTI will discontinue 
publication of Energy Research Abstracts as of December 1995. 


Bibliographic information for scientific and technical literature cited in 
Energy Research Abstracts also is available commercially via Knight- 


Ridder Information, Inc., on the Energy Science and Technology 
Database and via the Science and Technology Network (STN) on the 
Energy Database. 


If you desire additional information call (423) 576-1222 or send E-mail to: 
usertalk@adonis.osti.gov. 
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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 18-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Leota S. Kane 
Technical Editor, Barry C. Steele 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Australia 
Brazil 
Canada 
Denmark 
Finland 
France 
Germany 


Norway 

Poland 

Republic of Korea 
Spain 

Sweden 
Switzerland 

The Netherlands 
Italy United Kingdom 
Japan United States 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. 
. Report number identification for report-type literature. ey = 


. Title and subtitle (non-English title may appear in 18494” (DOE/ER/40438-T1 [Development of a hydrogen and 
parentheses, if applicable). ™ & deuterium polarized gas target for application in storage rings]: ~ 

. Author(s). First 10 names in the data record are printed, \“/7 Progress report. Haeberli, W. Phys. vcollaboration. Wisconsin \/ 
then “et al.” is listed. 7 Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored bye(12 

. Author affiliation. Only first one is listed, in parentheses 7) DOE E Energy Research. DOE Contract FG02-88ER40438. Order _ s 
after author(s) to which it applies. Z> Number _DE89007246. Available from NTIS, PC AO3/MF A01 - 

. Collaboration, if present. \ OSTI; GPO Dep. 47 

. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 


for document. cells; results of target tests; the new UHV 


Report ;-~ i> = 
"iss (2) 3 


{ 


. Date of publication. If not known, a processing date is 

in brackets. Report Analytic 
. Number of pages or page range. Prices are based on , a SS 

total pages unless special pricing applies. — eee on pp. 30-32) Transition energies in Ne- 
_ Language of document if non-English. Ym \ like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. -— 
. Monograph title if citation is an analytic (part, chapter, 

or paper) of a larger monograph. 
. Sponsoring organization. 
. Contract or grant number. 
. Secondary identifying number; may be a conference 

number. =e 
. Conference title, location, and date, if applicable. Pe eat ace a 


54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation ofair 
- Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5) ) 
for ordering from NTIS or OSTI, as appropriate. The = 


—\ Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"Tl" prefix is valid only at OSTI. ; 


(14)- (Canada). 1990 {CONF- 900724-Vol.1: iIndoorAir 90: 5th international — 
. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990 


\ 


~/ Fizicheskij Inst“1988. (In Rus€ian). In Experimental and theoretical RS 

physics. Collection. Order Number DE89780060. Available from NTIS (11) 

(US Sales Only), PC A03/MF A01; INIS ‘Za 
(18) Kratkie Soobshcheniya po Fizike.; no. 6. 

ea SILVER !ONS/energy-level transitions; XENON lONS/energy- 

level transitions; CORRELATIONS; D STATES; E STATES;... ~<——{20) 


conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order ~~ 
. Drop note or explanatory statement. __ Number DE90017786. Source: NTIS wee 
. Abstract. (19}— ——+ Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m<¢ air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 


significantly lower than that of pumping streams 











How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 

Fax: (423) 576-2865 

E-mail: reports @ adonis.osti.gov 


Energy Science and Technology Software Center 


P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary tu describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 

15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 

15:18494 DOE/ER/40438-T1 

Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


FG02-88ER60664 


DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal! Engineering 
Direct Energy Utilization 





Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 
Resources and Availability 
(Climatology) 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Wind Energy Engineering 
Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legisiation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS = 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 10 
Thermal Instrumentation 11 
Optical Instrumentation 
Geophysical and 12 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
44 
07 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 


Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 





NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 








Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
Refer also to citation(s) 25083, 25133, 25145 


25034 (DOE/PC/88881-T28) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation. Quarterly technical progress report No. 26, January 
1, 1995—March 31, 1995. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States); Ohio Coal Development Office, Columbus, OH 
(United States); Babcock and Wilcox Co., New Orleans, LA (United 
States); Consolidation Coal Co., Pittsburgh, PA (United States); 
Center for Research on Sulfur in Coal, Carterville, IL (United 
States); EIMCO Processed Equipment Co., Salt Lake City, UT 
(United States); Kentucky Energy Cabinet Lab., Lexington, KY 
(United States); Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (United States). [1995]. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE95014325. Source: OST!; NTIS; GPO Dep. 

A study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1,300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SOz per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SOz emissions could be ac- 
complished by removing the pyrite from the coals by advanced 
physical fine coal cleaning. An engineering development project 
was prepared to build upon the basic research effort conducted un- 
der a solicitation for research into Fine Coal Surface Control. The 
engineering development project is intended to use general plant 
design knowledge and conceptualize a plant to utilize advanced 
froth flotation technology to process ccal and produce a product 
having maximum practical pyritic sulfur reduction consistent with 
maximum practical BTU recovery. The overall project scope of the 
engineering development project is to conceptually develop a com- 
mercial flowsheet to maximize pyritic sulfur reduction at practical 
energy recovery values. This is being accomplished by utilizing the 
basic research data on the surface properties of coai, mineral mat- 
ter and pyrite obtained from the Coal Surface Control for Advanced 
Fine Coal Flotation Project, to develop this conceptual flowsheet. 
This progress report provides a summary of the technical work un- 
dertaken during this period, highlighting the major results. A brief 
description of the work done prior to this quarter is provided in this 
report under the task headings. 


25035 (DOE/PC/92205-T7-App.) Bench-scale testing of the 
multi-gravity separator in combination with Microcel. Volume 
of Appendices, Final report. Luttrell, G.H.; Venkatraman, P.; 
Phillips, D.I.; Yoon, Roe-Hoan. Virginia Center for Coal and Miner- 
als Processing, Blacksburg, VA (United States). Mar 1995. 705p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92205. Order Number DE95016279. Source: 
OSTI; NTIS; GPO Dep. 

This volume contains the following appendices: Circuit design; 
test data and performance calculations; Box-Behnken statistical 
analysis; Response surface plots and computations; Test data and 
performance calculations; Long-duration test data and performance 
calculations; MGS partition curve data; Near-term test data and 
performance calculations; Economic evaluation; and CPPRF circuit 
drawings. 


25036 (DOE/PC/92206-T9) Bench-scale testing of the mi- 
cronized magnetite process. Third quarterly technical 
progress report, January 1995-March 1995. Custom Coals 
Corp., Pittsburgh, PA (United States). 29 Apr 1995. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-93PC92206. Order Number DE95016272. Source: OSTI; 
NTIS; GPO Dep. 


The major focus of the project, which is scheduled to occur 
through December 1995, will be to install and test a 500#/hr. fine- 
coal cleaning circuit at DOE’s Process Research Facility (PRF) 
located at the Pittsburgh Energy Technology Center (PETC). The 
circuit will utilize an extremely fine, micron-sized magnetite media 
and small diameter cyclones to make efficient density separations 
on minus-28-Mesh coal. The overall objectives of the project are to: 
Determine the effects of operating time on the characteristics of the 
recirculating medium in a continuous integrated processing circuit, 
and subsequently, the sensitivity of cyclone separation performance 
to the quality of the recirculating medium; and determine the techni- 
cal and economic feasibility of various unit operations and systems 
in optimizing the separation and recovery of the micronized 
magnetite from the coal products. This report contains a short dis- 
cussion of the project description, objectives, budget, schedule, 
and teaming arrangement. The final section contains an outline of 
the specific project goals for the next quarterly reporting period. 


25037 (DOE/PC/92251—-T9) Refining of fossil resin flotation 
concentrate from Western coal. Ninth quarterly report, January 
1—March 31, 1995. Jensen, G.F. (Utah Univ., Salt Lake City, UT 
(United States)); Miller, J.D. Utah Univ., Salt Lake City, UT (United 
States); Advanced Processing Technologies, Inc., Salt Lake City, 
UT (United States). 31 Mar 1995. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93PC92251. 
Order Number DE95014331. Source: OSTI; NTIS; GPO Dep. 
Heptane showed a consistently higher extraction than hexane 
even through heptane contains only one more methylene group in 
its molecular structure. However economic factors must also be 
considered in the overall evaluation of the process. In this regard a 
simple economic evaluation was carried out taking into considera- 
tion the operating costs for the resin concentrate refining process. 
First of all, the price of industrial grade heptane is about the same 
as hexane. Because the process operates in a recycle mode, the 
initial cost would be about the same for both solvents. But in order 
to obtain the final resin product, the extracted resin has to be recov- 
ered from solution using evaporation techniques, which consume 
energy. Due to the significant difference in boiling points between 
the two solvents, approximately 25-35% more energy will be re- 
quired for resin recovery by evaporation if heptane is used as the 
solvent for extraction. This represents a very significant increase of 
the operating cost. Secondly, based on bench scale tests the same 
yield can be achieved with hexane if the average residence time is 
increased. Such an increase in retention time only increases the 
capital cost by a small amount. It appears then from an economic 
perspective that hexane is the most appropriate solvent. 


25038 (DOE/PC/9320S-T6) Development of a gas-promoted 
oil agglomeration process. Technical progress report, January 
1, 1995—March 31, 1995. Wheelock, T.D. Ames Lab., IA (United 
States). [1995]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93209. Order Number 
DE95016285. Source: OSTI; NTIS; GPO Dep. 

The overall purpose of this research project is to carry out the 
preliminary laboratory-scale development of a gas-promoted, oil ag- 
glomeration process for cleaning coal using model mixing systems. 


25039 (DOE/PC/94152-T1) Appalachian Clean Coal Tech- 
nology Consortium. Technical progress report, October 10, 
1994-December 31, 1994. Feeley, T.J. Ill. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States). 26 Jun 1995. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-94PC94152. Order Number DE95017226. Source: 
OSTI; NTIS; GPO Dep. 

The Appalachian Clean Coal Technology Consortium (ACCTC) 
has been established to help U.S. Coal producers, particularly 
those in the Appalachian region, increase the production of lower- 
sulfur coal. The cooperative research conducted as part of the 
consortium activities will help utilities meet the emissions standards 
established by the 1990 Clean Air Act Amendments, enhance the 
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competitiveness of U.S. coals in the world market, create jobs in 
economically-depressed coal producing regions, and reduce U.S. 
dependence on foreign energy supplies. The consortium has three 
charter members, including Virginia Polytechnic Institute and State 
University, West Virginia University, and the University of Kentucky. 
The Consortium also includes industry affiliate members that form 
an Advisory Committee. Affiliate members currently include 
AMVEST Minerals; Arch Minerals Corp.; A.T. Massey Coal Co.; 
Carpco, Inc.; CONSOL iInc.; Cyprus Amax Coal Co.; Pittston Coal 
Management Co.; and Roberts & Schaefer Company. First year 
activites are focused on dewatering and modeling of spirals. 


25040 (DOE/PC/94153-T1) Upgraded coal interest group. 
First quarterly technical progress report, October 1, 1994— 
December 31, 1994. Weber, W. (Electric Power Research Inst., 
Chattanooga, TN (United States)); Lebowitz, H.E. Electric Power 
Research Inst., Chattanooga, TN (United States); Fossil Fuel Sci- 
ences, Palo Alto, CA (United States). [1994]. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
94PC94153. Order Number DE95016274. Source: OSTI; NTIS; 
GPO Dep. 

The interest group got under way effective January 1, 1994, with 
nine utility members, EPRI, Bechtel, and the Illinois Clean Coal In- 
stitute. DOE participation was effective October 1, 1994. The first 
meeting was held on April 22, 1994 in Springfield, Illinois and the 
second meeting was held on August 10-11, 1994 at Johnstown, 
Pennsylvania. Technical reviews were prepared in several areas, 
including the following: status of low rank coal upgrading, ad- 
vanced physical coal cleaning, organic sulfur removal from coal, 
handling of fine coal, combustion of coal water slurries. It was con- 
cluded that, for bituminous coals, processing of fines from coal 
cleaning plants or impoundments was going to be less costly than 
processing of coal, since the fines were intrinsically worth less and 
advanced upgrading technologies require fine coal. Penelec re- 
ported on benefits of NOX reductions when burning slurry fuels. 
Project work was authorized in the following areas: Availability of 
fines (CQ, Inc.), Engineering evaluations (Bechtel), and Evaluation 
of slurry formulation and combustion demonstrations (EER/MATS). 
The first project was completed. 


25041 (DOE/PC/94217-T3) A study of multistage/ 
multifunction column for fine particle separation. Quarterly 
technical progress report, January 1, 1995— March 31, 1995. 
Chiang, Shiao-Hung; Lai, R.W. Pittsburgh Univ., PA (United 
tates). Dept. of Chemical and Petroleum Engineering. 20 Apr 
1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94217. Order Number 
DE95015522. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the proposed research program is to 
explore the potential application of a new invention involving a mul- 
tistage column equipped with vortex-inducing loopflow contactors 
(hereafter referred to as the multistage flotation column) for flota- 
tion process. The research work will identify the design parameters 
and their effects on the performance of the separation process. 
The results of this study will provide a basis for further develop- 
ment of this technology. In the last quarter, we completed 
equipment design and started to construct the new column for hy- 
drodynamic tests. In this quarter, Task 2 (Equipment Design and 
Construction) was completed, and the experimental work mainly fo- 
cused on gas holdup measurement. 
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Refer also to citation(s) 25078, 25081, 25084, 25085, 25685, 
25696, 25697, 25702, 26194, 26498, 26640, 26670 


25042 (ANL/CHMW/CP-86797) lon exchange and adsorption 
on low rank coals for liquefaction. Vorres, K.S. Argonne Na- 
tional Lab., IL (United States). [1995]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9508133—3: Coal liquefaction and gas conversion contrac- 
tor review meeting, Pittsburgh, PA (United States), 29-31 Aug 
1995). Order Number DE95015712. Source: OSTI; NTIS; GPO 
Dep. 
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The objectives of this program involve the study of the catalysis 
of liquefaction of low rank coals. lon exchange and adsorption 
techniques are being used or modified to incorporate catalytically 
active metals into coal samples. Relative oil yields will be deter- 
mined by Sandia National Laboratory and PETC collaborators to 
establish the effectiveness of the catalyst incorporation techniques. 
This report describes work done over the past 12 months of an on- 
going project 


25043 (ANL/TD/CP—87037) Assessment of ceramic mem- 
brane filters. Ahluwalia, R.K. (and others); Geyer, H.K.; Im, K.H. 
Argonne National Lab., IL (United States). 1995. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9506162-1: Advanced coal-fired power 
systems, Morgantown, WV (United States), 27-29 Jun 1995). Order 
Number DE95015639. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project include the development of analyti- 
cal models for evaluating the fluid mechanics of membrane coated, 
dead-end ceramic filters, and to determine the effects of thermal 
and thermo-chemical aging on the material properties of emerging 
ceramic hot gas filters. A honeycomb cordierite monolith with a thin 
ceramic coating and a rigid candle filter were evaluated. 


25044 (BNL-61932) Slurry phase synthesis of oxygenates 
with nanometer particle catalysts. Mahajan, D.; Wegrzyn, J.; 
Goland, A. Brookhaven National Lab., Upton, NY (United States). 
1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9508133-4: 
Coal liquefaction and gas conversion contractor review meeting, 
Pittsburgh, PA (United States), 29-31 Aug 1995). Order Number 
DE95014943. Source: OSTI; NTIS; GPO Dep 

The purpose of this initiative is to ultimately develop an economi- 
cally viable route to isobutanol by catalytic conversion of synthesis 
gas derived from coal or natural gas. This report presents our stud- 
ies on the review of other work and experiments performed to date 
utilizing an iron oxide catalyst. 


25045 (DOE/MC/25140-4079) Power systems development 
facility. Quarterly report, January 1995—March 1995. Southern 
Co. Services, Inc., Birmingham, AL (United States). May 1995. 
71p. Sponsored by USDOE, Washington, DC ‘United States). DOE 
Contract FC21-90MC25140. Order Number DE95009725. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate hot gas particle con- 
trol technologies using coal-derived gas streams. This will entail 
the design, construction, installation, and use of a flexible test facil- 
ity which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scale-up of particulate control systems to commercial size. The 
conceptual design of the facility was extended to include a within 
scope, phased expansion of the existing Hot Gas Cleanup Test Fa- 
cility Cooperative Agreement to also address systems integration 
issues of hot particulate removal in advanced coal-based power 
generation systems. This expansion included the consideration of 
the following modules at the test facility in addition to the original 
Transport Reactor gas source and Hot Gas Cleanup Units: (1) 
Carbonizer/Pressurized Circulating Fluidized Bed Gas Source. (2) 
Hot Gas Cleanup Units to mate to all gas streams. (3) Combustion 
Gas Turbine. (4) Fuel Cell and associated gas treatment. This ex- 
pansion to the Hot Gas Cleanup Test Facility is herein referred to 
as the Power Systems Development Facility (PSDF). The major 
emphasis during this reporting period was continuing the detailed 
design of the facility and integrating the particulate control devices 
(PCDs) into structural and process designs. 


25046 (DOE/MC/27339-4064) ENCOAL Mild Coal Gasifi- 
cation Demonstration Project. Annual report, October 
1993—September 1994. Encoal Corp., Gillette, WY (United States). 
Mar 1995. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-90MC27339. Order Number 
DE95009710. Source: OSTI; NTIS; GPO Dep. 





ENCOAL Corporation, a wholly-owned subsidiary of SMC Mining 
Company (formerly Shell Mining Company, now owned by Zeigler 
Coal Holding Company), has completed the construction and start- 
up of a mild gasification demonstration plant at Triton Coal 
Company's Buckskin Mine near Gillette, Wyoming. The process, 
using Liquids From Coal (LFC) technology developed by SMC and 
SGI International, utilizes low-sulfur Powder River Basin coal to 
produce two new fuels, Process Derived Fuel (PDF) and Coal De- 
rived Liquids (CDL). The LFC technology uses a mild pyrolysis or 
mild gasification process which involves heating the coal under 
carefully controlled conditions. The process causes chemical 
changes in the feed coal in contrast to conventional drying, which 
leads only to physical changes. Wet subbituminous coal contains 
considerable water, and conventional drying processes physically 
remove some of this moisture, causing the heating value to in- 
crease. The deeper the coal is physically dried, the higher the 
heating value and the more the pore structure permanently col- 
lapses, preventing resorption of moisture. However, deeply dried 
Powder River Basin coals exhibit significant stability problems 
when dried by conventional thermal processes. The LFC process 
overcomes these stability problems by thermally altering the solid 
to create PDF and CDL. Several of the major objectives of the EN- 
COAL Project have now been achieved. The LFC Technology has 
been essentially demonstrated. Significant quantities of specifica- 
tion CDL have been produced from Buckskin coal. Plant operation 
in a production mode with respectable availability (approaching 
90%) has been demonstrated. 


25047 (DOE/MC/27339-4065) ENCOAL mild coal gasifica- 


tion project public design and construction report. Encoal 
Corp., Gillette, WY (United States). Dec 1994. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
90MC27339. Order Number DE95009711. Source: OSTI; NTIS; 
GPO Dep. 

This Public Design Report describes the 1000 ton per day EN- 
COAL mild coal gasification demonstration plant now in operation 


at the Buckskin Mine near Gillette, Wyoming. The objective of the 
project is to demonstrate that the proprietary Liquids From Coal 
(LFC) technology can reliably and economically convert low Btu 
PRB coal into a superior, high-Btu solid fuel (PDF), and an envi- 
ronmentaliy attractive low-sulfur liquid fuel (CDL). The Project's 
plans also call for the production of sufficient quantities of PDF and 
CDL to permit utility companies to carry out full scale burn tests. 
While some process as well as mechanical design was done in 
1988, the continuous design effort was started in July 1990. Civil 
construction was started in October 1990; mechanical erection be- 
gan in May 1991. Virtually all of the planned design work was 
completed by July 1991. Most major construction was complete by 
April 1992 followed by plant testing and commissioning. Plant oper- 
ation began in late May 1992. This report covers both the detailed 
design and initial construction aspects of the Project. 


25048 (DOE/MC/27333-4088) The ENCOAL project: Initial 
commercialization shipment and utilization of both solid and 
liquid products. Topical report. McCord, T.G. Encoal Corp., 
Gillette, WY (United States). Mar 1995. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-90MC27339 
Order Number DE95009735. Source: OSTI; NTIS; GPO Dep. 

ENCOAL is co-funding a mild gasification project and shipping 
the products to customers. The ENCOAL Corporation has shipped, 
to two utility customers, over 500 rail cars (six partial trains and 
two full trains) of solid product (PDF) from its plant located at Triton 
Coal Company's Buckskin Mine near Gillette Wyoming. Shipments 
span a range of blends from 15% to essentially unblended PDF. 
Utility handling of these shipments is comparable to that of run-of- 
mine Buckskin coal. Results related to spontaneous combustion 
and generation of fugitive dust are particularly favorable. Combus- 
tion tests were performed both in a pulverized-fired boiler and in a 
cyclone-fired boiler. Commercialization utilization of the liquid prod- 
uct (CDL) depends on customer facility capabilities and the source 
of any blending fuel, as expected. A total of 56 tank cars have 
been sent to three customers. The 1994 test program met or ex- 
ceeded ENCOAL’s major objectives of transporting and burning 
both PDF and CDL in existing customer facilities. 
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25049 (DOE/MC/30012-4078) Advanced sulfur control con- 
cepts for hot gas desulfurization technology. Quarterly report, 
January 1995—March 1995. Harrison, D.P. Louisiana State Univ., 
Baton Rouge, LA (United States). Dept. of Chemical Engineering. 
Apr 1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-94MC30012. Order Number 
DE95009724. Source: OSTI; NTIS; GPO Dep. 

Research continued on hot gas desulfurization. Antek Instru- 
ments reported success in the use of a quartz capillary tube having 
a diameter of about 0.005 inches and a length of 6 inches to re- 
duce the pressure of a 600°C gas stream from 15 atm to 1 atm. 
This capillary tube will be incorporated into the Antek R-6000 
elemental sulfur analyzer; an order was placed for the modified in- 
strument during the latter stages of the quarter. SO. and H2S 
analysis will be accomplished by modifying an existing Shimadzu 
GC-14A gas chromatograph. Repairs to both the electrobalance 
and the furnace temperature controller were accomplished and a 
manifold system capable of feeding No, O2, H2, and H2O0 was 
constructed. A number of calibration and scoping tests were com- 
pleted, and atmospheric pressure testing of the regeneration of 
FeS with O2/No, H2O/Ne and O2/H2O0/N> atmosphere is scheduled 
to get underway early in the next quarter. Key components of the 
reactor system, including the data acquisition computer, furnace 
and temperature controller, gas feed manifold, high pressure sy- 
ringe pump, and back pressure regulators, were last used in a 
fixed-bed reactor study. Primary effort during the quarter was de- 
voted to correcting problems with the data acquisition system and 
reassembling the components for the high pressure electrobalance. 
Scoping and calibration testing of this unit is scheduled to get un- 
derway early in the following quarter. 


25050 (DOE/PC/88818-16) Two-stage, closed coupled cat- 
alytic liquefaction of coal. Sixteenth quarterly report, 1 July 
1992-30 September 1992. Comolli, A.G.; Johanson, E.S.; 
Karolkiewicz, W.F.; Lee, L.K.; Staizer, R.H. Hydrocarbon Research, 
Inc., Princeton, NJ (United States). Dec 1992. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88818. Order Number DE95016969. Source: OSTI; NTIS; 
GPO Dep. 

This quarterly report covers activities of the Two-Stage, Close- 
Coupled Catalytic Liquefaction of Coal Program during the period 
of July 1—September 30, 1992, at Hydrocarbon Research, Inc., in 
Lawrenceville and Princeton, New Jersey. This DOE contract pe- 
riod is from October 1, 1998 to December 31, 1992. The overall 
purpose of the program is to achieve higher yields of better quality 
transportation and turbine fuels and to lower the capital and 
production costs in order to make the products from direct coal liq- 
uefaction competitive with other fossil fuel products. The quarterly 
report covers work on Laboratory testing, Bench Scale Studies and 
PDU Activities focusing on scale-up of the Catalytic Two-Stage Liq- 
uefaction (CTSL) processing of sub-bituminous Black Thunder 
Coal. 


25051 (DOE/PC/90042-T14) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene. Quar- 
terly report No. 15, October 1, 1994—December 31, 1994. 
Barger, P.T.; Kurek, P.R. UOP, Inc., Des Plaines, IL (United 
States). [1994]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC90042. Order Number 
DE95015919. Source: OSTI; NTIS; GPO Dep. 

The goals of this project are to develop a catalyst and process 
for the conversion of syngas to isobutanol. The research will iden- 
tify and optimize key catalyst and process characteristics. In 
addition, the commercial potential of the new process will be evalu- 
ated by an economic analysis. Previous work identified Pt or Pd on 
Zr/Mn[Zr co-precipitated metal oxides as promising catalysts for 
the conversion of a 10/1 methanol/ethanol blend to higher oxy- 
genates. A series of catalysts have been prepared to determine the 
effects of metal oxide support composition and noble metal loading 
on the performance of these catalysts. The three components of 
the metal oxide have been systematically varied from 10% to 60%. 
These supports have been tested in the pilot plant with 2% Pt and 
2% Pd added. Support composition has shown a surprisingly minor 
affect on both catalyst activity and selectivity. Supports with high 
Zn (>45%) and low Zr (<33%) have afforded the best selectivities 
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for the desired branched C4 products. The Zn/Mn/Zr (60/20/20) 
support from this series has been impregnated with 0.5, 1, 2 and 
5% Pt to evaluate the affect of noble metal loading. The best se- 
lectivities to the desired C4, oxygenates has been observed with 
the 2% Pt loading. However, the other catalysts showed higher ac- 
tivities as well as lower selectivities in the standard test. Therefore, 
a more detailed testing protocol will be employed to establish a se- 
lectivity versus conversion relationship in order to properly compare 
these materials. Evaluation of the 2% Pt on Zn/Mn/Zr (60/20/20) 
oxide catalyst at high space velocities has indicated that this mate- 
rial may have some activity for C,-C;, condensation needed for 
methanol only conversion to higher alcohols. This material and oth- 
ers will be tested for methanol only conversion. 


25052 (DOE/PC/90042-T15) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene. Quar- 
terly report No. 7, October 1, 1992—December 31, 1992. Gajda, 
G.J. UOP, Inc., Des Plaines, IL (United States). 8 Sep 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90042. Order Number DE95016664. Source: 
OSTI; NTIS; GPO Dep. 

The main goal of this contract is to develop a catalyst and tech- 
nology that will produce iC,= directly from coal-derived syngas and 
that is capable of utilizing a lower (0.5 to 1.0) H2:CO ratio. The re- 
search will identify and optimize the key catalyst and process 
characteristics that give improved performance for CO conversion 
by a non-Fischer-Tropsch process. This report, which is the sev- 
enth quarterly report covers the testing of various ZrO.-based 
catalyst systems designed to examine the effects of catalyst prepa- 
ration and process variables, especially low calcination temperature 
and mild reaction conditions (low temperatures, low pressure and 
low space velocity). Testing of solvent-extracted sol-gel ZrO. cata- 
lysts indicate a decrease in isobutene yield. Lowering the reaction 
temperature, pressure and space velocity resulted in a small im- 
provement in isobutene yield. Three extended runs demonstrated 
reasonable catalyst stability. In view of the generally poor 
isobutene yields, the emphasis in this project will shift to isoalcohol 
production. 


25053 (DOE/PC/90045-T15) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene. Final report, 
September 1, 1990—January 31, 1994. Anthony, R.G.; Akgerman, 
A.; Philip, C.V.; Erkey, C.; Feng, Z.; Postula, W.S.; Wang, J. Texas 
A and M Univ., College Station, TX (United States). Dept. of 
Chemical Engineering. 1 Mar 1995. 170p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90045. 
Order Number DE95016680. Source: OSTI; NTIS; GPO Dep. 

This project was initiated because the supply of isobutylene had 
been identified as a limitation on the production of methyl-t-butyl 
ether, a gasoline additive. Prior research on isobutylene synthesis 
had been at low conversion (less than 5%) or extremely high pres- 
sures (greater than 300 bars). The purpose of this research was to 
optimize the synthesis of a zirconia based catalyst, determine pro- 
cess conditions for producing isobutylene at pressures less than 
100 bars, develop kinetic and reactor models, and simulate the 
performance of fixed bed, trickle bed and slurry flow reactors. A 
catalyst, reactor models and optimum operating conditions have 
been developed for producing isobutylene from coal derived syn- 
thesis gas. The operating conditions are much less severe than the 
reaction conditions developed by the Germans during and prior to 
WWII. The low conversion, i.e. CO conversion less than 15%, have 
been perceived to be undesirable for a commercial process. How- 
ever, the exothermic nature of the reaction and the ability to 
remove heat from the reactor could limit the extent of conversion 
for a fixed bed reactor. Long residence times for trickle or slurry 
(bubble column) reactors could result in high CO conversion at the 
expense of reduced selectivities to iso C4, compounds. Economic 
studies based on a preliminary design, and a specific location will 
be required to determine the commercial feasibility of the process. 


25054 (DOE/PC/91257-T25) Molten-caustic-leaching (Grav- 
imelt) system integration project. Quarterly report, April-June 
1989. TRW Space and Technology Group, Redondo Beach, CA 
(United States). Applied Technology Div. 15 Jul 1989. 70p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC22-86PC91257. Order Number DE95017787. Source: 
NTIS; GPO Dep. 

Operation of the Gravimelt Integrated Test Circuit for desulfuriza- 
tion and demineralization of coal has been completed. A 48-test 
process matrix was performed over 750 hours of operational time 
resulting in production of 3,000 pounds of treated coal suitable for 
further test and evaluation. Optimization testing was performed re- 
sulting in product coal containing 0.4 percent sulfur (0.6 Ibs SO2/ 
MMBtu) and 0.15 percent ash with more than 85 percent organic 
sulfur removal, 95 percent SO. reduction from ROM coal and 91 
percent SOz reduction from precleaned process feed. This report 
contains all of the product sulfur, ash, volatiles and heat content 
data obtained to date. 


OSTI; 


25055 (DOE/PC/91257-T27) Molten-caustic-leaching (Grav- 
imelt) system integration project. Quarterly report, 
October-December 1989. TRW Space and Technology Group, 
Redondo Beach, CA (United States). Applied Technology Div. 10 
Jan 1990. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-86PC91257. Order Number 
DE95017789. Source: OSTI; NTIS; GPO Dep. 

Operation of the Gravimelt Integrated Test Circuit for desulfuriza- 
tion and demineralization of coal was completed in a previous 
quarter when a 48-test process matrix was performed over 750 
hours of operational time resulting in the production of 3,000 
pounds of treated coal suitable for further test and evaluation. 
Analysis of the large quantity of data collected continued during the 
current quarter. Assessment of trace elements in the feed and 
product coal for two runs (one with Pittsburgh No. 8 coal and one 
with Kentucky No. 9 coal) indicates that greater than 96% of the 
silicon, iron and aluminium was removed for both coals. A trace 
element analysis for 21 elements is presented in the quarterly. Se- 
lected samples of the product coal were placed in a GNo-purged 
oven for six hours at 140°F to remove about 15% of the moisture 
from the samples. These samples were repackaged in 55-gallon 
drums and shipped to DoE. Data from shakedown was analyzed in 
detail with particular attention paid to coal product quality (sulfur 
and ash), carbonate and humic acid formation, particle size distri- 
bution, liquid sample analysis, and wash train performance. 


25056 (DOE/PC/81257-T28) Molten-caustic-leaching sys- 
tem integration project. Quarterly report ending March 29, 
1991. TRW Space and Technology Group, Redondo Beach, CA 
(United States). Applied Technology Div. [1991]. 40p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
86PC91257. Order Number DE95017790. Source: OSTI; NTIS; 
GPO Dep. 

The overall strategy for the project Tasks 1 through 6 is to allow 
for the earliest startup of the Task 6 integrated operations with a 
minimum of up front costs attributed to plant modifications by de- 
ferring those modifications until necessary and by installing those 
modifications during planned downtime during operations. It is 
planned to implement only those modifications that are required in 
order that the plant can be operated in an integrated continuous 
manner and defer other modifications that will improve plant opera- 
tion. The necessary modifications are those affecting the operation 
of the vacuum filters and the evaporator that are critical to inte- 
grated operation. When those modifications are complete, an 
attempt at integrated operation will be made. This short term 
operation will take place in May 1991 so that other deferred modifi- 
cations and unforeseen problems can be resolved before going 
into the long term integrated test plan operations where staffing 
requirements more operators. During this reporting period, 30 pur- 
chase orders were submitted in January, 17 in February, and 38 in 
March for a total of 85 purchase orders submitted totaling $75,300. 
The purchase orders were for Task 1 Maintenance and Refurbish- 
ment, Task 2 Design Modifications, and Critical Parts Inventory. A 
work schedule was established to accomplish the Task 1 Mainte- 
nance and Refurbishment and the Task 2 Design Modifications in 
Sections 100 through 600 (especially the reactor, vacuum filter, 
and evaporator modifications) necessary for the integrated May 
plant test. An inventory of MCL waste drums was completed. 


25057 (DOE/PC/91281-T14) Low severity coal liquefaction 
promoted by cyclic olefins. Quarterly report, January—March 
1995. Curtis, C.W. Auburn Univ., AL (United States). Dept. of 





Chemical Engineering. [1995]. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91281. 
Order Number DE95017331. Source: OSTI; NTIS; GPO Dep. 

The research performed during the quarter, January to March 
1995, focused on two areas. The first area involved completing the 
writing of a manuscript based on research performed on this 
project concerning the mild acidic pretreatment of low rank coals 
and their liquefaction behavior in the presence of hydrogen donors 
with different reactivities. The manuscript was submitted for review 
to Energy and Fuels. A second manuscript was begun which dis- 
cussed the research involving the hydrogen donation at low 
severity condition by hexahydroanthracene. The catalytic enhance- 
ment of hydrogen transfer by cyclic olefins was also examined. 
The data from this research was reexamined; it was decided that 
before writing the paper than the data should be reanalyzed. 
Therefore, this quarter was spent taking the raw data and reanalyz- 
ing the data, putting the solvent fractionation data on a solvent-free 
basis. The recalculated data and the calculational method is given 
as Part 1 in this report. The second area that was worked on this 
quarter was the high temperature infrared analysis of cyclic olefins. 
The work is ongoing and is currently involving a considerable 
amount of equipment and technique development. Part 2 is the dis- 
cussion on the high temperature infrared analysis of cyclic olefins 


25058 (DOE/PC/91291—-T16) Mechanism of hydrogen incor- 
poration in coal liquefaction. Quarterly progress report, April 
1995—June 1995. Kentucky Univ., Lexington, KY (United States). 
Research Foundation. [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-91PC91291. Order 
Number DE95017327. Source: OSTI; NTIS: GPO Dep. 

Mechanisms important to coal liquefaction and hydrogen transfer 
in coal liquefaction are being investigated. We continued our stud- 
ies of the reactions of various organic compounds with Dz. Also 
described in this report is the success of hydrogenating naphtha- 
lene utilizing silica as a catalyst. 


25059 (DOE/PC/91307-T13) Coal combustion: Effect of 
process conditions on char reactivity. Quarterly technical re- 
port, January 1, 1995—March 31, 1995. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 
[1995]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91307. Order Number 
DE95015915. Source: OSTI; NTIS; GPO Dep. 

The project will quantify the effect of the following pyrolysis 
conditions on the macropore structure and on the subsequent re- 
activity of chars: (a) pyrolysis heating rate; (b) final heat treatment 
temperature (HTT); (c) duration of heat treatment at HTT (or soak 
time); (d) pyrolysis atmosphere (No or O2/N> mixtures); (e) coal 
particle size (100-1000 ,m in diameter); (f) sulfur-capturing addi- 
tives (limestone); and (g) coal rank. Pyrolysis experiments will be 
carried out for three coals from the Argonne collection: (1) a high- 
volatile bituminous coal with high ash content (illinois #6), (2) a 
bituminous coal with low ash content (Utah Blind Canyon) and (3) 
a lower rank subbituminous coal (Wyodak-Anderson seam). A sys- 
tematic study was carried out in the past quarter to validate the 
mathematical model for ignition phenomena presented in the previ- 
ous quarterly report. Model predictions of the effect of pyrolysis 
heating rate, particle size, and oxygen concentration on ignition be- 
havior are in excellent agreement with experimental results. 
Moreover, our results show that the model can be used to estimate 
the particle temperature during ignition and the minimum ignition 
temperature for various process conditions. 


25060 (DOE/PC/91311—-T15) Configurational diffusion of 
asphaltenes in fresh and aged catalyst extrudates. Quarterly 
progress report, March 20, 1995—June 20, 1995. Guin, J.A. 
Aubum Univ., AL (United States). Dept. of Chemical Engineering. 
[1995]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91311. Order Number 
DE95017224. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to determine the relationship be- 
tween the size and shape of coal and petroleum macromolecules 
and their diffusion rates i.e., effective diffusivities, in catalyst pore 
structures. That is, how do the effective intrapore diffusivities de- 
pend on molecule configuration and pore geometry. 
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25061 (DOE/PC/92120-T9) Advanced coal liquefaction. Fi- 
nal quarterly report, January 1, 1995—-March 31, 1995. Media 
and Process Technology, Inc., Pittsburgh, PA (United States). 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93PC92120. Order Number 
DE95017333. Source: OSTI; NTIS; GPO Dep. 

In this quarter, carbon-coated ceramic membrane was used in 
the permeation of tetralin and compound No. 9/tetralin. The carbon 
coating was applied in the silica-modified ceramic membrane to 
minimize the degradation of tetralin (as solvent) on the membrane 
surface. Thus, the fouling is much reduced. An extended perme- 
ation run can be performed without difficulty. This carbon coated 
product is thus adopted for our study from now on. Two modified 
ceramic membranes with pore size < 40 A were tested. The one 
with a larger pore size (C-Si286) exhibited separation of compound 
No. 9 from tetralin at 300°C, but not at 400°C; while the one with 
a smaller pore size (C-Si272) showed separation of compound No. 
9 at 400°C. Both of them will be used for our future study involving 
reactions. The catalytic membrane reactor concept was also 
demonstrated in the separation study conducted above. Due to the 
use of carbon-coated membrane, compound No. 9 decomposed at 
400°C through the membrane, while no decomposition was found 
in the feed. This observation indicates compound No. 9 undergoes 
catalytic reaction on the carbon-coated membrane surface. In the 
next quarter, the membrane will be packed with the carbon catalyst 
to enhance the decomposition ratio. 


25062 (DOE/PC/92122-T9) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction. Technical 
progress report, October 1994—December 1994. Schmidt, E. 
(and others); Kirby, S.; Song, Chunshan. Pennsylvania State Univ., 
University Park, PA (United States). Dept. of Materials Science and 
Engineering. Feb 1995. 35p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92PC92122. Order Num- 
ber DE95016672. Source: OSTI; NTIS; GPO Dep. 

Coal liquefaction involves cleavage of methylene and dimethy- 
lene and ether-type bridges connecting polycyclic aromatic units. 
The selected compounds for model coal liquefaction reactions 
are 4-(l-naphthyimethyl)bibenzyl (NMBB) and several oxygen- 
containing compounds. This report mainly describes the synthesis 
and screening of selected iron and molybdenum compounds as 
precursors of dispersed catalysts for hydrocracking of NMBB and 
oxygen-containing compounds. Experiments using NMBB were car- 
ried out at 400°C for 30 min. under 6.9 MPa Hp pressure. All 
catalyst precursors converted NMBB predominately into naphtha- 
lene and 4-methylbibenzy!. Generally, ferrocene demonstrated very 
low activity as catalyst. Even sulfur addition did not increase activ- 
ity. Hydrated iron sulfate FeSO, x 7 H2O gave similar conversion 
like ferrocene. In order to clarify the effect of sulfur alone on model 
compound conversion, NMBB was treated with sulfur in concentra- 
tions of 1.2 to 3.4 wt %, corresponding to conditions present in 
catalytic runs with sulfur. It was found that increasing sulfur con- 
centrations lead to higher NMBB conversion. Furthermore, sulfur 
had a permanent influence on the reactor walls. It reacted with the 
transition metals in the steel to form a microscopic black iron 
sulfide layer on the surface, which could not be removed mechani- 
cally. Non catalytic runs after experiments with added sulfur yielded 
higher conversion than a normal run with a new reactor. The objec- 
tive of the work on oxygen-compounds is to investigate the utility of 
highly dispersed catalysts, from organometallic precursors, in the 
removal of heteroatom functionality from the products of a reaction 
performed under liquefaction conditions. The bimetallic catalytic 
precursor CoMo-T2 exhibited a sizable increase in the yield of non- 
O-containing products, compared to the run using a standard 
inorganic catalyst precursor (ATTM) or a non-catalytic reaction. 


25063 (DOE/PC/92147-9) Catalytic multi-stage liquefaction 
of coal. Ninth quarterly report, October 1, 1994—December 31, 
1994, Comolli, A.G. (and others); Johnson, E.S.; Lee, L.K. Hydro- 
carbon Research, Inc., Lawrenceville, NJ (United States). Jun 
1995. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93PC92147. Order Number 
DE95017335. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers the activities of Catalytic Multi-Stage 
Liquefaction of Coal during the Period October 1 - December 31, 
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1994, at Hydrocarbon Research, Inc. in Lawrenceville and Prince- 
ton, New Jersey. This DOE Contract Period was from December 8, 
1992 to December 7, 1994 and has been extended to September 
30, 1995. The overall objective of this program is to produce liquid 
fuels from coal by direct liquefaction at a cost that is competitive 
with conventional fuels. Specifically, this continuous bench-scale 
program contains provisions to examine new ideas in areas such 
as: low temperature pretreatments, more effective catalysts, on-line 
hydrotreating, new coal feedstocks, other hydrogen sources, more 
concentrated coal feeds and other highly responsive process im- 
provements while assessing the design and economics of the 
bench-scale results. This quarterly report covers work on Labora- 
tory Scale Studies, Continuous Bench-Scale Operations, Technical 
Assessment and Project Management. 


25064 (DOE/PC/$3215—-T6) Novel microorganism for selec- 
tive separation of coal from ash and pyrite. Sixth quarterly 
technical progress report, January 1, 1995—March 31, 1995. 
Misra, M.; Smith, R.W.; Raichur, A.M. Nevada Univ., Reno, NV 
(United States). Dept. of Chemical and Metallurgical Engineering. 
[1995]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93215. Order Number 
DE95016269. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to study the effective- 
ness of a novel hydrophobic microorganism, Mycobacterium phlei 
(M. phlei), for the selective flocculation of coal from pyrite and ash 
forming minerals. During the reporting period, the flocculation effi- 
ciencies of Illinois No. 6 and KY No. 9 coal in the presence of 
whole and ruptured cells of M. phlei were studied. The effect of 
synthetic flocculants were also studied for comparison at selected 
pH values. Results showed that the whole cells of M. phlei can 
locculate coal very effectively and rapidly for both the coal sam- 
ples. However, with ruptured cells of M. phlei the flocculation 
efficiency is significantly less which can be attributed to the loss of 
extracellular surfactants during rupturing. Separation of flocs using 
column flotation was studied for both the coal samples in the acidic 
pH range. Results indicated that excellent rejection of pyritic sulfur 
and ash could be obtained with a high combustible recovery. DLVO 
calculations were performed for all the minerals used in this study 
to calculate the interaction energies in the presence of whole cells 
and ruptured cells of M. phlei. A minimum in interaction energy is 
observed between coal and whole cells of M. phlei at pH 4 which 
is probably responsible for the higher adhesion and flocculation ef- 
ficiencies at the pH. However, with ruptured cells the interaction 
energy increases thus decreasing the amount of M. phlei cells ad- 
hering to the surface. 


25065 (DOE/PC/94050-T3) Direct liquefaction of low-rank 
coal. Quarterly technical progress report, January 1—March 31, 
1995. Hetland, M.D. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. Apr 1995. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-94PC94050. Order Number DE95015523. Source: 
OSTI; NTIS; GPO Dep. 

A multistep direct liquefaction process specifically aimed at 
low-rank coals (LRCs) has been developed at the Energy & Envi- 
ronmental Research Center (EERC). The process consists of a 
preconversion treatment to prepare the coal for solubilization, solu- 
bilization of the coal in the solvent, and polishing using a phenolic 
solvent or solvent blend to complete solubilization of the remaining 
material. The product of these three steps can then be upgraded 
during a traditional hydrogenation step. This project addresses two 
research questions necessary for the further development and 
scaleup of this process: (1) determination of the recyclability of the 
solvent used during solubilization and (2) determination of the mini- 
mum severity required for effective hydrotreatment of the liquid 
product. The project involves two tasks, the first consisting of ten 
recycle tests and the second consisting of twelve hydrotreatment 
tests performed at various conditions. Activities performed during 
this quarter are discussed. 


25066 (DOE/PC/94153-T2) Upgraded Coal Interest Group. 
Technical progress report, January 1, 1995—March 31, 1995. 
Weber, W. (Electric Power Research Institute, Chattanooga, TN 
(United States)); Lebowitz, H.E. Electric Power Research Inst., 
Chattanooga, TN (United States); Fossil Fuel Sciences, Palo Alto, 
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CA (United States). [1995]. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-94PC94153. Order 
Number DE95016074. Source: OSTI; NTIS; GPO Dep. 

This report presents information from the coal interest group. 
Topics of discussion at the meeting included the current political 
views concerning the Department of Energy and programs con- 
tained therein. The group met on January 10 and 11, in Nashville, 
TN. The status of various coal upgrading technologies was also re- 
viewed. Four new technology opportunities were given reviews, 
Coal/Waste pellets, Custom Coals advanced technology, CSRC 
sulfur removing bacteria and a Mag-Mill which is a magnetic 
separation done within the pulverizer. Coal Waste pellets is a tech- 
nology for making pellets of coal and fiber waste from recycling 
plants. The incentives are low cost and low sulfur and nitrogen. 
Lebowitz made a field trip to the pilot unit in Canton Ohio. The 
Mag Mill takes advantage of the natural concentration of pyrite in 
the pulverizer recycle stream (due to its hardness). Special mag- 
nets are installed in the mill to remove pyrite from this stream. 
Custom Coals reported on an advanced two step process for re- 
moval of organic sulfur from coal. Consolidated Sulfur Reduction 
Co. reported on a two step microbial desulfurization process. 


25067 (DOE/PC/94204-T4) Effect of tetralin on polymer 
degradation in solution. [Quarterly report, January—March 
1995]. Madras, G.; Smith, J.M.; McCoy, BJ. California Univ., 
Davis, CA (United States). 26 Apr 1995. 26p. Sponsored by US- 
DOE, Washington, DC (United States);California Univ., Berkeley, 
CA (United States). DOE Contract FG22-94PC94204. Order Num- 
ber DE95017237. Source: OST!; NTIS; GPO Dep. 

The effect of a hydrogen-donor solvent (tetralin) on the thermal 
degradation of poly(styrene-ally! alcohol) in solution was investi- 
gated in a steady-state tubular flow reactor at 1000 psig (6.8 MPa), 
at various tetralin concentrations (0-50%), polymer concentrations 
(1-4 g/L), and temperatures (130-200 C). The molecular weight 
distributions of the effluent at each condition were examined as a 
function of residence time by gel permeation chromatography. In 
the presence of tetralin, the polymer degrades by deploymerization 
to specific low molecular weight compounds and by random chain 
scission. No reaction was observed in the solvent 1-butanol in the 
absence of tetralin. The experimental data were interpreted with a 
rate expression first-order in polymer concentration based on con- 
tinuous mixture kinetics, and rate coefficients were determined for 
the specific and random degradation processes. Activation ener- 
gies were in the range of 5-10 kcal/mol for specific degradation 
and 33 kcal/mol for the random degradation process. A plot of rate 
coefficients versus tetralin concentration indicates a first-order rate 
at low tetralin concentrations and a zero-order dependence at high 
tetralin concentrations. 


25068 (DOE/PC/94220-T4) Combined thermogravimetric 
and mass spectroscopic analysis (TG/MS). Quarterly report, 
April 1, 1995—June 30, 1995. Kopp, O.C. Tennessee Univ., 
Knoxville, TN (United States). [1995]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC94220. 
Order Number DE95017228. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the analysis of coals using thermogravi- 
metric (TG) and mass spectrographic (MS) analysis and adding 
information to the database. Samples were analyzed using oxida- 
tive pyrolysis. Various types (coal rank) of coal were utilized. 


25069 (ETDE/JP-mf-95503212) Proceeding of the 30th Coal 
Science Conference (1993). Japan Inst. of Energy, Tokyo (Japan). 
25 Oct 1993. 271p. (In Japanese). (CONF-9310365-: 30. Coal 
Science Conference (1993), Tokyo (Japan), 25-26 Oct 1993). Or- 
der Number DE95503212. Source: OSTI; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The 30th Coal Science Conference was held in Tokyo on Octo- 
ber 25-26, 1993, and 69 papers were reported. As for the research 
on coal liquefaction, made were a lot of reports entitled such as 
solubilization of Taiheiyo coal at mild conditions by the aid of super 
acid, acid-catalyzed reaction of several coal model compounds us- 
ing super acid/isopentane, hydrocracking of arylalkanes, etc. As to 
coal gasification, FTIR study of surface complexes during carbon 
gasification, simulation of carbon gasification using edge site reac- 
tion model, the diffusion-reaction system of high temperature 





gasification of coal char particles, etc. With relation to the catalyst 
system, solubilization of brown coal by enzyme model catalyst, re- 
action mechanism of coal liquefaction - hydrogenolysis of model 
compound using synthetic pyrite as catalyst, activation of pyrite for 
coal liquefaction catalyst, design of highly functional coal liquefac- 
tion catalysts by modifying carbon particles, etc. 


25070 (ETDE/JP-mf—95503365) 94th Coke Conference. Pro- 
ceedings of the study reports (1994). Japan Inst. of Energy, 
Tokyo (Japan). 13 Oct 1994. 58p. (in Japanese). (CONF-9410383— 
: 94. coke conference, Chiba (Japan), 13 Oct 1994). Order 
Number DE95503365. Source: OST!; NTIS; Available from The 
Japan Institute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, 
Tokyo, Japan. 

The paper contains 11 reports made at the 94th Coke Confer- 
ence held by the Coke Division of the Japan Institute of Energy. 
The main themes are as follows: ‘Effects of heating rate on coal 
carbonization’ which aims at using low-grade coal and at making 
coke high-grade, 'Co-carbonization behaviors of delayed coke 
breezes,’ 'Effect of the pore partition property on the drum strength 
of coke’ which examines the amount of powder generated by frac- 
ture of the coke surface, 'Development of control method of coke 
strength after CO2 reaction (CSR)’ which discusses a CSR estima- 
tion equation, ‘Development of rapid moisture analyzer for coke’ 
which measures the moisture content of coke by measuring the 
amount of spectral attenuation by infrared absorption, The melting 
test on pigiron and steel using a small-sized cupola’ for quality 
improvement of coke for casting, Preventive measures for degra- 
dation of coking coal in stockyard’ for improvement of coke quality. 
In addition, ’Analysis of mechanism in the oxidation reaction of the 
low temperature tar’ which aims at effectively using low tempera- 
ture tar, and the three more were reported on improvement 
technology on operation of coke oven. 


25071 (ETDE/JP-mf-95503378) Proceedings of 93rd Spe- 
cial Meeting on Coke (1993). Japan Inst. of Energy, Tokyo 
(Japan). 21 Oct 1993. 46p. (In Japanese). (CONF-9310363—: 93. 
the Japan Institute of Energy's 1993 Cokemaking Conference, Ka- 
gawa (Japan), 21 Oct 1993). Order Number DE95503378. Source: 
OSTI; NTIS; Available from The Japan Institute of Energy, 5-4, So- 
tokanda 6-chome, Chiyoda-ku, Tokyo, Japan. 

Ninety-third Special Meeting on Coke has been held at Sakaide 
in October, 1993. This proceedings consists of evaluation of the 
thermal plasticity of coal by means of fluorescence spectra analysis 
of coal macerals, modification of carbonization properties of coal 
by rapid heating hydrocracking and non-pressurized rapid heating, 
thermal contraction behaviors of coal macerals obtained by gravity 
separation, relation between calculated gas-pressure of coal and 
shrinkage of coke, breaking properties of coke in hot stage using a 
newly developed equipment, development of coal blending design 
model for coal moisture control process considering shrinkage 
properties of coke, melting test of pigiron and steel using a small- 
sized cupola, development of carbon removal equipment for 
ascension-pipe and charging-hole, development of anti-corrosion 
technology for the outer surface of bottom plate of 1,000kI-scale 
tank, and prevention of dust dispersion in coke plant based on 
quantitative measurement of dust. It also contains ‘Lightning’ as a 
special paper. 22 refs., 70 figs., 17 tabs. 


25072 (ETDE/JP-mf—95503390) Point of research presenta- 
tion in the ninety-second cokemaking congress (1992). Japan 
Inst. of Energy, Tokyo (Japan). 25 Nov 1992. 44p. (In Japanese). 
(CONF-9211326—: 92. the Japan Institute of Energy’s 1992 Coke- 
making Conference, Tokyo (Japan), 25 Nov 1992). Order Number 
DE95503390. Source: OSTI; NTIS; Available from The Japan Insti- 
tute of Energy, 5-4, Sotokanda 6-chome, Chiyoda-ku, Tokyo, 
Japan. 

This paper is the points of presentation in the ninety-second 
cokemaking congress (Tokyo) sponsored by the coke sectional 
meeting in Energy Association of Japan in November, 1992. This 
paper describes nine technical presentations for the relation be- 
tween the coke shape and coke oven operation conditions and the 
operation rationalization, and the report on the ‘Second Interna- 
tional Cokemaking Congress’ that is a special lecture. The latter is 
the international congress held in London in September, 1992. 
Three hundred and forty persons in twelve countries participated in 
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this congress. Six keynote speeches, 46 technical reports, and 32 
poster sessions were given. Among items such as manufacturing 
technology, automation, environmental protection, and coking 
mechanism, the common theme in attendance was the environ- 
mental problem. In particular, the improvement in job environment 
was considered to be important. For example, a large-sized coke 
oven has been often employed to ensure the productivity, the im- 
provement in environment, the improvement in coke grade, and the 
labor saving. 20 refs., 67 figs., 12 tabs. 


25073 Method for in situ characterization of a medium of 
dispersed matter in a continuous phase. Kaufman, E.N. To 
Dept. of Energy. 27 Jul 1993. Filed date 27 Jul 1993. U.S. Patent 
Application 8-097,190. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE95017132. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A method for in situ characterization of a medium of a dispersed 
phase in a continuous phase, including the steps of adding a fluo- 
rescent dye to one phase capable of producing fluorescence 
therein when the fluorescent dye is optically excited, optically excit- 
ing the fluorescent dye at a wavelength to produce fluorescence in 
the one phase, and monitoring the fluorescence to distinguish the 
continuous phase from the dispersed phase 


25074 (TKK-V-B99, pp. 13-27) Computation of radiative 
heat transfer in furnaces. Jacobsson, T. (VTT Energy, Espoo 
(Finland)). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Materials Processing and Powder Metallurgy. 1994. (CONF- 
9408244—: Colloquium on process simulation, Espoo (Finland), 3-4 
Aug 1994). In Colloquium on process simulation. Computational 
fluid dynamics coupled with chemical kinetics, combustion and 
thermodynamics. 216p. Order Number DE95796408. Source: 
OSTI; NTIS. 

Radiative heat transfer is often the most important heat transfer 
mechanism in high temperatures. Typical applications where radia- 
tive heat transfer is dominant are power plant furnaces, fires, 
smelting furnaces, etc. Radiative heat transfer can be modeled 
with reasonable accuracy by mathematical model called Radiative 
heat Transfer Equation (RTE). Difficulties arise form material prop- 
erties and solution of RTE. There are several very accurate 
methods to solve RTE and to model material properties but they 
are often very time consuming compared with time needed to soive 
flow field. In this presentation is shortly viewed a method to esti- 
mate radiative material properties in typical operating conditions of 
coal fired furnace and a numerical method called Discrete- 
Transfer-Method (DT-method) to solve RTE. The computation time 
needed to model radiative heat transfer with these methods is 
usually less than one third of total time of furnace simulation. Es- 
pecially DT-method has proved to be very accurate and efficient 
way to solve RTE with CFD so it has been implemented in many 
commercial CFD-codes. (author) 
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Refer also to citation(s) 25054, 25055, 25068, 25069, 25102, 
25124, 25126, 25133, 26676, 26743 


25075 (ANLU/CHM/CP-86386) Small angle neutron scatter- 
ing applications in fuel science. Thiyagarajan, P.; Cody, G.D.; 
Hunt, J.E.; Winans, R.E. Argonne National Lab., IL (United States). 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. (CONF-950801—11: 
210. national meeting of the American Chemical Society, Chicago, 
IL (United States), 20-25 Aug 1995). Order Number DE95015716. 
Source: OSTI; NTIS; GPO Dep. 

A wide range of physical and chemical methods have been used 
to study complex, multicomponent systems in fuel chemistry (crude 
oil, coal), and we are still far from complete understanding. Since 
chemical modification and/or solvent extraction of coal result in a 
number of different systems, it is important to understand the prod- 
ucts in terms of their colloidal properties as a function of the 
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solvent type, as well as other physical conditions. This would be 
helpful in design of processing techniques. Another area of 
research where SANS can be useful is characterization of the syn- 
thetic and modified clays being developed for processing in the 
petroleum industry. Major limitations for performing SANS expen- 
ments are nonavailability/high cost sof certain deuterated solvents 
and the paucity of beam time at the neutron scattering centers. 
This paper reports briefly on analysis of coal and asphaltenes. 


25076 (ANL/CHM/CP-—86415) Soft x-ray microanalysis and 
microscopy: A unique probe of the organic chemistry of het- 
erogeneous solids. Cody, G.D. (Argonne National Lab., IL (United 
States)); Botto, R.E.; Ade, H.; Wirick, S.; Davis, A.; Mitchell, G. Ar- 
gonne National Lab., IL (United States). [1995]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31-109- 
ENG-38. (CONF-950801-8: 210. national meeting of the American 
Chemical Society, Chicago, IL (United States), 20-25 Aug 1995) 
Order Number DE95015710. Source: OSTI; NTIS; GPO Dep. 
STXM and C-NEXAFS (carbon near edge absorption 
micro-spectroscopy) microanalysis were used to analysis the mi- 
crochemistry of cokes and highly carbonaceous materials. The 
issue of molecular orientation is addressed by using the intrinsic 
polarization of the x-ray beam at X1A beamline at NSLS. 


25077 (ANL/CHMW/CP-86447) High resolution mass spec- 
trometry for the characterization of complex, fossil organic 
mixtures. Winans, R.E.; Haas, G.W.; Kim, Yeonhee L.; Hunt, J.E. 
Argonne National Lab., IL (United States). [1995]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950801-9: 210. national meeting of the 
American Chemical Society, Chicago, IL (United States), 20-25 
Aug 1995). Order Number DE95015711. Source: OSTI; NTIS; 
GPO Dep. 

High resolution chemical ionization mass spectrometry data sup- 
port the notion that the size of the stable aromatic clusters is not 
large in coals except the very high rank coals and inertinite 
macerals. The desorption chemical ionization spectra appear repre- 
sentative of the sample with little discrimination for molecular types 
such as aliphatics 


25078 (CONF-950963—1) Thermal reaction studies of or- 
ganic model compound-mineral matter interactions in solids. 
Buchanan, A.C. Ill; Britt, P.F.; Thomas, K.B. Oak Ridge National 
Lab., TN (United States). [1995]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
8. international conference on coal science; Oviedo (Spain); 10-15 
Sep 1995. Order Number DE95014283. Source: OSTI; NTIS; GPO 
Dep 

The solid-state chemistry of silica-immobilized phenethyl phenyl 
ethers is being investigated in the presence of interdispersed 
aluininosilicates at temperatures relevant to coal processing to gain 
a better understanding of the impact of mineral matter on pyrolysis 
and liquefaction mechanisms. Resuits demonstrate the dramatic ef- 
fect that aluminosilicates can have in altering the normal thermal 
reaction pathways for these models of ether linkages in lignin and 
low rank coals. An investigation of the chemistry of these model 
compounds at low temperatures (ca. 150-200°C) in the presence 
of aluminosilicates, including montmorillonite, is currently being in- 
vestigated to delineate the chemical transformations that can occur 
during lignin maturation 


25079 (DOE/PC/91292-T15) Rheological properties essen- 
tial for the atomization of coal water slurries (CWS). Quarterly 
progress report, December 15, 1994—March 15, 1995. Ohene, F. 
Grambling State Univ., LA (United States). Dept. of Chemistry. 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91292. Order Number 
DE95016829. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of high shear and extensional properties on 
the atomization of coal-water slurries (CWS). In the atomization 
studies, the mean drop size of the CWS sprays will be determined 
at various air-to CWS. A correlation between the extensional and 
high shear properties, particle size distributions and the atomization 
will be made in order to determine the influence of these parame- 
ters on the atomization of CWS. During the past quarter, further 
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rheological testing were performed on CWS samples that had been 
prepared and stored for a period of three months. The testing 
included low and high shear measurements as well as dynamic os- 
cillatory measurements. The CWS tested were PSOC-1527 from 
Middle Kittaning, PSOC-1472 from Lower Banner and PSOC-1475 
(Elkhorn No. 3). These tests were performed in order to delineate 
any differences in rheological properties due to aging, and how this 
differences will influence subsequent atomization of the slurries. 
The test results obtained on PSOC-1527 and 1472, showed slight 
variations in their rheological behavior when compared to previ- 
ously obtained data on the same samples. The data obtained on 
PSOC-1475, however showed no significant variation. 


25080 (DOE/PC/91294—-T14) The role of pore structure on 
char reactivity. Quarterly progress report, January 1995-March 
1995. Sarofim, A.F. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemical Engineering. Apr 1995. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91294. Order Number DE95016671. Source: 
OSTI; NTIS; GPO Dep. 

In order to examine the role of pore structure, studies will be 
conducted on coal chars in the electrodynamic balance. Larger 
particles will also be examined using a fluidized bed to examine 
diffusion control reactions, and soots will also be investigated to 
examine the role of meso- and micro-pores without macro-pore in- 
terference. These studies will allow a full range of particle sizes 
and temperatures to be investigated and eventually modelled. 


25081 (DOE/PC/91305—-14) Characterization of porosity via 
secondary reactions. Quarterly technical progress report, 1 
January 1995-31 March 1995. Calo, J.M.; Hall, P.J.; Antxustegi, 
M.M.; Zhang, L. Brown Univ., Providence, RI (United States). Div. 
of Engineering. [1995]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91305. Order Num- 
ber DE95016674. Source: OSTI; NTIS; GPO Dep. 

The following was accomplished during the reporting period: 
Small angle neutron scattering (SANS) data were obtained for 
Pittsburgh #8 coal char sampies at various levels of bum-off at the 
Intense Pulsed Neutron Source (IPNS) of the Argonne National 
Laboratory on the small angle diffractometer (SAD) instrument. The 
Pittsburgh #8 samples complement previous SANS data obtained 
for non-mineral matter-containing phenol-formaldehyde resin char 
samples. A contrast-matching technique involving the comparison 
of scattering data for “dry” samples with data from the same sam- 
ples saturated in deuterated toluene, show that the ungasified 
Pittsburgh #8 char has very little closed porosity and, conse- 
quently, that pore development during gasification proceeds by the 
creation of new pores. In the early stages of gasification (< 4.5% 
burn-off) a pore system with significant microporosity is produced. 
In later stages of gasification (4.5%—-13.5% bum-off) the tendency 
is to open these micropores, producing a pore system with a broad 
size distribution. Nitrogen adsorption isotherms (77K) were deter- 
mined for all the same samples for which SANS data were 
obtained in order to provide a corroborative check on their porosity 
characteristics. 


25082 (DOE/PC/92152-T15) The physics of coal liquid 
slurry atomization. Quarterly technical report, January 1995— 
March 1995. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92152. Order Number 
DE95017222. Source: OSTI; NTIS; GPO Dep. 

In this reporting period, the major objective of the research was 
to develop a technique for measuring the extensional viscosity of 
coal-water slurries. The Extensional properties of the suspending 
solutions (water + additives) and the slurries (coal + water + addi- 
tives) are determined using the breakup of droplets in the drip 
mode. Photographic visualization of the breakup of viscoelastic ma- 
terials in the drip mode has shown that these materials exhibit 
completely different breakup patterns when contrasted to vis- 
coinelastic materials. The ligaments were seen to undergo a very 
large stretching motion before they breakup, resulting in long 
threads of liquid attached to droplets. The diameter of the ligaments 
at breakup, as measured by the Greenfield digital spray analyzer, 
was of the order of 30 4m. The drip mode of breakup was used to 
extract useful information on the extensional properties of CWS. 





25083 (DOE/PC/92526-T10) Rheology of coal-water siur- 
ries prepared by the HP roll mill grinding of coal. Quarterly 
technical progress report No. 10, December 1, 1994—February 
28, 1995. Fuerstenau, D.W. California Univ., Berkeley, CA (United 
States). Mar 1995. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92526. Order Number; 
DE95015533. Source: OSTI; NTIS; GPO Dep. 

The research during this quarter was, directed towards: (1) sys- 
tematic study of preparation of coal fines by high-pressure roll mill 
grinding and by high-pressure roll millV/ball mill hybrid grinding, (2) 
investigation of the rheological behavior of slurries prepared with 
fines produced by these techniques, and (3) study of the effect of 
coal cleaning on both short term and long term slurry rheology. Re- 
sults are discussed. 


25084 (DOE/PC/93054—-10) A characterization and evalua- 
tion of coal liquefaction process streams. Quarterly technical 
progress report, October 1-December 31, 1994. Robbins, G.A.; 
Brandes, S.D.; Winschel, R.A.; Burke, F.P. CONSOL, Inc., Library, 
PA (United States). May 1995. 94p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-94PC93054 
Order Number DE95016266. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to support the DOE direct coal 
liquefaction process development program and to improve the use- 
ful application of analytical chemistry to direct coal liquefaction 
process development. Independent analyses by well-established 
methods will be obtained of samples produced in direct coal lique- 
faction processes under evaluation by DOE. Additionally, analytical 
instruments and techniques which are currently underutilized for the 
purpose of examining coal-derived samples will be evaluated. The 
data obtained from this study will be used to help guide current pro- 
cess development and to develop an improved data base on coal 
and coal liquids properties. A sample bank will be established and 
maintained for use in this project and will be available for use by 
other researchers. The reactivity of the non-distillable resids toward 
hydrocracking at liquefaction conditions (i.¢., resid reactivity) will be 
examined. From the literature and data experimentally obtained, a 
mathematical kinetic model of resid conversion will be constructed. 
It is anticipated that such a model will provide insights useful for 
improving process performance and thus the economics of direct 
coal liquefaction. During this quarter, analyses were completed on 
65 process samples from representative periods of HRI Run POC- 
2 in which coal, coal/plastics, and coaV/rubber were the feedstocks 
A sample of the oil phase of the oil/water separator from HRI Run 
POC-1 was analyzed to determine the types and concentrations of 
phenolic compounds. Chemical analyses and microautoclave tests 
were performed to monitor the oxidation and measure the reactivity 
of the standard coal (Old Ben Mine No. 1) which has been used 
for the last six years to determine solvent quality of process oils 
analyzed in this and previous DOE contracts. 


25085 (DOE/PC/93054—12) A characterization and evalua- 
tion of coal liquefaction process streams. Quarterly technical 
progress report, January 1, through March 31, 1995. CONSOL, 
Inc., Library, PA (United States). Research and Development Dept. 
May 1995. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-94PC93054. Order Number 
DE95016267. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to support the DOE direct coal 
liquefaction process development program and to improve the use- 
ful application of analytical chemistry to direct coal liquefaction 
process development. Independent analyses by well-established 
methods will be obtained of samples produced in direct coal lique- 
faction processes under evaluation by DOE. Additionally, analytical 
instruments and techniques which are currently underutilized for the 
purpose of examining coal-derived samples will be evaluated. The 
data obtained from this study will be used to help guide current pro- 
cess development and to develop an improved data base on coal 
and coal liquids properties. A sample bank will be established and 
maintained for use in this project and will be available for use by 
other researchers. The reactivity of the non-distillable resids toward 
hydrocracking at liquefaction conditions (i.e., resid reactivity) will be 
examined. From the literature and data experimentally obtained, a 
mathematical kinetic model of resid conversion will be constructed. 
It is anticipated that such a model will provide insights useful for 
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improving process performance and thus the economics of direct 
coal liquefaction. Accomplishments for this quarter are described. 


25086 (DOE/PC/93223-T5) Surface properties of photo- 
oxidized bituminous coals. Technical progress report, January 
1995—March 1995. Mitchell, G.; Davis, A.; Chander, S. Pennsylva- 
nia State Univ., University Park, PA (United States). May 1995 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93223. Order Number DE95017223. Source: 
OSTI; NTIS; GPO Dep. 

During this report period, vitrinite concentrate samples were pre- 
pared from the Illinois No. 6 (DECS-24) and Lower Kittanning 
(PSOC-1562) seam samples that were collected last year. Some of 
the analytical information on these concentrates are provided. In 
addition, preparation of a surface-oxidized powdered vitrinite con- 
centrate of the Pittsburgh seam (DECS-23) sample for 
microflotation experiments and pyrolysis GC/MS was initiated fol- 
lowing development of a procedure for the irradiation sequence for 
this sample. Our collaborative efforts with Dr. Pigram of the Univer- 
sity of New South Wales and Dr. Cody of Argonne National 
Laboratory have continued. As a result of problems in relocating 
the irradiated areas prepared for Scanning lon Mass Spectroscopy 
(SIMS), a new sample preparation technique was developed. This 
procedure involves the use of a finder grid that is attached to the 
coal surface allowing Dr. Pigram's group to positively identify the 
affected area. A new ultrathinned section of the medium volatile 
Sewell seam (DECS-13) was prepared for Scanning Transmission 
X-ray Microscopy (STXM) and analyzed. Preliminary findings sug- 
gest the changes in oxygen functionality on the irradiated surfaces 
(1, 5 and 10 mins) of this coal compare well with that previously 
reported for the subbituminous Wyodak and high volatile Pittsburgh 
seam discussed in the last quarterly report. Kinetic data from eval- 
uation of carbon near-edge x-ray adsorption fluorescence 
spectroscopy (C-NEXAFS) has yet to be completed. 


25087 (DOE/PC/94120-T3) Investigation of the effect of 
coal particle sizes on the interfacial and rheological properties 
of coal-water slurry fuels. Quarterly report No. 3, January 1, 
1995—March 31, 1995. Kihm, K.D. Texas A and M Univ., College 
Station, TX (United States). Dept. of Mechanical Engineering. 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94120. Order Number 
DE95015532. Source: OSTI; NTIS; GPO Dep. 

Microscopic behavior of the bubble pressure has been investi- 
gated for selected aqueous solutions. The Kruss dynamic 
tensiometer has been modified so that the analog pressure 
readings of the instrument can be digitized through a computer in- 
terface for post data processing. Measurements of peak pressure, 
minimum pressure, surfactant diffusion time, and dead time are 
presented for DDBS-soft and 1840—x aqueous solutions of surfac- 
tant concentrations of up to 1.0%. The implementation of the 
A-to-D data conversion also permits to examine the accuracy of 
the dynamic surface tension measurement which is based on the 
maximum bubble pressure principle 


25088 (DOE/PC/94209-T3) Regulation of coal degradation 
by fungi. Third quarterly report, January 1995—-March 1995. 
Irvine, R.L. (Univ. of Notre Dame, IN (United States)); Bumpus, J.A. 
Notre Dame Univ., IN (United States). Dept. of Civil Engineering 
and Geological Sciences. 24 Apr 1995. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC94209. 
Order Number DE95017231. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the solubilization and depolymerization 
of coal by fungi. It is postulated the the solubilization and depoly- 
merization are separate events. Other objectives include the 
determination of the role that laccases and peroxidases exert, to 
access the role of oxygen radicals and oxygen species, and to 
characterize the solubilization products formed. 


25089 (DOE/PC/94214-T3) Organosulphur compounds in 
coals as determined by reaction with Raney nickel and mi- 
croscale pyrolysis techniques. Quarterly report, January 1, 
1995-March 31, 1995. Philp, R.P.; Stalker, L. Oklahoma Univ., 
Norman, OK (United States). School of Geology and Geophysics. 
[1995]. 3p. Sponsored by USDOE, Washington, DC (United 
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States) DOE Contract FG22-94PC94214. 
DE95017239. Source: OSTI; NTIS; GPO Dep. 
This report briefly descibes a method for cleaving organosulfur 
compounds from coal, kerogens and asphaltenes. The technique 
utilized nickel chloride and sodium borohydride. Experiments were 
performed on Illinois No. 6 coal. The method was also used in a 
deuterium labelling technique for investigating sulfur bonds. 


Order Number 


25090 (DOE/PC/94226-2) Development of a video-based 
slurry sensor for on-line ash analysis. Second quarterly tech- 
nical progress report, January 1, 1995-March 31, 1995. Adel, 
G.T.; Luttrell, G.H. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Dept. of Mining and Minerals Engi- 
neering. 24 Apr 1995. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-94PC94226. Order Num- 
ber DE95015517. Source: OSTI; NTIS; GPO Dep. 

Automatic control of fine coal cleaning circuits has traditionally 
been limited by the lack of sensors for on-line ash analysis. Al- 
though several nuclear-based analyzers are available, none have 
seen widespread acceptance. This is largely due to the fact that 
nuciear sensors are expensive and tend to be influenced by 
changes in seam type and pyrite content. Recently, researchers at 
VPI&SU have developed an optical sensor for phosphate analysis. 
The sensor uses image processing technology to analyze video im- 
ages of phosphate ore. It is currently being used by Texasgulf for 
off-line analysis of dry flotation concentrates. The primary advan- 
tages of optical sensors over nuclear sensors are that they are 
significantly cheaper, are not subject to measurement variations 
due to changes in high atomic number minerals, are inherently 
safer and require no special radiation permitting. Purpose of this 
work is to apply the knowledge gained in the development of an 
optical phosphate analyzer to the development of an on-line ash 
analyzer for fine coal slurries. During the past quarter, tests were 
performed on two prototype sample presentation systems for the 
optical analyzer. Preliminary results indicate that the flow of slurry 
past the camera lens is too consistent to provide reliable results. A 
third option for sampel presentation Is being explored 


0108 Waste Management 


Refer also to citation(s) 25043, 25123, 25138, 25300, 25783, 
25785, 25787, 25788, 25789, 25790, 25791, 25792, 25793, 25795, 
25796, 26194 


25091 (ANL/ES/CP-—85069) Regeneration of ferrous EDTA 
in an SO2/NO, scrubber system by electrochemical methods. 
YuPo, J.Lin; Huang, Hann S.; Livengood, C.D. Argonne National 
Lab., IL (United States). Jul 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9507119-2: Summer national meeting of the American In- 
stitute of Chemical Engineers, Boston, MA (United States), 30 Jul - 
2 aug 1995). Order Number DE95015831. Source: OSTI; NTIS; 
GPO Dep. 

The decay of iron-chelate absorbent used in an wet scrubber 
system Of SO2/NO, is regenerated by electrochemical cell. The 
concept of electrochemical regeneration of iron*EDTA along with 
the kinetics information is described in this paper. Electrode materi- 
als, electrolyte concentration, applied current level and the 
operating potential range of the regeneration are the decisive pa- 
rameters to affect the cell performance 


25092 (ANL/ES/CP-85936) Development of mercury con- 
trol enhancements for flue-gas cleanup systems. Livengood, 
C.D.; Huang, H.S.; Mendelsohn, M.H.; Wu, Jiann M. Argonne Na- 
tional Lab., IL (United States). [1995]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950839-2: Conference on particulate control/managing 
hazardous air pollutants, Toronto (Canada), 15-18 Aug 1995). Or- 
der Number DE95015706. Source: OSTI; NTIS; GPO Dep. 
Cornbustion sources, including those using coal for fuel, con- 
tribute a_ significant fraction of total anthropogenic mercury 
emissions. Unfortunately, recent field studies have shown that cur- 
rent flue-gas cleanup (FGC) systems are relatively ineffective in 
controlling elemental mercury, which is a major component of the 
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mercury emissions for many systems. Research at Argonne Na- 
tional Laboratory has been focused on techniques to enhance the 
capture of elemental mercury in existing FGC systems. For dry 
processes, these studies have included evaluation of the factors 
that control mercury capture by commercial activated carbons (both 
with and without chemical pretreatment), testing of novel propri- 
etary sorbents under development by several firms, and 
investigation of sorbents based upon chemical pretreatment of low- 
cost mineral substrates. To enhance the ability of wet scrubbers to 
capture mercury, the studies have looked at the effects of im- 
proved mass transfer through both mechanical and chemical 
means, as well as the conversion of elemental mercury into more 
soluble species that can be easily absorbed. 


25093 (DOE/PC/81011-T41) Tung FDG Test Facility. Phase 
2, Pilot plant demonstration. Final report. Raycon Research and 
Development, Inc., Brookline, MA (United States). Jun 1995. 249p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-86PC81011. Order Number DE95016990. Source: 
OSTI; NTIS; GPO Dep. 

The Tung FGD Process is a regenerative process which extracts 
SO, from a scrubbing liquor into an organic medium using mixer- 
settlers followed by steam-stripping the SO, off from the organic 
medium. For the process to operate satisfactorily, (1) the organic 
must be stable, (2) phase separation must be relatively fast, (3) 
crud (i.e. solids in-between two phases) must not form and (4) SO2 
must be able to be stripped off from the organic medium readily. 
The demonstration confirmed that the first three conditions can be 
met satisfactorily. Much lower stripping efficiency was attained in 
the pilot plant demonstration than what was previously attained in a 
bench-scale demonstration. Engineering analysis showed that the 
pilot plant stripping column was scaled up from the bench-scale 
column incorrectly. A new scale-up criterion for stripping a relatively 
viscous liquid medium is proposed based upon pilot plant data. 


25094 (DOE/PC/90366-T14) Characterization of air toxics 
from a iaboratory coal-fired combustor. Battelle, Columbus, OH 
(United States). 3 Apr 1995. 305p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-91PC90366. 
Order Number DE95016282. Source: OSTI; NTIS; GPO Dep. 

Emissions of hazardous air pollutants from coal combustion were 
studied in a laboratory-scale combustion facility, with emphasis on 
fine particles in three size ranges of less than 7.5 um diameter 
Vapors were also measured. Substances under study included or- 
ganic compounds, anions, elements, and radionuclides. Fly ash 
was generated by firing a bituminous coal in a combuster for 40 h 
at each of two coal feed rates. Flue gas was sampled under two 
conditions. Results for organic compounds, anions, and elements 
show a dependence on particle size consistent with published 
power plant data. Accumulation of material onto surface layers was 
inferred from differences in chemical composition between the 
plume simulating dilution sampler and hot flue samples. Extracts of 
organic particulate material were fractionated into different polarity 
fractions and analyzed by GC/MS. In Phase Il, these laboratory re- 
sults will be compared to emissions from a full-scale power plant 
burning the same coal. 


25095 (DOE/PC/91306—-14) Sorption and chemical transfor- 
mation of PAH’s on coal fly ash. Mamantov, G.; Wehry, E.L. 
Tennessee Univ., Knoxville, TN (United States). Dept. of Chem- 
istry. 9 May 1995. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91306. Order Number 
DE95016675. Source: OSTI; NTIS; GPO Dep. 

The major objective of this work was to characterize the interac- 
tions of coal fly ash with polycyclic aromatic hydrocarbons (PAHS) 
and their derivatives, and to attempt to understand the influence of 
the surface properties of coal ash (and other atmospheric particles) 
on the chemical transformations of polycyclic aromatic compounds. 
Our studies have concentrated on the photochemical behavior of 
PAHs sorbed form the vapor phase on coal fly ashes, and compo- 
sitional subfractions obtained therefrom. The PAHs are deposited 
onto the fly ash substrates from the vapor phase, using apparatus 
and techniques developed in this laboratory in order to simulate, as 
closely as possible under laboratory conditions, the processes by 
which PAHs deposit onto fly ash particles in the atmosphere. In 





this report phototransformation of pyrene sorbed on fly ash frac- 
tions, and phototransformations of 1-nitropyrene sorbed on fly ash 
fractions are discussed 


25096 (DOE/PC/91338-T11) High SO, removal efficiency 
testing. Quarterly status report, July-September 1994. Blythe, 
G. Radian Corp., Austin, TX (United States). Dec 1994. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC91338. Order Number DE95017350. Source: OSTI; 
NTIS; GPO Dep. 

This document provides a discussion of the technical progress 
on the project “High Efficiency SO2 Removal Testing”, for the time 
period 1 July through 30 September 1994. The project involves 
testing at six full-scale utility flue gas desulfurization (FGD) sys- 
tems, to evaluate low capital cost upgrades that may allow these 
systems to achieve up to 98% SO, removal efficiency. The 
upgrades evaluated mostly involve using additives in the FGD sys- 
tems. The “base” project involved testing at the Tampa Electric 
Company Big Bend station. AR five potential options to the base 
program have been exercised by DOE, involving testing at the 
Hoosier Energy Merom Station (Option |), the Southwestern Elec- 
tric Power Company Pirkey Station (Option Il), the PS! Energy 
Gibson Station (Option Ill), the Duquesne Light Elrama Station 
(Option IV), and the New York State Electric and Gas Company 
Kintigh Station (Option V). By the end of September 1994, testing 
was completed for the base project and for all options. The docu- 
ment is divided into four sections. Section 2, Project Summary, 
provides a brief overview of the status of technical efforts on this 
project. Section 3, Results, summarizes the outcome from these 
technical efforts during the quarter. In Section 4, Plans for the Next 
Reporting Period, an overview is provided of the technical efforts 
that are anticipated for the fourth quarter of calendar year 1994. 
Section 5 contains a brief acknowledgement 


25097 DOE/PC/91347-T7) SOXAL combined SO,/NO, flue 
gas control demonstration. Quarterly report, October— 
December 1992. AQUATECH Systems, Warren, NJ (United 
States). 16 Feb 1993. 5p Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91347. Order Number 
DE95016139. Source: OSTI; NTIS; GPO Dep 

AQUATECH Systems a business unit of Allied Signal Inc., pro- 
poses to demonstrate the technical viability and cost effectiveness 
of the SOXAL process a combined SO,/NO, control process on a 
2-3 MW equivalent flue gas slip stream from Niagara Mohawk 
Power gn ty —— Steam Station Boiler #4, a coal fired 
boiler. The SO 
from the flue gs 


s combines 90+% sulfur dioxide removal 
gas a sodium based scrubbing solution and 
ee of the scrubbing liquor using AQUATECH Sys- 
tems’ proprietary bipolar membrane technology. This reger 
step recovers a stream of sulfur dioxide suitable for subsequent 
abironeapt to salable sulfur or sulfuric acid. Additionally 9 
control of NO, gases can be achieved in combination with conven- 
tional urea/methanol injection of NOs gas into the duct. The 
SOXAL process is applicable to both utility and industrial scale 
boilers using either high or low sulfur coal. The SOXAL Demon- 
stration Program began September 10, 1991 and is approximately 


99 


22 months in duration 


neration 
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25098 (DOE/PC/91347-T8) SOXAL combined SO,/NO, flue 
gas control demonstration. Quarterly report, July-September 
1993. AQUATECH Systems, Warren, NJ (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91347. Order Number DE95016138. Source 
OSTI; NTIS; GPO Dep 

AQUATECH Systems, a business unit of Allied-Signal Inc., pro- 
poses to demonstrate the technical viability and cost effectiveness 
of the SOXAL process a combined SO,/NO, control process on a 
3 MW equivalent flue gas slip stream from Niagara Mohawk Power 
Corporation Dunkirk Steam Station Boiler No. 4, a coal fired boiler. 
The SOXAL process combines 90+% sulfur dioxide removal from 
the flue gas using a sodium based scrubbing solution and regener- 
ation of the spent scrubbing liquor using AQUATECH Systems’ 
proprietary bipolar membrane technology. This regeneration step 
recovers a stream of sulfur dioxide suitable for subsequent pro- 
cessing to salable sulfur or sulfuric acid. Additionally 90+% control 
of NO, gases can be achieved in combination with conventional 
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urea/methanol injection of NOz gas into the duct. The SOXAL pro- 
cess Is applicable to both utility and industrial scale boilers using 
either high or lower sulfur coal. The SOXAL demonstration Pro 
gram began September 10, 1991 and is approximately 26 months 
in duration. During the 6 months of scheduled operations, between 
January and July of 1993 Gate was collected from the SOXAL sys- 
tem to define: SO. and NO, control efficiencies; Current efficiency 
for the regeneration unit: Sulfate oxidation in the absorber; Make- 
up reagent rates; ale including concentrations and 
compositions; System —— ation and control philosophy; and 
Membrane stability and performance with respect to foulants. The 
program is expected to be concluded in November 1993 


25099 (DOE/PC/91347—T9) SOXAL combined SO,/NO, flue 
gas control demonstration. Quarterly report, January—March 
1993. AQUATECH re ampapene Warren, NJ (United See 26 Jul 
1993. 4p. Sponsored —— E, Washington DC (United States 
DOE Contract AC22-9 Order Number DE95016 6137 
Source: OSTI; NTIS; G 

AQUATECH Systems a a business unit of Allied-Signal Inc., pro- 
poses to demonstrate the technical viability and cost effectiveness 
of the SOXAL process a combined 'd SO, NO, control process on a 
3 MW equivalent flue gas slip stream from Niagara Mohawk Power 
Corporation Dunkirk am Station Boiler No. 4, a coal fired boiler 
The SOXAL process combines 90+% sulfur dioxide removal from 
the flue gas using a sodium based scrubbing solution and regener- 
ation of the spent scrubbing g AQUATECH Systems’ 
proprietary bipolar membrane techr y. This regeneration step 
recovers a stream of sulfur dioxide suitable for subsequent process- 
ing to salable sullix or sulfuric acid. Additionally 90+% control of 

O, gases can be achieved in combination with conventional urea/ 
methanol injection c ~ NOz gas into the duct. The SOXAL process 
is applicable to both utility and industrial scale boilers using either 
high or low sulfur coal. The SOXAL demonstration Program began 
September 10, 1991 and is approximately 22 months in duration. 

6 months of scheduled operations period, expected to 

begin January 1992, data will be collected from the SOXAL system 
to define: SOz and NO, control efficiencies; Current efficiency for 
the regeneration unit; Sulfate oxidation in the absorber; Make-up 
reagent rates Product quality including concentrations and compo- 
sitions; System integration and contro! philosophy; and Membrane 
stability and pert > foulants 


9: 
Ste 


During the 


ormance with respect t 
25100 (DOE/PC/82582-T2) Production of ammonium sul- 
fate fertilizer from FGD waste liquors. First quarterly technical 
report, [January-March 1995]. Randoiph, A.D.; Mukhopadhyay, 

Unrau, E. Arizona Univ., T ’ (United States). Dept. of 
E Sponsored 


ature and pressure with varying sulfuric 

to determine the influence of temperature and acid concentration 
on time required for complete hydrolysis. An ammonia specific 
electrode (gas sensing) was used to monitor the concentration of 
ammonium ion in the hydrolyzed liquor. The results indicated a 
large shortening of time for complete hydrolysis of the Ca salt of 
N-SCC but varying acid concentration did influence the rate of hy- 
drolysis. Since the physical-chemical analysis of the N-SCC 
scrubbing liquor (containing the Fe- 


obtained by re-liming the waste 
EDTA ore was found to contain a high quantity of sodium, 
the N-SCC is believed to be a double salt of calcium and sodium. 
The final product, (NH4)2SO,, was obtained in experimentation us- 
ing an evaporative crystallizer. The clean hydrolyzed liquor was 
neutralized with a strong NH2 solution before the final crystalliza- 
tion of (NH4)2SO, 


25101 (DOE/PC/93222—7) NO decomposition in non- 
reducing atmospheres. Technical progress report, March 
1995—-May 1995. Klier, K.; Herman, R.G.; Dedecek, J. Lehigh 
Univ., Bethlehem, PA (United States). Zettlemoyer Center for Sur- 
face Studies; Lehigh Univ., Bethlehem, PA (United States). Dept. 
of Chemistry. Jun 1995. 8p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG22-93PC93222. Order Num- 
ber DE95017349. Source: OSTI; NTIS; GPO Dep. 

Co(II) and Cu(II) ion exchanged samples of Nafion were pre- 
pared, and a Co(Il)- ZSM-5 zeolite was obtained. All of these 
sample were studied by diffuse reflectance spectroscopy both in 
the hydrated state and after dehydration under a dynamic vacuum. 
It was shown that the Co-containing samples could be dehydrated 
under rather mild thermal conditions. The dehydrated samples give 
distinct spectra for the Co(II) ions. However, the Cu-Nafion sample 
was difficult to dehydrate while maintaining the stability of the 
Nafion matrix. NO adsorption and decomposition studies are being 
initiated with these samples. 


25102 (DOE/PC/93227-T5) Role of char during reburning 
of nitrogen oxides. Sixth quarterly report, January 1, 1995— 
March 31, 1995. Chen, W.Y. (Univ. of Mississippi, University, MS 
(United States)); Ma, L.; Fan, L.T. Mississippi Univ., University, MS 
(United States). Dept. of Chemical Engineering. 30 Apr 1995. 27p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93227. Order Number DE95017238. Source: 
OSTI; NTIS; GPO Dep 

The regulations established by the Clean Air Act Amendments of 
1990 in the United States mean that a single NO, control technol- 
ogy is not likely to be sufficient for boilers in the ozone 
non-attainment areas. Reburning is an emerging three-stage com- 
bustion technology designed for the reduction of NO by introducing 
a small amount of reburning fuel above the primary flame where 
the majority of NO is chemically reduced to nitrogen. While coal, in 
general, has not been considered an effective reburning fuel, our 
recent research suggested that lignite has a reburning efficiency 
even higher than that of methane. The objectives of this research 
are to investigate (1) the relative importance of heterogeneous and 
homogeneous phase reactions, and (2) the role of CaO in the 
catalysis of char gasification by NO in reburning environment. 
Experiments have been performed with a flow reactor with a simu- 
lated flue gas at a stoichiometric ratio (SR). Reburning fuels in this 
study include methane, Pittsburgh No. 8 bituminous coal, Missis- 
sippi lignite, North Dakota lignite, chars derived from the coal and 
lignites, and the bituminous coal char impregnated with Can. Chars 
were produced in No by suspending a sample basket in a 3’ tube 
furnace. The impregnation technique follows that developed for the 
catalysis of carbon oxidation. 


25103 (WHC-SA-2611) Coal ash usage in environmental 
restoration at the Hanford site. Scanlon, P.L.; Sonnichsen, J.C.; 
Phillips, S.J. Westinghouse Hanford Co., Richland, WA (United 
States). Aug 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-950414— 
4: 57. annual American power conference, Chicago, IL (United 
States), 18-20 Apr 1995). Order iwumber DE95013575. Source: 
OSTI; NTIS; GPO Dep 

The ash stockpiled next to the 284E steam plant is mixed fly 
ash, bottom ash, and slag. The ash consists of (1) baghouse 
residue and (2) a mixture of bottom ash and slag which is washed 
out of the bottom of the boilers daily. In 1991, a Toxicity Character- 
istic Leaching Procedure (TCLP) was performed on_ several 
samples of this ash (Hazen Research 1991). This procedure is de- 
signed to determine the mobility of organic and inorganic anatytes 
present in liquid, solid, or multiphasic wastes (EPA 1994). The ash 
tested came from surge bins, conveyor samples, and bottom ash 
and fly ash from the boilers at 284E. Antimony, cadmium, germa- 
nium, molybdenum, silver, thallium, tungsten, and vanadium were 
tested for, but on all samples were below detection Limits for the 
testing method. Analytes present in .relatively high concentrations 
(but less than one part per thousand) included barium, boron, chro- 
mium, fluorine, and zinc. The size of ash particles passing through 
a Taylor sieve series was very evenly distributed from 1 to 200m 
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Refer also to citation(s) 25105, 25488 
25104 (ANL/ER/CP-86469) Climatologicai variability in re- 


gional air pollution. Shannon, J.D. (Argonne National Lab., IL 
(United States)); Trexler, E.C. Jr. Argonne National Lab., IL (United 
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States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF- 
9506191-3: 6. international meeting on statistical climatology, 
Galway (Ireland), Jun 1995). Order Number DE95013523. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Although some air pollution modeling studies examine events 
that have already occurred (e.g., the Chernoby! piume) with rele- 
vant meteorological conditions largely Known, most pollution 
modeling studies address expected or potential scenarios for the 
future. Future meteorological conditions, the major pollutant forcing 
function other than emissions, are inherently uncertain although 
much relevant information is contained in past observational data. 
For convenience in our discussions of regional pollutant variability 
unrelated to emission changes, we define meteorological variability 
as short-term (within-season) pollutant variability and climatological 
variability as year-to-year changes in seasonal averages and accu- 
mulations of pollutant variables. In observations and in some of our 
simulations the effects are confounded because for seasons of two 
different years both the mean and the within-season character of a 
pollutant variable may change. Effects of climatological and meteo- 
rological variability on means and distributions of air pollution 
parameters, particularly those related to regional visibility, are illus- 
trated. Over periods of up to a decade climatological variability 
may mask or overstate improvements resulting from emission con- 
trols. The importance of including climatological uncertainties in 
assessing potential policies, particularly when based partly on cal- 
culated source-receptor relationships, is highlighted 
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Refer also to citation(s) 25168, 27761 


25105 (VYH-JULK-A207) Finnish-Karelian symposium on 
mire conservation and classification. Heikkilae, H. (ed.). Techni- 
cal Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab. 1995. 93p. (CONF-9210505-: 
Finnish-Karelian symposium on mire conservation and classifica- 
tion, Hyytiaelae (Finland), 12-16 Oct 1992). Order Number 
DE95796401. Source: OSTI; NTIS; INIS. 

This publication is a collection of papers based on presentations 
in a Finnish-karelischen symposium on the classification and con- 
servation of mires, held in 1992. The symposium was arranged 
according to the contract of cooperation between the ministries of 
environment of Finland and Karelia, about mire conservation re- 
search. The aim of the cooperation is to improve the conservation 
of mires in the biogeographically uniform area of Eastern 
Fennoscandia, taking into account the great differences in mire uti- 
lization in Finland and Karelia. Another aim is to develop and unify 
the research methods. Paludification and development of mires is 
treated in three papers. Lake terrestrialization in Finland has been 
studied. Mires in fault valleys on the northwestern side of Lake 
Onega in Karelia have interesting stratigraphical features. The nu- 
trient status of mires at different stages of development has been 
studied in Karelia, and the usability of the method is studied. The 
annual growth of hummock and lawn layer Sphagna and its depen- 
dence on the weather of the growth period as been studied in 
Karelia. The relationships of carbon balance, growth and different 
forms of mire utilization in Finland have been studied. The vegeta- 
tion of the mires in Vodiozersky national park in Karelia has been 
studied in Finnish-Karelian cooperation. The main features of the 
vegetation are presented in one paper. For articles deal with mire 
conservation. Threatened mire plants and their conservation are 
treated in one paper. Another deals with the present state of mires 
in the raised bog zone in Finland, and the success of mire reserva- 
tion. Gaps in mire conservation and possibilities to improve the 
protection of mires in Finland have been studied. 
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Refer also to citation(s) 25229, 27756 


25106 (ETDE-DE-182) Automation in mining. Autonomous, 
intrinsically safe image processing system. Development of 
components for image recording, image transmission, and 
power supply. Final report. Zantis, F.P. Puetz (F.) GmbH und 





Colombia KG, Eschweiler (Germany). Abt. Entwicklung. May 1994. 
78p. (in German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 0328902C. Order Number DE95798895. Source: OSTI; 
NTIS (US Sales Only). 

An autonomous, intrinsically safe image processing system is to 
be developed on behalf of the Federal Minister for Research and 
Technology (BMFT). The system will be used underground for 
monitoring of objects, processes, and machinery. Irregularities in 
the observed objects and processes must be detected and sig- 
nalled autonomously, and control measures must be triggered 
autonomously whenever necessary. (orig./HS) 


25107 (ETDE/JP-mf-95503501) Development of computer- 
based monitoring system for coal mine safety. National Inst. for 
Resources and Environment, Tsukuba (Japan). 28 Feb 1994. 93p 
(In Japanese). Order Number DE95503501. Source: OSTI; NTIS; 
Available from National institute for Resources and Environment, 
16-3, Onogawa, Tsukuba, Ibaraki, Japan. 

The monitoring system for coal mine safety is reported precisely 
which was developed to coordinate primarily environmental moni- 
toring information in mines. The system consists of sensors, 
transmitters and a processor, and a gas chromatograph consists of 
two columns and two detectors to measure simultaneously several 
main components in mine gas. The transmitter features less electri- 
cal noises, and the processor is a commercial minicomputer for 
scientific calculation. The main program consists of seven indepen- 
dent tasks to give priority to data gathering for every five seconds. 
The monitoring method for major disaster prediction and early de- 
tection is analyzed on the basis of observational data, and air 
velocity monitoring which is most important among several usual 
environmental monitoring in mines is discussed on the basis of ex- 
perimental results. The behavior of methane gas sensor output 
during post-disaster monitoring is also discussed on the basis of 
experimental results. 77 refs., 54 figs., 10 tabs 
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Refer also to citation(s) 25048, 25116 


25108 (DOE/PC/90180—-T13) Numerical study of the flow of 
granular materials down an inclined plane. Quarterly report, 
October 1, 1994—January 30, 1995. Rajagopal, K.R. Pittsburgh 
Univ., PA (United States). Dept. of Mechanical Engineering. [1994] 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-21PC90180. Order Number DE95016273. Source 
OSTI; NTIS; GPO Dep. 

In the previous report the governing equations were derived for 
the flow of granular materials down an inclined plane using the ki- 
netic theory based model proposed by Boyle and Massoudi (1990). 
For a fully developed flow of these materials down an inclined 
plane, the equations reduce to a system of coupled non-linear ordi- 
nary differential equations. The resulting boundary value problem 
was solved numerically and a parametric study was carried out to 
delineate how the various non-dimensional parameters affect the 
structure of the solution. Further parametric studies were carried 
out and the results were in keeping with the previous studies. Also, 
a study of the flow of granular material between two vertical plates 
was carried out and compared with experiments in order to evalu- 
ate the continuum model 


25109 (DOE/PC/90183-T15) Dense inclined flows: Theory 
and experiments. Quarterly technical progress report, January 
1, 1995—March 31, 1995. Jenkins, J.T.; Louge, M.Y. Cornell Univ., 
Ithaca, NY (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC90183. 
Order Number DE95015918. Source: OSTI; NTIS; GPO Dep. 
Rapid, gravity-driven flows of granular materials down inclines 
pose a challenge to our understanding. Even in situations in which 
the flow is steady and two-dimensional, the details of how momen- 
tum and energy are balanced within the flow and at the bottom 
boundary are not well understood. Thus we have undertaken a 
research program integrating theory, computer simulation, and ex- 
periment that will focus on dense entry flows down inclines. The 
effort involves the development of theory informed by the results of 
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simultaneous computer simulations and the construction, instru- 
mentation, and use of an experimental facility in which the 
variables necessary to assess the success or failure of the theory 
can be measured. In the present reporting period, we have contin- 
ued a series of measurements in the chute facility with a flat, 
frictional boundary. At several inclinations between 15.5° and 20°, 
and at several gate openings for each angle, we have measured 
mass flow rate and mass holdup, as well as granular temperature 
and collision frequency at the bottom wall of the chute. By record- 
ing simultaneously the collisional normal stress at the bottom wall 
and the mass holdup above it, the experiments reveal the fraction 
of the weight of particles that is supported by direct impact. 


25110 (DOE/PC/90185—-T12) Kinetic theory and boundary 
conditions for flows of highly inelastic spheres. Quarterly 
progress report, October 1, 1993—-December 31, 1993. Richman, 
M. Worcester Polytechnic Inst., MA (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90185. Order Number DE95017232. Source: 
OSTI; NTIS; GPO Dep 

In this quarter, we conducted a study to determine a range of pa- 
rameters over whichsteady, fully developed, gravity driven granular 
flows of identical, smooth, inelastic spheres down bumpy inclines 
could be maintained. The appropriate boundary value problem has 
been described in detail in our Quarterly Progress Report from April 
1, 1993 to June 30, 1993. The numerical solution procedure that 
we employed to solve the boundary value problem has been de- 
scribed in detail in our Quarterly Progress Report from July 1, 1993 
to September 30, 1993. In what follows, we describe the parame- 
ters relevant to the inclined flows investigated, the range of these 
parameters that we included in our study, and the resulting ranges 
over which steady, fully developed flows could be maintained. 


25111 (DOE/PC/90185-T13) Kinetic theory and boundary 
conditions for flows of highly inelastic spheres. Quarterly 
progress report, January 1, 1994—March 31, 1994. Richman, M. 
Worcester Polytechnic Inst., MA (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90185. Order Number DE95017233. Source: 
OSTI; NTIS; GPO Dep. 

In the last quarter, we focused on steady, fully developed, grav- 
ity driven flows of identical, smooth spheres down bumpy inclines, 
with flow depths greater than one particle diameter, solid fraction 
profiles everywhere less than .65. For prescribed boundary bumpi- 
ness (r and A), restitution coefficients of the boundary (ew) and the 
flow particles (e), and angle of inclination (d), we determined 
whether at least one such flow could be maintained. We did so by 
determining whether there was at least one value of dimensionless 
granular temperature Tio.) within the range 0<Ttp,.<10 for which 
the appropriate boundary value problem (described in our 7/1—9/ 
30/93 Quarterly Report) could be solved. in this quarter, we 
choose values of r, A, e, ew, and @ for which we know that at least 
one solution of the type described above may be maintained, and 
determine the complete range of Tiop (within 0<Ttop <20) for which 
such flows can be maintained. For each value of Tiop in this range, 
we can calculate the corresponding values of mass hold-up (my, 
mass flowrate ( m), depth 6, total fluctuation energy per unit area 
(E), slip velocity (v) at the base, velocity (u(y=8)) at the top, and 
the depth-averaged values of solid fraction, velocity, and granular 
temperature. In this manner, we thoroughly characterize all the 
steady, fully developed, gravity driven flows that are possible for 
prescribed sets of r, A, e, ew, and @ 


25112 (DOE/PC/90185—T14) Kinetic theory and boundary 
conditions for flows of highly inelastic spheres. Quarterly 
progress report, July 1, 1994-September 30, 1994. Richman, M. 
Worcester Polytechnic Inst., MA (United States). [1994]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90185. Order Number DE95017234. Source: 
OSTI; NTIS; GPO Dep. 

In the last quarter, we focused on steady, fully developed, 
gravity-driven flows of identical, smooth spheres down bumpy in- 
clines, with flow depths greater than one particle diameter, solid 
fraction profiles everywhere less than .65, and dimensionless gran- 
ular temperature T(y=G) at the top between 0 and 10. For 
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prescribed boundary bumpiness (r=| and 6=.414), restitution coeffi- 
cients of the boundary (ew=.5) and the flow particles (e=.5), and 
angles of inclination (¢0=25.5°, 27.505°, 28° and 34°), we deter- 
mined what appeared to be complete range of T(y=8) (within 
0<Ty=6<10) for which such flows can be maintained. For the two 
lower inclinations (¢=25.5° and 27.505°), we found that there was 
a nonzero minimum and a finite maximum flow rate between which 
steady, fully developed flows can be maintained. However, for the 
two upper inclinations (¢=28° and 34°), although there was a 
nonzero minimum flow rate for each, it appeared that there was no 
maximum flow rate that limited the occurrence of steady, fully de- 
veloped flows. In this quarter, we consider in greater detail the 
same parameter values (r=|, 6=.414, and e=ew=.5) and focus on 
inclinations near the apparent transition from the those or which 
there exists a maximum flow rate to the inclinations,for which there 
appeared to be no such maximum. Using careful numerical compu- 
tations, we demonstrate that the transition is real and we 
determine the angle at which it occurs. We have devoted the time 
to these issues because the existence of cases in which there are 
no maximum flow rates that limit the occurrence of steady flows 
may be of great practical value when it is necessary to steadily 
transport extremely high volumes of granular materials. 


25113 (DOE/PC/90185-T15) Kinetic theory and boundary 
conditions for flows of highly inelastic spheres. Quarterly 
progress report, April 1, 1995—June 30, 1995. Richman, M. 
Worcester Polytechnic Inst., MA (United States). [1995]. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90185. Order Number DE95017235. Source: 
OSTI; NTIS; GPO Dep. 

In the last quarter, we focused on steady, fully developed, 
gravity-driven flows of identical, smooth spheres down bumpy in- 
clines, with flow depths greater than one particle diameter, solid 
fraction profiles everywhere less than .65, and dimensionless gran- 
ular temperature T(y=8) at the top between 0 and 20. In this 
quarter, we continue the same parameter study by choosing other 
sets of values of 1,6, €, ew, and dfor which we know that at least 
one solution of the type described above may be maintained, and 
determine the complete range of T(y=G) (within O<T(y=G)<10) for 
which such flows can be maintained.To each value of T(y=8) in 
this range, there correspond values of mass hold-up (m), mass 
flow rate (m), and depth 8. In addition, for each value of T(y=@) in 
this range, we can calculate the total fluctuation energy per unit 
area (E), the slip velocity (v) at the base, the velocity (Uj,) at the 
top, and the depth-averaged values of solid fraction, velocity, and 
granular temperature. In this manner, we thoroughly characterize 
all the steady, fully developed, gravity driven flows that are possi- 
ble for prescribed sets of r, 6, e€, ew, and ¢. In this manner, we find 
that there are boundaries, flow particles, and inclinations for which 
the kinetic theory predicts that steady, fully developed flows can be 
maintained at all flow rates above a minimum value. These are 
qualitatively different from the results presented last quarter, in 
which maximum flow rates were determined for each case consid- 
ered. The fact that it is possible to find circumstances under which 
there are no maximum flow rates that limits the occurrence of 
steady flows may be useful when in practice it is necessary to 
steadily transport extremely high volumes of granular materials. 


25114 


Phased-array ultrasonic surface contour mapping 
system and method for solids hoppers and the like. Fasching, 
G.E.; Smith, N.S. Jr. To Dept. of Energy. 1993. Filed date 16 Jul 
1993. U.S. Patent Application 8-092,107. 45p. Sponsored by US- 


DOE, Washington, DC (United States). Order Number 
DE95017128. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A real time ultrasonic surface contour mapping system is pro- 
vided including a digitally controlled phased-array of transmitter/ 
receiver elements located in a fixed position above the surface to 
be mapped. The surface is divided into a predetermined number of 
pixels which are separately scanned by an arrangement of T/R ele- 
ments by applying phase delayed signals thereto that produce 
ultrasonic tone bursts from each T/R that arrive at a point X in 
phase and at the same time relative to the leading edge of the 
tone burst pulse so that the acoustic energies from each T/R com- 
bine in a reinforcing manner at point X. The signals produced by 
the reception of the echo signals reflected from point X back to the 


14 ERA Vol. 20, No. 11 


T/Rs are also delayed appropriately so that they add in phase at 
the input of a signal combiner. This combined signal is then 
processed to determine the range to the point X using density- 
corrected sound velocity values. An autofocusing signal is 
developed from the computed average range for a complete scan 
of the surface pixels. A surface contour map is generated in real 
time form the range signals on a video monitor. 
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Refer also to citation(s) 25040, 25048, 25059, 25066, 25079, 
25102, 25685, 25778, 25780, 25781, 25782, 26194, 26291, 26448, 
26498, 26821, 26827, 26980 


25115 (AAA-KTF/FKF—-94/12) Characterisation of fuels for 
advanced pressurised combustion. Progress Report 1. Zeven- 
hoven, C.A.P; Hupa, M. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. 20p. JOU2-CT93- 
0331; Project KTM-LIEKKI2-309. Order Number DE95796392. 
Source: OSTI; NTIS. 

Joule || Clean Coal Technology R and D Project. LIEKKI2 Re- 
search Programme. 

A three-year research project on the characterisation of 11 fossil 
fuels and 5 bio-fuels in pressurised combustion or gasification is 
under way. During the first 9 months the selection of the samples 
was made and at the moment of reporting 13 of the 16 samples 
have arrived at the laboratory. First results were obtained in stan- 
dardizing the pressurised grid heater (P-GH) (for unfolded Hastelloy 
nets) and tests on some of the bio-fuels are reported here. The 
first measured volatiles yields (as a function of pressure, heating 
rate and final temperature in nitrogen) indicate that volatiles yields 
decrease with pressure and heating rate and increase with final 
temperature. A test programme was made for the pressurised ther- 
mogravimetric reactor (P-TGR) tests, to be completed within the 
next 12 months. Other planned work is also mentioned. (author) 


25116 (ANU/ES/CP-85224) An investigation of computa- 
tional modeling on phase distribution phenomena in vertical 
pipes. Bangxian Wu (institute of Engineering Thermophysics, Bei- 
jing (China). Multiphase Reaction Lab.); Chang, S.L.; Lottes, S.A. 
Argonne National Lab., IL (United States). [1995]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-950445—4: 2. international conference on 
multiphase flow, Kyoto (Japan), 3-7 Apr 1995). Order Number 
DE95013671. Source: OSTI; NTIS; GPO Dep. 

A phase distribution phenomenon is observed in many gas/solid 
flows. An analysis of this phenomenon indicates that particle turbu- 
lence has a significant impact on the dispersion of particles in a 
vertical pipe flow. A new particle turbulent model has been devel- 
oped to describe the phenomenon based on the inclusion of 
particle turbulence dynamics in transport equations. The main fea- 
tures of the model include an new transport equation of particle 
turbulent kinetic energy, a new expression of radial particle 
diffusion flux replacing Fick’s Law, and new turbulent viscosity cor- 
relation. The particle turbulent model was incorporated into a 
computational fluid dynamic code to predict particle dispersion in a 
vertical pipe flow. Preliminary results show the expected trend of 
particle accumulation near the wall. 


25117 (CHEC-R-9308) Formation of volatile nitrogen com- 
pounds during coal pyrolysis and devolatilization. Johnsson, 
J.E. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik. Aug 1993. 19p. (CONF-9305417-1: 26. IEA-AFBC- 
meeting, San Diego (United States), 6 May 1993). Order Number 
DE95796423. Source: OSTI; NTIS. 

The major advantages of fluidized bed combustion (FBC) are 
fuel flexibility and low emissions of SO2 and NO,. The low emis- 
sion of NO, is partly due to the low combustion temperatures of 
about 1050 to 1150 K, and partly to the staged combustion princi- 
ple of FBC. However, the relatively low combustion temperature 
increases the emission of N20 compared to other combustion sys- 
tems. The emissions of NO, and NsO from FBC are very 
dependent on a number of operating conditions, and many homo- 
geneous and heterogeneous reactions are important for their 
formation and destruction. During devolatilization fuel nitrogen is 





split in char nitrogen and volatile nitrogen compounds, which are 
mainly tar, NH3 and HCN. During combustion the char nitrogen is 
oxidized to NO and N2O and simultaneously partly reduced to No, 
but also small amounts of NH3 and HCN may be formed. The 
volatile nitrogen may be oxidized to NO, NoO or No or may take 
part in the reduction of NO and NO together with CO and Ho. ho- 
mogeneously or heterogeneously with char, limestone, ash and 
sand as catalysts. The information of volatile nitrogen compounds 
during coal pyrolysis and devolatilization is considered, based on a 
survey of relevant literature. (AB) 52 refs. 


25118 (CHEC-R-9313) Sulfur and nitrogen chemistry in 
fluidized bed combustion. On the importance of dynamically 
changing reaction conditions. Dam-Johansen, K. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Inst. for Kemiteknik. Jul 
1993. 37p. (CONF-930521-14: 12. international conference on 
fluidized-bed combustion, San Diego, CA (United States), 9-13 
May 1993). Order Number DE95796425. Source: OSTI; NTIS. 

The sulfur and nitrogen chemistry in bubbling and circulating flu- 
idized bed combustion is influenced by a large number of operating 
parameters. The retention of sulfur on limestone particles depends 
not only on the characteristics of the solid material and on temper- 
ature and pressure, it also depends on how single limestone 
particles move between the oxidizing and the reducing zones in 
the combustion chamber. Emissions of nitric and nitrous oxide are 
the results of homogeneous reactions, heterogeneous gas-solid re- 
actions, and heterogeneous catalyzed reactions. The rate and 
selectivity of these reactions are highly dependent on the local gas 
phase composition, i.e. oxidizing and reducing conditions, but also 
the local concentration of sulfur species is important for the nitro- 
gen chemistry. This paper mainly discuss the importance of 
dynamically changing reaction conditions, and thereby indirectly the 
design of the combustion chamber, for the emission of sulfur diox- 
ide and nitrogen oxides. (au) 104 refs. 


25119 (DOE/MC/24132-4075) TIDD PFBC Demonstration 
Project. Quarterly report, July-September 1994. Ohio Power 
Co., Columbus, OH (United States). Jan 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
87MC24132. Order Number DE95009721. Source: OSTI; NTIS; 
GPO Dep. 

This is the thirty-first Technical Progress Report submitted to the 
Department of Energy in connection with the Cooperative Agree- 
ment between the DOE and the Ohio Power Company for the Tidd 
PFBC Demonstration Plant. This report covers the period from Oc- 
tober 1, 1994, to December 31, 1994. Major activities during this 
period include: the unit operated for 1216 hours on coal, bringing 
the grand total for coal fire through the end of the quarter to 
10,297 hours; the unit availability for the fourth quarter was 
54.15%. The unit availability for 1994 was 54.7%; there were two 
gas turbine starts, two bed preheater starts, and three operating 
periods on coal; during this quarter, total gross generation was 
64,439 MWH, the peak unit output for one hour was 68 MWH, and 
the coal consumption was 31,846 tons; six performance tests were 
conducted during this quarter; and the draft report on the first three 
years of operation was submitted to the DOE. 


25120 (DOE/MC/27362-4073) Blast Furnace Granulated 
Coal injection System Demonstration Project public design re- 
port. Topical report. Bethlehem Steel Corp., PA (United States). 
Mar 1995. 93p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-91MC27362. Order Number 
DE95009719. Source: OSTI; NTIS; GPO Dep. 

The public design report describes the Blast Furnace Granulated 
Coal Injection (BFGCI) project under construction at Bethlehem 
Steel Corporation's (BSC) Burns Harbor, Indiana, plant. The 
project is receiving cost-sharing from the U.S. Department of En- 
ergy (DOE), and is being administrated by the Morgantown Energy 
Technology Center in accordance with the DOE Cooperative 
Agreement No. DE-FC21-91MC27362. The project is the first in- 
stallation in the United States for the British Steel technology using 
granular coal in blast furnaces. The objective is to demonstrate 
that granular coal is an economic and reliable fuel which can suc- 
cessfully be applied to large North American blast furnaces. These 
include: coal grind size, coal injection rate, coal source (type) and 
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blast furnace conversion method. To achieve the program objec- 
tives, the demonstration project is divided into the following three 
Phases: Phase I|-Design; Phase Il-Procurement & Construction 
and Phase Ill-Operation. Preliminary design (Phase |) began in 
1991 with detailed design commencing in April 1993. Construction 
at Burns Harbor (Phase Il) began August 1993. Construction is ex- 
pected to be complete in the first quarter of 1995 which will be 
followed by a demonstration test program (Phase Ill). 


25121 (DOE/MC/31261-95/C0497) Pressurized circulating 
fluidized-bed combustion for power generation. Weimer, R.F. 
Air Products and Chemicals, Inc., Allentown, PA (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-94MC31261. (CONF-9507119-4: 
Summer national meeting of the American Institute of Chemical 
Engineers, Boston, MA (United States), 30 Jul - 2 aug 1995). Or- 
der Number DE95016496. Source: OSTI; NTIS; GPO Dep. 

Second-generation Pressurized Circulating Fluidized Bed 
Combustion (PCFBC) is the culmination of years of effort in the de- 
velopment of a new generation of power plants which can operate 
on lower-quality fuels with substantially improved efficiencies, meet 
environmental requirements, and provide a lower cost of electricity. 
Air Products was selected in the DOE Clean Coal Technology 
Round V program to build, own, and operate the first commercial 
power plant using second-generation PCFBC technology, to be lo- 
cated at an Air Products chemicals manufacturing facility in Calvert 
City, Kentucky. This paper describes the second-generation 
PCFBC concept and its critical technology components. 


25122 (DOE/METC/C—95/7188) Performance analysis of 
co-firing waste materials in an advanced pressurized fluidized- 
bed combustor. Bonk, D.L. (USDOE Morgantown Energy 
Technology Center, WV (United States)); McDaniel, H.M.; DeLallo, 
M.R. Jr.; Zaharchuk, R. USDOE Morgantown Energy Technology 
Center, WV (United States). [1995]. 13p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-9504119-2: AWMA 
international speciality conference on thermal treatment and waste- 
to-energy technologies for solid waste management, Washington, 
DC (United States), 18-21 Apr 1995). Order Number DE95014563. 
Source: OSTI; NTIS; GPO Dep. 

The co-firing of waste materials with coal in utility scale power 
plants has emerged as an effective approach to produce energy 
and manage municipal wastes. Leading this approach is the atmo- 
spheric fluidized-bed combustor (AFBC). It has demonstrated its 
commercial acceptance in the utility market as a reliable source of 
power by burning a variety of waste and alternative fuels. The 
application of pressurized fiuidized-bed combustor (PFBC) technol- 
ogy, although relatively new, can provide significant enhancements 
to the efficient production of electricity while maintaining the waste 
management benefits of AFBC. A study was undertaken to investi- 
gate the technical and economical feasibility of co-firing a PFBC 
with coal and municipal and industrial wastes. Focus was placed on 
the production of electricity and the efficient disposal of wastes for 
application in central power station and distributed locations. Issues 
concerning waste material preparation and feed, PFBC operation, 
plant emissions, and regulations are addressed. The results and 
conclusions developed are generally applicable to current and ad- 
vanced PFBC design concepts. Wastes considered for co-firing 
include municipal solid waste (MSW), sewage sludge, and industrial 
de-inking sludge. Conceptual designs of two power plants rated at 
250 MWe and 150 MWe were developed. Heat and material bal- 
ances were completed for each plant along with environmental 
issues. With the PFBC's operation at high temperature and pres- 
sure, efforts were centered on defining feeding systems capable of 
operating at these conditions. Air emissions and solid wastes were 
characterized to assess the environmental performance comparing 
them to state and Federal regulations. This paper describes the re- 
sults of this investigation, presents conclusions on the key issues, 
and provides recommendations for further evaluation. 


25123 (DOE/PC/79796-T43) Enhancing the use of coals by 
gas reburning-sorbent injection. Quarterly report No. 30, Jan- 
uary 1—March 31, 1995. Energy and Environmental Research 
Corp., Irvine, CA (United States). 16 May 1995. 15p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE95017326. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NO, and sulfur (SOx), on two coal fired utility 
boilers in Illinois. The specific objectives are to demonstrate reduc- 
tions of 60 percent in NO, and 50 percent in SO, emissions, by a 
combination of two developed technologies, gas reburning (GR) 
and sorbent injection (SI). With GR, about 80-85 percent of the 
coal fuel is fired in the primary combustion zone. The balance of 
the fuel is added downstream as natural gas to create a slightly 
fuel rich environment in which NO, is converted to No. The com- 
bustion process is completed by overfire air addition. SO, 
emissions are reduced by injecting dry sorbents (usually calcium 
based) into the upper furnace. The sorbents trap SO, as solid sul- 
fates that are collected in the particulate control device. This 
project is conducted in three phases at each site: (1) Design and 
Permitting, (2) Construction and Startup, and (3) Operation, Data 
Collection, Reporting and Disposition. Technology transfer to indus- 
try is accomplished through the formation of an industry panel. 
Phase | of the project commenced on June 5, 1987. Phases I, Il 
and Ill for the Illinois Power Project have been completed; Phases 
| and Il for the CWLP project have been completed; Phase Ill is in 


progress. All site activities have been completed with the exception 
of restoration at CWLP. 


25124 (DOE/PC/90286-T3) Combustion fume structure and 
dynamics. Semiannual report, February 16, 1993-August 15, 
1993. Flagan, R.C. California Inst. of Tech., Pasadena, CA (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90286. Order Number 
DE95017337. Source: OSTI; NTIS; GPO Dep. 

During pulverized coal combustion, a fume of submicron particles 
is formed from the mineral matter in the parent coal. Studies of the 
variation in chemical composition with particle size have revealed 
that much of the submicron fume is formed from voiatilized coal 
ash. The formation and evolution of the ash fume is governed by 
homogeneous nucleation, condensation, and coagulation. Vapors 
of refractory species nucleate relatively early in the combustion 
process. Coagulation of those fine particles results in a size distri- 
bution that is approximately log normal. More volatile species 
remain in the gas phase until after the nucleation has taken place. 
Condensation on the surfaces of both the fume and the larger 
residual ash particles results in the enrichment of the fine particles 
with volatile, and frequently toxic trace species. The resultant con- 
centration of heavy metals in the size interval between 0.1 and 1 
um may allow disproportionate amounts of these species to escape 
collection, even by the best of gas cleaning systems. A comprehen- 
sive theoretical treatment of the aerosol dynamics of pyrogenous 
fumes requires a number of extensions of the classical descrip- 
tions. Rigorous descriptions of the coagulation of dense, spherical 
particles are available, but fume particles are rarely spherical. The 
materials involved tend to be refractory, so high temperatures are 
required to achieve complete coalescence. Flame temperatures 
may be hot enough to melt some materials, so coalescence is not 
always achieved. Even with systems that can melt the particles in 
the primary reaction zone, coagulation during the cooling or quench 
process can form agglomerates. To predict the dynamics of the 
fumes produced when coalescence is rate limiting, the structure 
and dynamics of the resulting aggregates must be understood. 


25125 (DOE/PC/90286-T10) Combustion fume structure 
and dynamics. Semiannual report, August 16, 1993—February 
15, 1994. Flagan, R.C. California Inst. of Tech., Pasadena, CA 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90286. Order Num- 
ber DE95017338. Source: OSTI; NTIS; GPO Dep. 

During pulverized coal combustion, a fume of submicron parti- 
cles is formed from the mineral matter in the parent coal. Studies 
of the variation in chemical composition with particle size have re- 
vealed that much of the submicron fume is formed from volatilized 
coal ash. The formation and evolution of the ash fume is governed 
by homogeneous nucleation, condensation, and coagulation. 
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Vapors of refractory species nucleate relatively early in the com- 
bustion process. Coagulation of those fine particles results in a 
size distribution that is approximately log normal. More volatile 
species remain in the gas phase until after the nucleation has 
taken place. Condensation on the surfaces of both the fume and 
the larger residual ash particles results in the enrichment of the 
fine particles with volatile, A comprehensive theoretical treatment of 
the aerosol dynamics of pyrogenous fumes requires a number of 
extensions of the classical descriptions. Rigorous descriptions of 
the coagulation of dense, spherical particles are available, but 
fume particles are rarely spherical. The materials involved tend to 
be refractory, so high temperatures are required to achieve com- 
plete coalescence. Flame temperatures may be hot enough to melt 
some materials, so coalescence is not always achieved. Even with 
systems that can melt the particles in the primary reaction zone, 
coagulation during the cooling or quench process can form ag- 
glomerates. To predict the dynamics of the fumes produced when 
coalescence is rate limiting, the structure and dynamics of the re- 
sulting aggregates must be understood. 


25126 (DOE/PC/80286-T11) Combustion fume structure 
and dynamics. Semiannual report, February 16, 1994—-August 
15, 1994. Flagan, R.C. California Inst. of Tech., Pasadena, CA 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90286. Order Num- 
ber DE95017339. Source: OSTI; NTIS; GPO Dep. 

During pulverized coal combustion, a fume of submicron parti- 
cles is formed from the mineral matter in the parent coal. Studies 
of the variation in chemical composition with particle size have re- 
vealed that much of the submicron fume is formed from volatilized 
coal ash. The formation and evolution of the ash fume is governed 
by homogeneous nucleation, condensation, and coagulation. 
Vapors of refractory species nucleate relatively early in the com- 
bustion process. Coagulation of those fine particles results in a 
size distribution that is approximately log normal. More volatile 
species remain in the gas phase until after the nucleation has 
taken place. Condensation on the surfaces of both the fume and 
the larger residual ash particles results in the enrichment of the 
fine particles with volatile, and frequently toxic trace species. The 
resultant concentration of heavy metals in the size interval between 
0.1 and 1 um may allow disproportionate amounts of these species 
to escape collection, even by the best of gas cleaning systems. 
This project comprises theoretical and experimental investigations 
of the dynamics of aggregate aerosols produced as pyrogenous 
fumes. For the proposes of modeling the dynamics of these com- 
plex structures, the particles have been characterized and modeled 
as having fractal structure. The objective of this study is to develop 
and validate a model describing the formation and evolution of fine 
particles from minerals volatilized during coal combustion, with 
special emphasis on particle structure and its influence on the dy- 
namics of the combustion aerosol. Experimental and theoretical 
investigations of the individual processes involved in the aerosol 
evolution, i.e., sintering and aggregation are studied independently 
using model systems. Theoretical investigations have paralleled the 
experimental studies to help to interpret the experimental results 
and as a step toward the develop of quantitative predictive models. 


25127 (DOE/PC/90286—-T12) Combustion fume structure 
and dynamics. Final report. Flagan, R.C. California inst. of Tech., 
Pasadena, CA (United States). 29 Jun 1995. 104p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90286. Order Number DE95017711. Source: OSTI; NTIS; 
GPO Dep. 

An investigation of the fundamental physical processes that gov- 
ern the structures of fume particles that are produced from the 
vapor phase in a wide range of high temperature systems has been 
conducted. The key objective of this study has been to develop 
models of the evolution of fine particles of refractory materials that 
are produced from the vapor phase, with particular emphasis on 
those processes that govern the evolution of ash fumes produced 
from volatilized mineral matter during coal combustion. To accom- 
plish this goal, the study has included investigations of a number of 
fundamental aspects of pyrogenous fumes: Structural characteriza- 
tion of agglomerate particles in terms of fractal structure 
parameters; the relationship between the structures of agglomerate 





particles and the aerodynamic drag forces they experience; 
coagulation kinetics of fractal-like particles; sintering of aerosol ag- 
glomerates past the early stage of neck formation and incorporating 
the simultaneous influences of several transport mechanisms. 


25128 (DOE/PC/90547-T18) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler. Progress report 
No. 18, January 1—March 31, 1995. Energy and Environmental 
Research Corp., irvine, CA (United States). 16 May 1995. 15p. 
Sponsored by USDOE, Washington, DC (United States);Gas Re- 
search Inst., Chicago, IL (United States);Colorado Interstate Gas 
Co., Colorado Springs, CO (United States);Electric Power 
Research Inst., Palo Alto, CA (United States). DOE Contract FC22- 
91PC90547. Order Number DE95017329. Source: OSTI; NTIS; 
GPO Dep. 

The primary objective of this project is to evaluate the use of 
Gas Reburning and Low NO, Burners (GR-LNB) for NO, emission 
control from a wall fired boiler. It is anticipated that, if the demon- 
stration is successful, the GR-LNB technology could become 
commercialized during the 1990’s and will be capable of (1) 
achieving significant reduction in the emissions of nitrogen oxides 
and sulfur dioxide (another acid rain precursor) from existing facili- 
ties to minimize environmental impacts such as transboundary and 
interstate pollution and/or (2) providing for future energy needs in 
an environmentally acceptable manner. Low NO, burners are de- 
signed to delay the mixing of the coal fuel with combustion air to 
minimize the NO, formation. Typically, one may obtain up to 50% 
reduction in NO, emissions through the use of LNB. For LNB ap- 
plications, the technology is developed and a number of LNB 
designs are commercially available. With GR, about 80-85 percent 
of the coal fuel is fired in the main combustion zone. The balance 
of the fuel is added downstream as natural gas to create a slightly 
fuel rich environment in which NO, is converted to No. The com- 
bustion process is completed by over-fire air addition. SO, 
emissions are reduced to the extent that natural gas replaces 
sulfur-containing coal. The level of NO, reduction achievable with 
15-20% natural gas is on the order of 50-60%. Thus the emission 


reduction target of the combination of these two developed tech- 
nologies is about 70%. 


25129 (DOE/PC/91161-T11) A coakfired combustion sys- 
tem for industrial process heating applications. Quarterly 
technical progress report, October 1994-December 1994. 
Vortec Corp., Collegeville, PA (United States). Mar 1995. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91161. Order Number DE95016673. Source: 
OSTI; NTIS; GPO Dep. 

PETC has implemented a number of advanced combustion re- 
search projects that will lead to the establishment of a broad, 
commercially acceptable engineering data base for the advance- 
ment of coal as the fuel of choice for boilers, furnaces, and 
process heaters. Vortec Corporation's Phase Ill development con- 
tract DE-AC22-91PC91161 for a “Coal-Fired Combustion System 
for Industrial Process Heating Applications” is a project funded un- 
der the DOE/PETC advanced combustion program. This advanced 
combustion system research program is for the development of in- 
novative coal-fired process heaters which can be used for high 
temperature melting, smelting and waste vitrification processes. 
The process heater systems to be developed have multiple use 
applications; however, the Phase Ill research effort is being fo- 
cused on the development of a process heater system to be used 
for producing value added vitrified glass products from boiler/ 
incinerator ashes and industrial wastes. The primary objective of 
the Phase Ill project is to develop and integrate all the system 
components, from fuel through total system controls, and then test 
the complete system in order to evaluate its potential marketability. 
During the past quarter, the major effort was concentrated on con- 
ducting the 100 hour demonstration test. The test was successfully 
conducted from September 12th through the 16th. The test pro- 
gram consisted of one test run, with a duration of 100 hours at a 
nominal feed rate of 1000 Ibs/hr. Throughout the test, the CMS 
was fired with coal and a coal by-product (i.e. coal-fired boiler fly- 
ash) as the primary fuels. Natural gas was used as an auxiliary 
fuel as necessary to provide process trim. The feedstock consisted 
of a coal-fired utility boiler flyash and dolomite and produced a 


01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


stable, fully-reacted vitrified product. The fly ash, supplied by PEN- 
ELEC, contained between 6 and 12% by weight of carbon because 
of the low NO, burners on the PENELEC boilers. 


25130 (DOE/PC/91161-T12) A coakfired combustion sys- 
tem for industrial processing heating applications. Quarterly 
technical progress report, January 1995—-March 1995. Vortec 
Corp., Collegeville, PA (United States). Apr 1995. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91161. Order Number DE95017236. Source: OSTI; NTIS; 
GPO Dep. 

PETC has implemented a number of advanced combustion re- 
search projects that will lead to the establishment of a broad, 
commercially acceptable engineering data base for the advance- 
ment of coal as the fuel of choice for boilers, furnaces, and 
process heaters. Vortec Corporation’s Phase Ili development con- 
tract DE-AC22-91PC91161 for a “Coal-Fired Combustion System 
for Industrial Process Heating Applications” is a project funded un- 
der the DOE/PETC advanced combustion program. This advanced 
combustion system research program is for the development of in- 
novative coal-fired process heaters which can be used for high 
temperature melting, smelting and waste vitrification processes. 
The process heater systems to be developed have multiple use ap- 
plications; however, the Phase Ill research effort is being focused 
on the development of a process heater system to be used for pro- 
ducing value added vitrified glass products from boiler/incinerator 
ashes and industrial wastes. The primary objective of the Phase Ill 
project is to develop and integrate all the system components, from 
fuel through total system controls, and then test the complete 
system in order to evaluate its potential marketability. The test pro- 
gram consisted of one test run, with a duration of 100 hours at a 
nominal feed rate of 1000 Ibs/hr. Throughout the test, the CMS was 
fired with coal and a coal by-product (i.e. coal-fired boiler fly ash) 
as the primary fuels. Natural gas was used as an auxiliary fuel as 
necessary to provide process trim. The feedstock consisted of a 
coal-fired utility boiler fly ash and dolomite and produced a stable, 
fully-reacted vitrified product. The fly ash, supplied by PENELEC, 
contained between 6 and 12% by weight of carbon because of the 
low NOx burners on the PENELEC boilers. Therefore, a substantial 
portion of the required thermal input came from the fly ash. 


25131 (DOE/PC/91308-14) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport. Quarterly technical progress report, December 15, 
1994—March 14, 1995. Queiroz, M.; Webb, B.W. Brigham Young 
Univ., Provo, UT (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE95017346. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to make measurements of particle 
size, velocity, number density, temperature, and wall radiant heat 
flux in a parametrically-controlled reactor. During the fourteenth 


quarter progress has been made in the area of particle dispersion 
modeling. 


25132 (DOE/PC/92530-T11) Bed material agglomeration 
during fluidized bed combustion. Technical progress report, 
January 1, 1995—March 31, 1995. Brown, R.C.; Dawson, M.R.; 
Smeenk, J.L. Ames Lab., IA (United States). Apr 1995. 65p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92530. Order Number DE95015958. Source: OSTI; 
NTIS; GPO Dep. 

Experiments performed support the hypothesis that a reducing 
atmosphere during fluidized bed coal combustion contributes to the 
formation of agglomerates. Reducing conditions are imposed by 
controlling the amount of combustion air supplied to the combustor, 
50% of theoretical in these experiments. These localized reducing 
conditions may arise from either poor lateral bed mixing or oxygen- 
starved conditions due to the coal feed locations. Deviations from 
steady-state operating conditions in bed pressure drop may be 
used to detect agglomerate formation. Interpretation of the bed 
pressure drop was made more straightforward by employing a 
moving average difference method. During steady-state operation, 
the difference between the moving point averages should be close 
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to zero, within +0.03 inches of water. Instability within the combus- 
tor, experienced once agglomerates begin to form, can be 
recognized as larger deviations from zero, on the magnitude of 
+0.15 inches of water. 


25133 (DOE/PC/92548-T10) Suppression of fine ash for- 
mation in pulverized coal flames. Quarterly technical progress 
report No. 10, January 1, 1995—March 31, 1995. Kramlich, J.C.; 
Chenevert, B.; Park, J. Washington Univ., Seattle, WA (United 
States). Dept. of Mechanical Engineering. 1 Jun 1995. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92548. Order Number DE95017225. Source: OSTI; 
NTIS; GPO Dep. 

The production of ash particles from coal combustion limits it’s 
use as a fuel. On mechanism by which small ash particles are 
formed is the generation of submicron aerosols through a vaporiza- 
tion/condensation mechanism. Previous work has shown that coal 
cleaning can lead to increased emissions of aerosols. This re- 
search will investigate the means or aerosol formation in coals and 
the effects that various methods of coal cleaning have on aerosol 
production, and whether or not cleaning can be performed in a 
manner that will not lend itself to aerosol formation. 


25134 (DOE/PC/93210-5) Radiation-turbulence interactions 
in pulverized-coal flames. Technical report for quarter Vi, De- 
cember 15, 1994—March 30, 1995. Menguec, M.P.; McDonough, 
J.M. Kentucky Univ., Lexington, KY (United States). Dept. of Me- 
chanical Engineering. [1995]. 23p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract FG22-93PC93210. 
Order Number DE95017336. Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to discuss the nature of the un- 
steady interactions between buoyant turbulence and radiation 
feedback to the center of flames. An unfiltered additive turbulent 
decomposition (ATD) is carried out in a manner similar to that origi- 
nally developed by McDonough and co-workers for studying 
Burgers’ equation. The new approach is philosophically similar to 
LES; namely, treat the large and small scales separately. However, 
the technique requires no formal filtering or averaging for the large- 
scale equations. and the corresponding subgrid-scale models are 
obtained as local spectral approximations of the original governing 
equations. In the present work, only the small-scale part of the gov- 
erning equations has been solved, and the large-scale parameters 
are to be obtained directly from either a global computer program 
or from corresponding experimental results. Preliminarily calculated 
results show that the radiation in the flame markedly influences the 
flow in the center of flame, and even periodic radiation fluctuations 
can lead to chaotic behavior of the flow. The extent to which the 
flow fluctuates not only depends on fluctuation of radiative proper- 
ties, but also on the profile of the mean absorption coefficient. 


25135 (DOE/PC/93221-T6) Combustion of pulverized coal 
in vortex structures. Quarterly progress report No. 6, January 
1, 1995—March 31, 1995. Gollahalli, S.R. Oklahoma Univ., Nor- 
man, OK (United States). School of Aerospace and Mechanical 
Engineering. Mar 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93221. Order Num- 
ber DE95015909. Source: OSTI; NTIS; GPO Dep. 

This sixth quarterly report describes the activities and accom- 
plishments of the research team at the University of Oklahoma, 
Norman, Oklahoma, related to the project entitled “Combustion of 
Pulverized Coal in Vortex Structures” during the period January 1, 
1995 to March 31, 1995. The work performed in this quarter con- 
sisted of the following four tasks: (1) design and fabrication of a 
computer-driven traversing mechanism for traversing LDV transmit- 
ter and receiving optics, (2) color schlieren photography, (3) 
presenting a report in the panel-review meeting in Pittsburgh, (4) 
installation of additional safety devices in response to the letter of 
Dr. Sean Plasynski, and (5) streamwise velocity measurement in 
the isothermal heterogeneous shear layer with nonreacting parti- 
cles using LDV. In the next quarter, we plan to continue this work 
with heated shear layers in which particles undergo pyrolysis. Flow 
visualization and mean velocity field measurement instrumentation 
will continue as the major experimental techniques. 
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25136 (DOE/PC/94210-T2) Pressure fluctuations as a diag- 
nostic tool for fluidized beds. [Quarterly] technical progress 
report, January 1, 1995—March 31, 1995. Brown, R.C.; Brue, E. 
lowa State Univ. of Science and Technology, Ames, IA (United 
States). 10 Apr 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-94PC94210. Order Number 
DE95015912. Source: OSTI; NTIS; GPO Dep. 

A series of preliminary experiments were conducted at the lowa 
State University power plant circulating fluidized bed boiler (CFB). 
Pressure fluctuation measurements were recorded from a pressure 
transducer located immediately above the primary air distributor at 
the base of the CFB boiler under normal operating conditions. The 
purpose of these initial experiments was to examine the general 
pressure fluctuation structure of the fluidized bed boiler in order to 
assess what further signal processing techniques may be neces- 
sary for valid pressure fluctuation analysis and analytical 
characterization. These initial results show that the CFB boiler 
pressure fluctuations obtained are highly periodic. Due to the domi- 
nance of this periodic component (and its subsequent harmonics), 
the Bode plots of these pressure fluctuation signals are difficult to 
interpret. While an overall system roll-off is apparent, neither the 
overall system order nor the system time constants can be ade- 
quately estimated from this initial data. Further data recorded from 
other locations in the CFB boiler should provide a more complete 
explanation of the nature of boiler pressure fluctuations. This initial 
experimentation suggests that a better description of pressure 
fluctuations could be attained using signal filtering techniques. Nu- 
merous experiments were also completed using the 2.0 inch 
diameter cold-model CFB, completing the first stage of a compre- 
hensive set of similitude experiments. This bed was pressurized, 
and fluidized with 0.15 and 0.2 mm steel shot. A variety of operat- 
ing conditions were selected such that similitude parameters could 
be matched in a 4.0 inch diameter CFB model exactly twice the 
scale of this small CFB. Currently, the final similitude tests in the 
small CFB with 0.1 mm steel shot are being performed. 


25137 (DOE/PC/94211-T3) Co-firing high sulfur coal with 
refuse derived fuels. Progress report No. 3, [Aprit-June 1995]. 
Pan, Wei-Ping; Riley, J.T.; Lloyd, W.G. Western Kentucky Univ., 
Bowling Green, KY (United States). Center for Coal Science. 31 
May 1995. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94211. Order Number 
DE95017330. Source: OSTI; NTIS; GPO Dep. 

The Thermogravimetric Analyzer-Fourier Transform Infrared 
Spectrometer-Mass Spectrometer (TG-FTIR-MS) system was used 
to identify molecular chlorine, along with HCl, CO, COz, H20, and 
various hydrocarbons in the gaseous products of the combustion of 
PVC resin in air. This is a significant finding that will lead us to ex- 
amine this combustion step further to look for the formation of 
chlorinated organic compounds. The combination of TG-FTIR and 
TG-MS offers complementary techniques for the detection and 
identification of combustion products from coals PVC, cellulose, 
shredded newspaper, and various blends of these materials. The 
pilot atmospheric fluidized bed combustor (AFBC) at Western Ken- 
tucky University has been tested. The main purpose of these 
preliminary AFBC runs were to determine the compatibility of coal 
and pelletized wood in blends and to explore the effects of flue/air 
ratio, Our objective is to conduct AFBC burns with 90 percent sul- 
fur capture and more then 96% combustion efficiency. 


25138 (DOE/PC/94218-3) Kinetics and mechanisms of 
NO,: Char reduction. Quarterly technical progress report, 31 
January 1995-30 April 1995. Suuberg, E.M.; Lilly, W.D.; Aarna, |. 
Brown Univ., Providence, RI (United States). Div. of Engineering. 
[1995]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94218. Order Number 
DE95016264. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the mechanism of reduction of 
both NO and N2O by carbons. It was recognized some years ago 
that NO formed during fluidized bed coal combustion can be 
heterogeneously reduced in-situ by the carbonaceous solid inter- 
mediates of combustion. This has been recently supplemented by 
the knowledge that heterogeneous reaction with carbon can also 
play an important role in reducing emissions of No, but that the 
NO-carbon reactions might also contribute to formation of No. The 





precise role of carbon in Np reduction and formation has yet to be 
established. Interest in the No and No2O-char reactions has been 
significant in connection with both combustor modeling, as well as 
in design of post-combustion NO, control strategies. In our studies, 
a DuPont thermogravimetric analyzer (TGA) is used for the char 
reactivity studies. The temperature and mass are recorded as 
function of time, using a Macintosh computer and software for si- 
multaneous apparatus control and data acquisition. Specific surface 
areas of char samples were determined by the No BET method at 
77 K. A standard flow-type adsorption device (Quantasorb) was 
used for the measurements. Prior to surface area analysis, all sam- 
ples were outgassed in a flow of nitrogen at 573 K for 3 hours. The 
carbonaceous solids used were resin char, graphite, coconut char 
and a Wyodak coal char. As was noted in the last report, carbons 
derived from different original materials show quite similar behav- 
iors, in terms of the trends, but there are significant differences in 
actual reaction rates. It was shown that the spread of the reaction 
rate data from different studies, when expressed on a mass of car- 
bon reactant- or surface area-basis, was almost the same. 


25139 (DOE/PC/94223-T2) Advanced combustor design 
concepts to control NO, and air toxics. Quarterly report. Per- 
shing, D.W. (Utah Univ., Salt Lake City, UT (United States). Coll. 
of Engineering); Lighty, J.; Veranth, J.; Sarofim, A.; Goel, S. Utah 
Univ., Salt Lake City, UT (United States). Coll. of Engineering. 28 
Apr 1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94223. Order Number 
DE95015956. Source: OSTI; NTIS; GPO Dep. 

The University of Utah, Massachusetts Institute of Technology 
(MIT), Reaction Engineering International (REI) and ABB/ 
Combustion Engineering have joined together in this research pro- 
posal to develop fundamental understanding regarding the impact 
of fuel and combustion changes on ignition stability and flame 
characteristics because these critically affect: NO, emissions, car- 
bon burnout, and emissions of air toxics; existing laboratory and 
bench scale facilities are being used to generate critical missing 
data which will be used to improve the NO, and carbon burnout 
submodels in comprehensive combustion simulation tools currently 
being used by industrial boiler manufacturers. To ensure effective 
and timely transfer of This technology, a major manufacturer (ABB) 
and a combustion model supplier (REI) have been included as part 
of the team from the early conception of the proposal. ABB/ 
Combustion Engineering is providing needed fundamental data on 
the extent of volatile evolution from commercial coals as well as 
background information on current design needs in industrial prac- 
tice. MIT is responsible for the development of an improved char 
nitrogen oxidation model which will ultimately be incorporated into 
an enhanced NO* submodel. Reaction Engineering International is 
providing the lead engineering staff for the experimental studies 
and an overall industrial focus for the work based on their use of 
the combustion simulation tools for a wide variety of industries. The 
University of Utah is conducting bench scale experimentation to (1) 
investigate alternative methods for enhancing flame stability to re- 
duce NO, emissions and (2) characterize air toxic emissions under 
ultralow NO, conditions. Accomplishments for this quarter are pre- 
sented to the solid sampling system and char nitrogen modeling 


25140 (DOE/PC/94254-T1) Computational modeling and 
experimental studies on NO, reduction under pulverized coal 
combustion conditions. Progress report, February 1, 1995— 
March 31, 1995. Kumpaty, S.K.; Subramaniam, K. Rust Coll., Holly 
Springs, MS (United States). [1995]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-95PC94254. 
Order Number DE95017332. Source: OSTI; NTIS; GPO Dep. 

This is the first quarterly report of this three-year program which 
began on February 1, 1995. This program involves computer 
simulation studies to aid in planning and conducting a series of ex- 
periments that will extend our knowledge of reburning process. The 
objective of this work is to find nitric oxide reduction effectiveness 
for various reburning fuels and identify both homogeneous and het- 
erogeneous reaction mechanisms characterizing NO reduction. To 
begin with, computer simulation studies have been undertaken. 
The updated version of CHEMKIN Ii (1994) package has been ac- 
quired from Sandia National Laboratories and put to use for the 
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preliminary runs involving reburning of nitric oxide with methane. 
This report presents results from these computations. 


25141 (TKK-V—B99, pp. 143-155) Aerosol dynamics at high 
temperatures. Jokiniemi, J. (VTT Energy, Espoo (Finland). Aerosol 
Technology Group); Pyykoenen, J.; Lehtinen, K.; Lyyraenen, J. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1994. (CONF-9408244—: Col- 
loquium on process simulation, Espoo (Finland), 3-4 Aug 1994). In 
Colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 

Small particles from the size of a few molecules to about 20 um 
in diameter, suspended in gas, are called aerosol particles. These 
particles, which can be liquid or solid, follow the fluid flow very 
closely. Systems such as smoke, dust, fog, fly ash and soot are 
composed of these particles and are referred to as aerosols. The 
particle size distribution of aerosols may change due to new parti- 
cle formation, particle growth by condensation and coagulation or 
agglomeration, deposition on external surfaces and due to chemi- 
cal reactions. Chemical reactions can take place in the gas/vapour 
phase and between the gas/vapour and the particle phase. Aerosol 
dynamics can be simulated numerically to give aerosol particle size 
distribution and chemical composition. Also, deposition can be pre- 
dicted. The simulation of aerosol dynamics has importance e.g. in 
combustion processes, nuclear safety analysis and aerosol synthe- 
sis of materials. This presentation concentrates on the work done 
in the simulation of combustion processes. In addition, recent ef- 
forts in coupling aerosol dynamics with CFD are briefly discussed. 
(author) 


25142 (TKK-V—B104, pp. 17-35) Fuel chemistry tor compu- 
tational fluid dynamics. Brink, A. (Aabo Akademi, Turku 


(Finland). Combustion Chemistry Research Group); Kilpinen, P.; 
Hupa, M.; Kjaeldman, L.; Jaeaeskelaeinen, K. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy. 1995. (CONF-9506228—: 2. colloquium on pro- 


cess simulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd 
colloquium on process simulation. Computational fiuid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
302p. Order Number DE95796407. Source: OSTI; NTIS. 

A new computationally efficient reaction mechanism for the oxi- 
dation of methane adequate for both lean and rich conditions is 
described. The mechanism involves the components CH,4, COs, 
CO,O02. H2O, and Hop, i.e. all major species involved in the oxida- 
tion of methane. In this mechanism it is assumed that CH, is 
immediately oxidised to CO, Hp and H20, where the ratio between 
Hz and H-0 is given from the final equilibrium. CO is then oxidised 
to COz in a kinetically controlled step. The new mechanism is com- 
pared to other simplified mechanisms, and comparisons to results 
obtained using a comprehensive scheme are made. The restric- 
tions of simplified mechanisms are discussed, and especially the 
coupling to turbulence-chemistry interaction models is stressed. 
Finally, the applicability of the new mechanism and a reduced four- 
step mechanism to computational fluid dynamics (CFD) analysis is 
evaluated using a pulverised coal fired single burner as test case. 
The effects of including a more complete description of the chem- 
istry are discussed. (author) 


25143 (TKK-V-B104, pp. 39-63) A multi domain method for 
the simulation of pulverized coal fired multiburner furnaces. 
Jacobson, T. (VTT Energy, Espoo (Finland)). Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy. 1995. (CONF-9506228—: 2. colloquium on pro- 
cess simulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd 
colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
302p. Order Number DE95796407. Source: OSTI; NTIS. 

In the furnace simulations the modeling of the near burner region 
has a very significant role. This is especially in large multiburner 
furnaces where the chemical reactions important to combustion 
and formation of emissions take place in relatively small region. 
The modeling of the near burner region is essentially improved by 
refining the grid locally but only by a moderate increase in the 
number of grid size and computational time. The local refinement 
is achieved by using so called Multi Domain Technique (MDT) 
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where the calculation region is divided to maindomain and several 
subdomains. MDT allows the use of different physical submodels 
and solution parameters in each domain. The subdomains can also 
be calculated fully parallel. For calculation of radiative heat transfer 
the Discrete Transfer method has also been implemented to MDT. 
MDT has been tested for a gaseous and pulverized coal combus- 
tion in tangentially fired 600 MW furnace. In MDT simulations the 
furnace was divided to four burner zones and one maindomain. In 
the first multi domain case the grid was exactly same as in refer- 
ence calculation done in single domain. In the second case 
approximately four times denser grid in each four near burner 
zones was used. A more detailed analysis of the results has yet 
been made only for gaseous combustion while the result from the 
simulation with particles is shown to demonstrate the capabilities of 
the technique. In all cases the convergence behavior of MDT was 
very satisfactory. (author) 
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25144 (DOE/EIA-0121(95/1Q)) Quarterly coal report, 
January—March 1995. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 24 Aug 1995. 152p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95017135. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Quarterly Coal Report (QCR) provides comprehensive infor- 
mation about US coal production, distribution, exports, imports, 
receipts, prices, consumption, and stocks to a wide audience, in- 
cluding Congress, Federal and State agencies, the coal industry, 
and the general public. Coke production, consumption, distribution, 
imports, and exports data are also provided. The data presented in 
the QCR are collected and published by the Energy Information 
Administration (EIA) to fulfill data collection and dissemination re- 
sponsibilities as specified in the Federal Energy Administration Act 
of 1974 (Public Law 93-275), as amended. This report presents 
detailed quarterly data for January through March 1995 and aggre- 
gated quarterly historical data for 1987 through the fourth quarter 
of 1994. Appendix A displays, from 1987 on, detailed quarterly his- 
torical coal imports data, as specified in Section 202 of the Energy 
Policy and Conservation Amendments Act of 1985 (Public Law 99- 


58). Appendix B gives selected quarterly tables converted to metric 
tons. 


25145 (DOE/PC/94152—-T2) Appalachian Clean Coal Tech- 
nology Consortium. Technical progress report, January 1, 
1995—March 31, 1995. Feeley, T.J. Ill. Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (United States). 26 Jun 1995. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-94PC94152. Order Number DE95017227. Source: 
OSTI; NTIS; GPO Dep. 

The Appalachian Clean Coal Technology Consortium (ACCTC) 
has been established to help U.S. Coal producers, particularly 
those in the Appalachian region, increase the production of lower- 
sulfur coal. The cooperative research conducted as part of the 
consoriiim activities will help utilities meet the emissions standards 
established by the 1990 Clean Air Act Amendments, enhance the 
competitiveness of U.S. coals in the world market, create jobs in 
economically-depressed coal producing regions, and reduce U.S. 
dependence on foreign energy supplies. The consortium has three 
charter members, including Virginia Polytechnic Institute and State 
University, West Virginia University, and the University of Kentucky. 
The Consortium also includes industry affiliate members that form 
an Advisory Committee. Affiliate members currently include 
AMVEST Minerals; Arch Minerals Corp.; A.T. Massey Coal Co.; 
Carpco, Inc.; CONSOL Inc.; Cyprus Amax Coal Co.; Pittston Coal 
Management Co.; and Roberts & Schaefer Company. First year re- 
search has focused on fine coal dewatering and modeling. 
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25146 (DOE/BC/14471-19, pp. 9-108) Regional stratigraphic 
framework of the Lisburne Group of ANWR. Watts, K.F. (Univ. of 
Alaska, Fairbanks, AK (United States)); Carlson, R.C.; Harris, A.G. 
Alaska Univ., Fairbanks, AK (United States). May 1995. In Results 
and synthesis of integrated geologic studies of the carboniferous 
Lisburne Group of Northeastern Alaska. Final report. 433p. Order 
Number DE95000123. Source: OSTI; NTIS; GPO Dep. 

The Carboniferous Lisburne Group, a major carbonate platform 
succession, is widely exposed in the Brooks Range and forms an 
extensive hydrocarbon target in the subsurface of the North Slope 
of Alaska. Gradationally beneath carbonates of the Lisburne 
Group, terrigenous sediments of the Mississippian Endicott Group 
(conglomerate and sandstone of the Kekiktuk Formation overlain 
by the Kayak Shale) were derived from local and northern 
(Ellesmerian) source areas. Locally, at the Endicott-Lisburne transi- 
tion, sandy limestones of the Itkilyariak Formation record another 
phase of siliciclastic influx that lies above and/or is a lateral equiva- 
lent of the Kayak Shale and Lisburne Group in areas adjacent to 
paleotopographic highs. This siliciclastic to carbonate transition 
represents a major transgressive succession that onlaps northward 
over the sub-Mississippian unconformity, a regional angular uncon- 
formity and sequence boundary in northern Alaska. The age and 
nature of onlap depend upon the paleotopography of the underly- 
ing sub-Mississippian rocks and regional passive margin 
subsidence. The Lisburne Group is a thick succession of carbonate 
rocks subdivided into the Alapah Limestone and overlying Wahoo 
Limestone, both having informal members. 


25147 (DOE/BC/14471-19, pp. 109-110) Conodont bios- 
tratigraphy and biofacies of the Lisburne Group. Harris, A.G.; 
Krumhardt, A.P.; Watts, K.F. Alaska Univ., Fairbanks, AK (United 
States). May 1995. In Results and synthesis of integrated geologic 
studies of the carboniferous Lisburne Group of Northeastern 
Alaska. Final report. 433p. Order Number DE95000123. Source: 
OSTI; NTIS; GPO Dep. 

Conodont data from the Lisburne Group are presented in three 
parts. Part 1 summarizes the thesis work of Andrea P. Krumhardt 
on the conodont biostratigraphy and biofacies of the Wahoo Lime- 
stone in the eastern Sadlerochit Mountains. This is virtually the 
same report as Krumhardt and others. A more detailed report on 
the Wahoo Limestone is in the final stages of preparation as a US 
Geological Survey Professional Paper. The major results of this 
study include the precise determination of the Mississippian- 
Pennsylvanian boundary within the lower member of the Wahoo 
Limestone and establishment of a conodont biostratigraphy for the 
Pennsylvanian part of the Wahoo that is applicable to northern 
Alaska. Conodont biofacies are related to depositional environ- 
ments and compared with carbonate microfacies analyses; both 
indicate high-energy, chiefly normal-marine conditions in the north- 
ern part ANWR. Part 2 describes the conodont zonation used for 
the middie Carboniferous in northern Alaska and the criteria used 
for assigning ages. A series of chronostratigraphic diagrams illus- 
trates age variations and correlation of the Lisburne Group in 
ANWR, at two localities in the central Brooks Range, and in wells 
in the National Petroleum Reserve in Alaska. Part 3 includes a 
map showing conodont color alteration indices. Variations in the 
thermal history of different parts of ANWR are related to the tecton- 
ics of the northeastern Brooks Range. 


25148 (DOE/BC/14471-19, pp. 141-151) Diagenesis of the 
Lisburne Group, northeastern Brooks Range, Alaska. Carison, 
R.C. (and others); Goldstein, R.H.; Enos, P. Alaska Univ., Fair- 
banks, AK (United States). May 1995. In Results and synthesis of 
integrated geologic studies of the carboniferous Lisburne Group of 
Northeastern Alaska. Final report. 433p. Order Number 
DE95000123. Source: OSTI; NTIS; GPO Dep. 

Petrographic cathodoluminescence studies of the cement stratig- 
raphy of the Lisburne Group yield insights on its diagenetic history. 





Crosscutting relationships between features of subaerial exposure 
and calcite cements show that early generations of nonferroan, 
nonluminescent and multibanded-iuminescent calcites are syn- 
chronous with or postdated by subaerial exposure surfaces within 
the Lisburne. Surfaces of subaerial exposure occur at 18 horizons 
within the Lisburne and are distinguished by features as laminated 
crusts, rhizoliths, autoclastic breccia, fissure fills, mud cracks, and 
erosional surfaces. Crosscutting relationships also occur between 
calcite cements and clasts in karst breccias and conglomerates 
that formed along the sub-Permian unconformity at the top of the 
Lisburne. The sub-Permian unconformity postdates later genera- 
tions of calcite cement. These cements formed in the following 
sequence: nonferroan to low-ferroan, dully luminescent calcite; fer- 
roan, very-dully luminescent calcite; and second generation of 
nonferroan, multibanded calcite. The crosscutting relationships not 
only constrain the timing of cement precipitation, but also suggest 
that the cements probably were precipitated from meteoric ground- 
waters introduced during subaerial exposure of the Lisburne 
platform. Late cements in the Lisburne postdate the Permian 
Echooka Formation. These cements are low-ferroan, moderately- 
bright to dully luminescent calcite, followed by a second generation 
of ferroan, very-dully luminescent calcite. Features of compaction 
and pressure solution are coincident with the precipitation of the 
late ferroan calcite and further constrain its timing to deep burial of 
the Lisburne. The youngest phase of calcite cement precipitated in 
the Lisburne Group is nonferroan, very-dully luminescent calcite. It 
commonly fills tectonically-induced shear fractures, indicating 
precipitation after the onset of Cretaceous (and/or Cenozoic) tec- 
tonism in the northeastern Brooks Range 


25149 (DOE/BC/14471-19, pp. 200-235) Preliminary micro- 
facies analysis and cyclicity of the Wahoo Limestone, 
Lisburne Field, North Slope, Alaska. Morgan, S.K.; Watts, K.F 
Alaska Univ., Fairbanks, AK (United States). May 1995. In Results 
and synthesis of integrated geologic studies of the carboniferous 
Lisburne Group of Northeastern Alaska. Final report. 433p. Order 
Number DE95000123. Source: OSTI; NTIS; GPO Dep. 

A well from the Lisburne field near Prudhoe Bay was examined 
in core, thin section, and on well logs for comparison with Wahoo 
Limestone in the Arctic National Wildlife Refuge (ANWR). Carbon- 
ate cycles (parasequences) are well developed in both areas but 
the greater abundance of terrigenous sediment and associated car- 
bonate facies indicate that the study well is located in a more 
landward position on the Wahoo carbonate ramp, closer to a 
source of terrigenous sediment. This report presents the prelimi- 
nary results of microfacies analyses that have been conducted on 
424 of a total 1,115 thin sections from the study well. The strati- 
graphic nomenclature extended from ANWR (the type locality of 
the Wahoo Limestone) is different that the terminology previously 
used for the subsurface Lisburne Group near Prudhoe Bay. We 
distinguish informal lower and upper members within the Mississip- 
pian to Pennsylvanian Wahoo Limestone which overlies the 
Mississippian Alapah Limestone. Our upper Alapah corresponds to 
the middie Alapah of previous workers. Our lower Wahoo Lime- 
stone member corresponds to the upper Alapah of previous 
workers. Our upper Wahoo Limestone member corresponds to the 
previous Wahoo Limestone and is the major hydrocarbon reservoir 
at the Lisburne field, which is characterized by well-developed car- 
bonate cycles (parasequences) 


25150 (DOE/BC/14471-19, pp. 237-291) Instruction manual 
for the Wahoo computerized database. Lasota, D.; Watts, K. 
Alaska Univ., Fairbanks, AK (United States). May 1995. In Results 
and synthesis of integrated geologic studies of the carboniferous 
Lisburne Group of Northeastern Alaska. Final report. 433p. Order 
Number DE95000123. Source: OSTI; NTIS; GPO Dep. 

As part of our research on the Lisburne Group, we have devel- 
oped a powerful relational computerized database to accommodate 
the huge amounts of data generated by our multi-disciplinary re- 
search project. The Wahoo database has data files on petrographic 
data, conodont analyses, locality and sample data, well logs and 
diagenetic (cement) studies. Chapter 5 is essentially an instruction 
manual that summarizes some of the unique attributes and operat- 
ing procedures of the Wahoo database. The main purpose of a 
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database is to allow users to manipulate their data and produce re- 
ports and graphs for presentation. We present a variety of data 
tables in appendices at the end of this report, each encapsulating 
a small part of the data contained in the Wahoo database. All the 
data are sorted and listed by map index number and stratigraphic 
position (depth). The Locality data table (Appendix A) lists of the 
Stratigraphic sections examined in our study. It gives names of 
study areas, stratigraphic units studied, locality information, and re- 
searchers. Most localities are keyed to a geologic map that shows 
the distribution of the Lisburne Group and location of our sections 
in ANWR. Petrographic reports (Appendix B) are detailed sum- 
maries of data the composition and texture of the Lisburne Group 
carbonates. The relative abundance of different carbonate grains 
(allochems) and carbonate texture are listed using symbols that 
portray data in a format similar to stratigraphic columns. This 
enables researchers to recognize trends in the evolution of the Lis- 
burne carbonate platform and to check their paleoenvironmental 
interpretations in a stratigraphic context. Some of the figures in 
Chapter 1 were made using the Wahoo database 


25151 (DOE/BC/14471—19, pp. 293-329) Summary and inter- 
pretive synthesis. Alaska Univ., Fairbanks, AK (United States). 
May 1995. In Results and synthesis of integrated geologic studies 
of the carboniferous Lisburne Group of Northeastem Alaska. Final 
report. 433p. Order Number DE95000123. Source: OSTI; NTIS; 
GPO Dep 

This chapter summarizes the major advances made through our 
integrated geological studies of the Lisburne Group in northern 
Alaska. The depositional history of the Lisburne Group is discussed 
in a framework of depositional sequence stratigraphy. Although 
individual parasequences (small-scale carbonate cycles) of the Wa- 
hoo Limestone cannot be correlated with certainty, parasequence 
sets can be interpreted as different systems tracts within the 
large-scale depositional sequences, providing insights on the pale- 
oenvironments, paleogeography and platform geometry. Conodont 
biostratigraphy precisely established the position of the 
Mississippian-Pennsylvanian boundary within an important refer- 
ence section, where established foraminiferal biostratigraphy is 
inconsistent with respect to conodont-based time-rock boundaries. 
However, existing Carboniferous conodont zonations are not read- 
ily applicable because most zonal indicators are absent, so a local 
zonation scheme was developed. Diagenetic studies of the Lis- 
burne Group recognized nineteen subaerial exposure surfaces and 
developed a cement stratigraphy that includes: early cements as- 
sociated with subaerial exposure surfaces in the Lisburne Group; 
cements associated with the sub-Permian unconformity; and later 
burial cements. Subaerial exposure surfaces in the Alapah Lime- 
stone are easily explained, being associated with peritidal 
environments at the boundaries of Sequence A. The Lisburne ex- 
posed in ANWR is generally tightly cemented and supermature, 
but could still be a good reservoir target in the adjacent subsurface 
of ANWR given the appropriate diagenetic, deformational and ther- 
mal history. Our ongoing research on the Lisburne Group will 
hopefully provide additional insights in future publications. 


25152 (DOE/BC/14802—1) Improved recovery from Gulf of 
Mexico reservoirs. Quarterly status report, February 14, 1995— 
March 30, 1995. Schenewerk, P. Louisiana State Univ., Baton 
Rouge, LA (United States). Dept. of Petroleum Engineering. [1995]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-95BC14802. Order Number DE95017376. Source: 
OSTI; NTIS; GPO Dep. 

The Gulf of Mexico Basin offers the greatest near-term potential 
for reducing the future decline in domestic oil and gas production. 
The Basin is less mature than productive on-shore areas, large un- 
explored areas remain, and there is great potential for reducing 
bypassed oil in known fields. Much of the remaining oil in the off- 
shore is trapped in formations that are extremely complex due to 
intrusions of salt domes. Significant innovations have been made in 
seismic processing and reservoir simulation. In addition, significant 
advances have been made in deviated and horizontal drilling tech- 
nologies. Effective application of these technologies along with 
improved integrated resource management methods offer opportu- 
nities to significantly increase Gulf of Mexico production, delay 
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platform abandonments, and preserve access to a substantial re- 
maining oil target for both exploratory drilling and advanced 
recovery processes. On February 18, 1992, Louisiana State Uni- 
versity (the Prime Contractor) with two technical subcontractors, 
BDM, Inc. and ICF, Inc., began a research program to estimate the 
potential oil and gas reserve additions that could result from the 
application of advanced secondary and enhanced oil recovery tech- 
nologies and the exploitation of undeveloped and attic oil zones in 
the Gulf of Mexico oil fields that are related to piercement salt 
domes. This project is a one year continuation of this research and 
will continue work in reservoir description, extraction processes, 
and technology transfer. Detailed data will be collected for two pre- 
viously studied reservoirs: a South Marsh Island reservoir operated 
by Taylor Energy and a South Pelto reservoir operated by Mobil. 


25153 (DOE/BC/14802—2) Improved recovery from Gulf of 
Mexico reservoirs. Schenewerk, P. Louisiana State Univ., Baton 
Rouge, LA (United States). Dept. of Petroleum Engineering. 30 Jul 
1995. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-95BC14802. Order Number DE95017377. 
Source: OST!; NTIS; GPO Dep. 

The Gulf of Mexico Basin offers the greatest near-term potential 
for reducing the future decline in domestic oil and gas production. 
The Basin is less mature than productive on-shore areas, large un- 
explored areas remain, and there is great potential for reducing 
bypassed oil in known fields. Much of the remaining oil in the off- 
shore is trapped in formations that are extremely complex due to 
intrusions Of salt domes. Recently, however, significant innovations 
have been made in seismic processing and reservoir simulation. In 
addition, significant advances have been made in deviated and 
horizontal drilling technologies. Effective application of these tech- 
nologies along with improved integrated resource management 
methods offer opportunities to significantly increase Gulf of Mexico 
production, delay plattorm abandonments, and preserve access to 
a substantial remaining oil target for both exploratory drilling and 
advanced recovery processes. On February 18, 1992, Louisiana 
State University (the Prime Contractor) with two technical subcon- 
tractors, BDNL Inc. and ICF, Inc., began a research program to 
estimate the potential oil and gas reserve additions that could re- 
sult from the application of advanced secondary and enhanced oil 
recovery technologies and the exploitation of undeveloped and attic 
oil zones in the Gulf of Mexico oil fields that are related to pierce- 
ment salt dornes. This project is a one year continuation of this 
research and will continue work in reservoir description, extraction 
processes, and technology transfer. Detailed data will be collected 
for two previously studied reservoirs: a South Marsh Island reser- 
voir operated by Taylor Energy and a South Pelto reservoir 
operated by Mobil. This data will include reprocessed 2-D seismic 
data, newly acquired 3-D data, fluid data, fluid samples, pressure 
data, well test data, well logs, and core data/samples. Geologic 
data is being compiled; extraction research has not begun. 


25154 (DOE/BC/14831—-16) Assist in the recovery of by- 
passed oil from reservoirs in the Gulf of Mexico. Quarterly 
report, April 1, 1995—June 31, 1995. Schenewerk, P.A. Louisiana 
State Univ., Baton Rouge, LA (United States). Dept. of Petroleum 
Engineering. 30 Jul 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92BC 14831. Order Num- 
ber DE95017583. Source: OSTI; NTIS; GPO Dep. 

Objective is to assist the recovery of remaining noncontacted oil 
from known reservoirs/abandoned offshore wells on the Outer Con- 
tinental Shelf in the Gulf of Mexico. Progress continues for 
reducing the data to fit a simplified model and redescribing the re- 
source to accommodate known production behavior and geologic 
assumptions. Finai reports are currently being prepared. 


25155 (DOE/BC/14875-8) Research program on fractured 
petroleum reservoirs. Second quarterly, April 1June 30, 1995. 
Firoozabadi, A. Reservoir Engineering Research Inst., Palo Alto, 
CA (United States). 31 Jul 1995. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93BC14875. 
Order Number DE95016684. Source: OSTI; NTIS; GPO Dep. 

Very large compositional variation both areally and vertically has 
been observed in some hydrocarbon reservoirs. Several mecha- 
nisms are believed to contribute to such variations: gravitational 
segregation, molecular diffusion, thermal diffusion, and thermal 
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convection. At isothermal conditions only gravitational segregation 
and molecular diffusion contribute to vertical compositional grading. 
The Gibbs segregation concept can properly account for this pro- 
cess. Under nonisothermal conditions, which is often the case, the 
process is thermodynamically irreversible and therefore Gibbs crite- 
ria of equilibrium cannot be invoked. The current literature often 
combines the Gibbs segregation concept and the natural convec- 
tion process to formulate the interaction of convection and gravity 
segregation for multicomponent systems at nonisothermal condi- 
tions. The Dary law is also used without the modification of the 
velocity weighing for multicomponent systems. Such a formulation 
may not describe the process properly. This report formulates com- 
positional variation in hydrocarbon reservoirs at nonisothermal 
condition. Results for the special case of gravity and thermal diffu- 
sion are also presented. 


25156 (DOE/BC/14891-8) Interdisciplinary study of reser- 
voir compartments. Quarterly technical progress report, [April 
1995—June 1995]. Van Kirk, C.W.; Thompson, R.S. Colorado 
School of Mines, Golden, CO (United States). Dept. of Petroleum 
Engineering. 21 Jul 1995. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93BC14891. Order Num- 
ber DE95016224. Source: OSTI; NTIS; GPO Dep. 

This United States Department of Energy (DOE) research project 
was established to document the integrated team approach for 
solving reservoir engineering problems. A field study integrating the 
disciplines of geology, geophysics, and petroleum engineering will 
be the mechanism for documenting the integrated approach. This is 
an area of keen interest to the oil and gas industry. The goal will be 
to provide tools and approaches that can be used to detect reser- 
voir compartments, reach a better reserve estimate, and improve 
profits early in the life of a field. Brief summaries are presented for 
reservoir characterization; documentation of the BVW-BVZ pay dis- 
crimination technique; reservoir simulation; and outcrop analog. 


25157 (DOE/BC/14893-7) Integration of advanced geo- 
science and engineering techniques to quantify interwell 
heterogeneity. Quarterly technical report, January 1—March 31, 
1994. Martin, F.D.; Buckley, J.S.; Weiss, W.W.; Ouenes, A. New 
Mexico Petroleum Recovery Research Center, Socorro, NM 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93BC14893. Order Num- 
ber DE95014903. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to integrate advanced geoscience 
and reservoir engineering concepts, with the goal of quantifying the 
dynamics of fluid-rock and fluid-fluid interactions as they relate to 
reservoir architecture and lithologic characterization. This interdisci- 
plinary effort will integrate geological and geophysical data with 
engineering and petrophysical results through reservoir simulation. 
Technical progress is summarized for the following: geological 
studies; hydrologic and tracer research; and geophysical research. 


25158 (DOE/BC/14893-8) Integration of advanced geo- 
science and engineering techniques to quantify interwell 
heterogeneity. Quarterly technical report, April 1—June 30, 
1995. Martin, F.D.; Buckley, J.S.; Weiss, W.W.; Ouenes, A. New 
Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). New Mexico Petroleum Recovery Research Center. 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93BC14893. (PRRC-—95-28). Order 
Number DE95017102. Source: OSTI; NTIS; GPO Dep. 

Objective is to integrate advanced geoscience and reservoir en- 
gineering concepts to quantify the dynamics of fluid-rock and 
fluid-fluid interactions as related to reservoir architecture and litho- 
logic characterization. During this period, studies were made of the 


permeability, wettability, and porosity of the Sulimar Queen Forma- 
tion. 


25159 (DOE/BC/14894—5) Application of artifical intelli- 
gence to reservoir characterization: An_ interdisciplinary 
approach. Annual report, October 1993—October 1994. Kelkar, 
B.G.; Gamble, R.F.; Kerr, D.R.; Thompson, L.G.; Shenoi, S. Tulsa 
Univ., OK (United States). Jul 1995. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC 14894. 
Order Number DE95000145. Source: OSTI; NTIS; GPO Dep. 





This basis of this research is to apply novel techniques from Arti- 
ficial Intelligence and Expert Systems in capturing, integrating and 
articulating key knowledge from geology, geostatistics, and 
petroleum engineering to develop accurate descriptions of 
petroleum reservoirs. The ultimate goal is to design and implement 
a single powerful expert system for use by small producers and in- 
dependents to efficiently exploit reservoirs. 


25160 (DOE/BC/14894—7) Application of artificial intelli- 
gence to reservoir characterization: An_ interdisciplinary 
approach. [Quarterly report], January 1—March 31, 1995. Kelkar, 
B.G.; Kerr, D.R.; Thompson, L.G.; Shenoi, S. Tulsa Univ., OK 
(United States). [1995]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93BC14894. Order Num- 
ber DE95014902. Source: OSTI; NTIS; GPO Dep. 

This basis search is to apply novel techniques from Artificial In- 
telligence (Al) and Expert Systems in capturing, integrating and 
articulating key knowledge from geology, geostatistics, and 
petroleum engineering to develop accurate descriptions of 
petroleum reservoirs. The ultimate goal is to design and implement 
a single powerful expert system for use by small producers and in- 
dependents to efficiently exploit reservoirs. The overall project plan 
to design the system to create integrated reservoir description be- 
gins by initially developing an Al-based methodology for producing 
large-scale reservoir descriptions generated interactively from geol- 
ogy and well test data. Parallel to this task is a second task that 
develops an Al-based methodology that uses facies-biased infor- 
mation to generate small-scale descriptions of reservoir properties 
such as permeability and porosity. The third task involves consoli- 
dation and integration of the large-scale and small-scale 
methodologies to produce reservoir descriptions honoring all the 
available data. The final task will be technology transfer. With this 
plan, we have carefully allocated and sequenced the activities 
involved in each of the tasks to promote concurrent progress to- 
wards the research objectives. The results of the integration are 
not merely limited to obtaining better characterizations of individual 
reservoirs. They have the potential to significantly impact and ad- 
vance the discipline of reservoir characterization itself. 


25161 (DOE/BC/14894—8) Application of artificial intelli- 
gence to reservoir characterization: An_ interdisciplinary 
approach. [Quarterly report], April 1—Junme 30, 1995. Kerr, D.R.; 
Thompson, L.G.; Shenoi, S. Tulsa Univ., OK (United States). 
[1995]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93BC14894. Order Number 
DE95017101. Source: OSTI; NTIS; GPO Dep. 

Objective is to apply artificial intelligence and expert systems to 
capturing, integrating, and a\ticulating key knowledge from geology, 
geostatistics, and petroleum engineering to develop accurate de- 
scriptions of petroleum reservoirs. Goal is to develop a single 
expert system for use by small producers and independents to effi- 
ciently exploit reservoirs. 


25162 (DOE/BC/14895-7) Geoscience/engineering charac- 
terization of the interwell environment in carbonate reservoirs 
based on outcrop analogs, Permian Basin, West Texas and 
New Mexico. Quarterly technical progress report, April 1, 
1995—June 1, 1995. Lucia, F.J.; Kerans, C. Texas Univ., Austin, 
TX (United States). Bureau of Economic Geology. [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93BC14895. Order Number DE95017375. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate styles of reservoir 
heterogeneity that occur in low permeability pelleted wackestone/ 
packstone facies and mixed carbonate/clastic facies found in Per- 
mian Basin reservoirs by studying similar facies exposed in the 
Guadalupe mountains. Specific objectives for the outcrop study in- 
clude construction of a stratigraphic framework, petrophysical 
quantification of the framework, and testing the outcrop reservoir 
model for effects of reservoir heterogeneity on production perfor- 
mance. Specific objectives for the subsurface study parallel 
objectives for the outcrop study. Technical progress is reported for 
outcrop activities and subsurface activities. 


25163 (DOE/BC/14959-14) Revitalizing a mature oil play: 
Strategies for finding and producing unrecovered oil in Frio 
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Fluvial-Deltaic Reservoirs of South Texas. [Quarterly] technical 
progress report, April 1, 1995—June 30, 1995. Tyler, N.; Levey, 
R.A. Texas Univ., Austin, TX (United States). Bureau of Economic 
Geology. 30 Jun 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-93BC14959. Order Num- 
ber DE95016217. Source: OSTI; NTIS; GPO Dep. 

Advanced reservoir characterization techniques are being ap- 
plied to selected reservoirs in the Frio Fluvial-Deltaic Sandstone 
(Vicksburg Fault Zone) trend of South Texas in order to maximize 
the economic producibility of resources in this mature oil play. 
More than half of the reservoirs in this depositionally complex play 
have already been abandoned, and large volumes of oil may re- 
main unproduced unless advanced characterization techniques are 
applied to define untapped, incompletely drained, and new pool 
reservoirs as suitable targets for near-term recovery methods. This 
project is developing interwell-scale geological facies models and 
assessing engineering attributes of Frio fluvial-deltaic reservoirs in 
selected fields in order to characterize reservoir architecture, flow 
unit boundaries, and the controls that these characteristics exert on 
the location and volume of unrecovered mobile and residual oil. 
The results of these studies will lead directly to the identification of 
specific opportunities to exploit these heterogeneous reservoirs for 
incremental recovery by recompletion and strategic infill drilling. 
Project work during the second quarter of 1995 consisted of (1) 
documentation of Phase Il tasks associated with the delineation of 
untapped and incompletely drained reservoir compartments and 
new pool reservoirs in selected Frio fluvial-deltaic sandstone inter- 
vals in Rincon and Tijerina-Canales-Blucher (T-C-B) fields, as well 
as (2) tasks related to the transfer of the technologies to industry 
that aided in delineation. Text and figures have been prepared to 
support the geological-based compartment architecture and petro- 
physical analysis is being undertaken to provide a volumetric 
assessment of remaining resources and recoverable reserves. 
Petrophysical work during this period has focused on Rincon field 
reservoirs because of the availability of core material for special 
core analysis. 


25164 (DOE/BC/14970-3) Gypsy Field Project in reservoir 
characterization. [Quarterly progress report], January 1—March 
31, 1995. O'Meara, D.J. Jr. Oklahoma Univ., Norman, OK (United 
States). Center for Reservoir Characterization. 18 May 1995. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-94BC14970. Order Number DE95014907. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to use the extensive Gypsy 
Field laboratory and data set as a focus for developing and testing 
reservoir characterization methods that are targeted at improved 
recovery of conventional oil. The Gypsy Field laboratory consists of 
coupled outcrop and subsurface sites which have been character- 
ized to a degree of detail not possible in a production operation. 
Data from these sites entail geological descriptions, core measure- 
ments, well logs, vertical seismic surveys, a 3D seismic survey, 
crosswell seismic surveys, and pressure transient well tests. The 
overall project consists of four interdisciplinary sub-projects which 
are closely interlinked: Modeling depositional environments; sweep 
efficiency; tracer testing; and integrated 3D seismic interpretation. 
The first of these aims at improving out ability to model complex 
depositional environments which trap movable oil. The second is a 
development geophysics project which proposes to improve the 
quality of reservoir geological models through better use of 3D 
seismic data. The third investigates the usefulness of a new nume- 
rial technique for identifying unswept oil through rapid calculation of 
sweep efficiency in large reservoir models. The fourth explores 
what can be learned from tracer tests in complex depositional envi- 
ronments, particularly those which are fluvial dominated. During 
this quarter, the main activities involved the “Tracer Testing” and 
“Sweep Efficiency” Projects”, for which the progress is reported. 


25165 (DOE/BC/14983-6) Recovery of bypassed oil in the 
Dundee Formation using horizontal drains. Quarterly report. 
Wood, J.R. Michigan Technological Univ., Houghton, MI (United 
States). 17 Jul 1995. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-94BC14983. Order Number 
DE95017097. Source: OSTI; NTIS; GPO Dep. 
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The objective of this project is to consider the enhanced recov- 
ery of petroleum from the Dundee Formation using horizontal wells. 
This report contains summaries of the following tasks: project man- 
agement; reservoir characterization; database management; 
drilling; and technology transfer. Some of the highlights are: well 
and log data sets and production data sets for all 30 fields are now 
complete and are stored in the TerraSciences’ database at WMU; 
tops have been picked on all formations in all wells; well location 
and formation tops data sets are also now complete; The Ge- 
oGraphix Exploration System (GES) software package was 
acquired this quarter and installed on a PC in the Subsurface Lab- 
oratory at MTU. 


25166 (DOE/BC/14989-5) Application of integrated reser- 
voir management and reservoir characterization to optimize 
infill drilling. [Quarterly] report, March 13, 1995—June 12, 1995. 
Pande, P.K. Fina Oil and Chemical Co., Midland, TX (United 
States). 12 Jun 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-94BC14989. Order Number 
DE95017374. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to conduct a cost-shared 
geologically targeted infill drilling filed demonstration that will 
enhance the domestic producibility of shallow shelf carbonate reser- 
voirs by demonstration and technology transfer of the advanced 
recovery technologies employed, application of integrated reservoir 
management and reservoir characterization. Progress reports are 
presented for this past quarter for the following tasks: management 
and administration; reservoir characterization and analysis; inte- 
grated reservoir management; and technology transfer. 


25167 (ERDC-—253) The application of the wetting balance 
technique oil reservoir characterisation. Clinch, Simon. Energy 
Research and Development Corp., Canberra, ACT (Australia); 
South Australia Univ., Adelaide, SA (Australia). Apr 1995. 44p. 
Sponsored by Energy Research and Development Corp., Can- 
berra, ACT (Australia). Order Number DE95503577. Source: OST]; 
NTIS (US Sales Only). 

Laboratory measurements of wettability of oil may not accurately 
reflect the wettability of the actual reservoir system. This can cause 
an under or over estimate of hydrocarbon volumes present. Such 
errors can be decreased by measuring the wettability of the crude 
oil, brine solid system directly. The purpose of this research was to 
develop a way of converting the wetting balance method for mea- 
suring the wettability of a crude oil, brine solid system directly. This 
included developing a method of sampling and storing crude oil 
with minimum alteration to wettability characteristics. Tests on 10 
separate crude oils showed that most Australian reservoirs are 
water wet with one oil wet and one intermediate wet. Silica, the pre- 
dominant mineral present, was found to be the most water wetting 
of all minerals. The wettability of the crude oil, brine solid system 
was also found to be dependent upon velocity of the front of hydro- 
carbons produced from the reservoir because the contact angle 
was velocity dependent. The reservoir condition wetting tool may 
be a useful research tool but it is unlikely to be embraced by the 
petroleum industry because of the cost of testing. 7 figs., 7 tabs. 


25168 (ETDE-DE-183) Geophysical characterization of de- 
posits and production geophysics. Programme, lectures, list 
of attendants. Dresen, L. (ed.) (Bochum Univ. (Germany). Inst. 
fuer Geophysik); Fertig, J. (ed.); Rueter, H. (ed.); Budach, W. (ed.). 
Deutsche Wissenschaftliche Gesellschaft fuer Erdoel, Erdgas und 
Kohle e.V., Hamburg (Germany). Fachgruppe Aufsuchung und 
Gewinnung; Bochum Univ. (Germany). Unikontakt - Kontaktstelle 
fuer Informationstransfer Universitaet - Wirtschaft. [1993]. 327p. (In 
German). (CONF-9305418-: 13. Minitrop seminar: Geophysical 
characterization of deposits, and production geophysics, Arnsberg- 
Neheim (Germany), 25-28 May 1993). Order Number 
DE95798906. Source: OSTI; NTIS (US Sales Only). 

The structure and dynamic characteristics of the different types 
of structural traps are to be investigated. This requires a measuring 
set-up specially adapted to the problem to be solved. 3D seismic 
analysis is an optimal method for field development. The analysis 
of the wave picture provides important deposit-related information, 
€.g. porosity data. The wavelet contained in the seismic record can 
be determined by VSP, log, or direct measurements. Analyses of 
the elastic wave field with shear waves and of amplitude variations 
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with offset provide important information on lithological parameters. 
Borehole logs, which have a high vertical resolution but low pene- 
tration depth, are extrapolated horizontally by means of seismic 
techniques. Geostatistical methods help to combine measurement 
data of different origin. The interpretation of seismic data with im- 
proved velocities under the aspects of stratigraphy and sequential 
analysis yields a geological model which enables the transition 
from a time section to a depth section. (orig./HS) 


25169 (ETDE-DE-184) From data acquisition to a deposit 
model. Programme, lectures, attendants. Dresen, L. (ed.) 
(Bochum Univ. (Germany). Inst. fuer Geophysik); Fertig, J. (ed.); 
Jordan, FJ. (ed.); Rueter, H. Deutsche Wissenschaftliche 
Gesellschaft fuer Erdoel, Erdgas und Kohle e.V., Hamburg (Ger- 
many). Fachgruppe Aufsuchung und Gewinnung; Bochum Univ. 
(Germany). Unikontakt - Kontaktstelle fuer Informationstransfer Uni- 
versitaet - Wirtschaft. 1995. 234p. (In German). (CONF-9505268—: 
15. Mintrop seminar: from data acquisition to a deposit model, 
Kassel (Germany), 16-19 May 1995). Order Number DE95798905. 
Source: OSTI; NTIS (US Sales Only). 

The following lectures are contained in the report: Present stan- 
dard in terrestrial acquisition of seismic data; developments in 
marine 3D seismics;quality management systems in data acquisi- 
tion; optimal preprocessing as a basis for optimal data processing; 
2D and 3D imaging processes; status and perspectives in the bal- 
ancing and modelling of tectonic faults; depth conversion of 3D 
seismic data; sampling and scaling problems in deposit exploration; 
stochastic modelling of petroleum deposits. (orig./HS) 


25170 (SAND—95-1482C) Recognition and use of induced 
fractures and other features in core produced by the coring 
process. Lorenz, J.C. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9505256-1: 1. joint symposium of the Canadian Society of 
Petroleum Geologists and the Canadian Well Logging Society, Cal- 
gary (Canada), 28-31 May 1995). Order Number DE95015082. 
Source: OSTI; NTIS; GPO Dep. 

There are several distinctive types of coring-induced fractures 
that can be recognized in core on the basis of morphology, as- 
sisted by certain characteristics such as edge effects and surface 
ornamentation. The shape and orientation of many of these in- 
duced fractures offer information on the in-situ stress conditions 
and the coring process. Petal, petal-centerline, scribe-knife, disc, 
and torque-related fractures may all be caused by coring in vertical 
wells. Saddle fractures, (related to petal fractures) are unique to 
horizontal core, as is the polishing of fracture surfaces during cor- 
ing. other features such as scribe-line rotation, hammer marks, and 
rotary-bit patterns are important in making correct interpretations of 
the in situ stress and reservoir permeability, and in making the 
maximum use of the evidence bearing on reservoir fracture-system 
permeability provided by both induced and natural fractures. 
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Refer also to citation(s) 25152, 25153, 25154, 25156, 25157, 
25159, 25160, 25162, 25163, 25164, 25165, 25166, 25212, 25213, 
25214, 25215, 25216, 25217, 25218, 25219, 25220, 25238 


25171 (DOE/BC/14852-13) Scale-up of miscible flood pro- 
cesses for heterogeneous reservoirs. Quarterly report, April 
1—June 30, 1995. Orr, F.M. Jr. Stanford Univ., CA (United States). 
Dept. of Petroleum Engineering. Jun 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92BC14852. Order Number DE95017087. Source: OSTI; NTIS; 
GPO Dep. 

The current project is a systematic research effort aimed at 
quantifying relationships between process mechanisms that can 
lead to improved recovery from gas injection processes performed 
in heterogeneous Class 1 and Class 2 reservoirs. It will provide a 
rational basis for the design of displacement processes that take 
advantage of crossflow due to capillary, gravity and viscous forces 
to offset partially the adverse effects of heterogeneity. In effect, the 
high permeability zones are used to deliver fluid by crossflow to 
zones that would otherwise be flooded only very slowly. Thus, the 





research effort is divided into five areas: Development of miscibility 
in multicomponent systems; Design estimates for nearly miscible 
displacements; Design of miscible floods for fractured reservoirs; 
Compositional flow visualization experiments; Simulation of near- 
miscible flow in heterogeneous systems The status of the research 
effort in each area is reviewed briefly in the following section. 


25172 (DOE/BC/14862-11) Productivity and injectivity of 
horizontal wells. Quarterly report, April 1, 1995—June 30, 1995. 
Aziz, K.; Hewett, T.A. Stanford Univ., CA (United States). Dept. of 
Petroleum Engineering. [1995]. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93BC14862. 
Order Number DE95016228. Source: OSTI; NTIS; GPO Dep. 

The following activities have been carried out in the last three 
months: Work on developing a three-dimensional Voronoi grid sim- 
ulator is progressing. Extensive testing of the grid generation and 
visualization modules of the simulator is continuing while modifica- 
tions and improvements are being made to these capabilities; The 
recently developed semi-analytical method for calculating critical 
cresting rates is being extended for the case of simultaneous gas 
and water coning toward a horizontal well; The accuracy of avail- 
able correlations and analytical models for breakthrough times of 
horizontal wells is being investigated through simulations of a field 
case; Work on developing methods for coupling between reservoir 
and the werbore through a network modeling approach is progress- 
ing. The current stage of the study involves evaluation of available 
analytical methods; The necessary modifications have been made 
to the rig at the Marathon facility and the high rate two-phase flow 
experiments are about to commence; new correlations for wall fric- 
tion and interfacial friction factors have been developed for the 
stratified flow in horizontal and inclined pipes. After further testing 
this new approach will be used in our mechanistic model; and this 
quarterly report has been entirely devoted to the task fisted in the 
last item above and we only present an abridged version of the 
Masters report of Mr. Liang-Biao Ouyang on which it is based. The 
complete study will be included in the next Annual Report of the 
Project. 


25173 (DOE/BC/14865—2) Support of EOR to independent 
producers in Texas. [Quarterly report], January 30, 1995—April 
30, 1995. Fotouh, K.H. Prairie View A and M Univ., TX (United 
States). [1995]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-94BC14865. Order Number 
DE95014901. Source: OSTI; NTIS; GPO Dep. 

The general objective is to assist independent producers in 
Texas in applying tertiary recovery technology to their oil fields. 
The more specific objectives are: (1) identify production problems, 
and present technology to overcome such problems, (2) train inde- 
pendent producers how to select suitable EOR techniques and 
implement them, (3) conduct seminars and workshops on various 
EDR techniques and their applications, (4) train independent 
producers how to use available software in the fields of EDR oper- 
ations, financing, and workover jobs, (5) establish a technology 
transfer center to lend primarily the independent producers in 
Texas the needed assistance to understand and use the state of 
the art technology data base in their operations. The first advisory 
committee meeting was conducted on April 18th, 1995, at Prairie 
View A&M University (Compaq Computer Corporation Facilities). 
Discussions were focused on the project objectives, and what 
would be the best approach to accomplish our goals, (see attach- 
ment #1). Following several contacts and discussions, it was 
agreed to join hands and efforts to benefit the independent produc- 
ers in Texas. In addition, the Petroleum Industry Alliance (PIA) in 
Midland will help our efforts at Prairie View A&M University in mo- 
bilizing the Permian Basin area producers of a sizable Department 
of Energy initiative suited for their needs. A short course “work- 
shop” for the Texas independent produces Horizontal Drilling 
Technology was designed to assist them in obtaining the financing 
and technology for their projects. The topics covered in this eight- 
hour course at Prairie View A&M University, Graduate Instruction 
Center is given in attachment#2. 


25174 (DOE/BC/14865-3) Support of EOR to independent 
producers in Texas. Quarterly report, April 1995-June 1995. 
Fotouh, K.H. Prairie View A and M Univ., TX (United States). 
[1995]. 200p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG22-94BC14865. 
DE95017373. Source: OSTI; NTIS; GPO Dep. 

Extensive research has been conducted nationwide since the 
early 1970's to increase our domestic oil production via Enhanced 
oil Recovery (EOR) technology. Less effort has been made to as- 
sure that state-of-the-art EOR technology reaches all producers, 
especially independents, so they can understand and use it to their 
benefit. Further, very little effort has been made to make EOR re- 
search results useful to the broadest possible base of prociucers. 
This report presents information on horizontal drilling and oil well 
planning including drilling tools, bottomhole assembly tools, drilling 
equipment, and well compietion. A glossary of applicable terms 
and diagrams are included. 


Order Number 


25175 (DOE/BC/14881-—15) Improving reservoir confor- 
mance using gelled polymer systems. Eleventh quarterly 
report, April 1, 1995—June 30, 1995. Green, D.W.; Willhite, G.P.; 
Buller, C.; McCool, S.; Vossoughi, S.; Michnick, M. Kansas Univ., 
Lawrence, KS (United States). Energy Research Center. 24 Jul 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92BC14881. Order Number DE95017086. 
Source: OSTI; NTIS; GPO Dep. 

The general objectives are to (1) to identify and develop gelled 
polymer systems which have potential to improve reservoir confor- 
mance of fluid displacement processes, (2) to determine the 
performance of these systems in bulk and in porous media, and (3) 
to develop methods to predict the capability of these systems to re- 
cover oil from petroleum reservoirs. This work focuses on three 
types of gel systems — an aqueous polysaccharide (KUSP1) sys- 
tem that gels as a function of pH, the chromium(|Il)-polyacrylamide 
system and the aluminum citrate-polyacrylamide system. Labora- 
tory research is directed at the fundamental understanding of the 
physics and chemistry of the gelation process in bulk form and in 
porous media. This knowledge will be used to develop conceptual 
and mathematical models of the gelation process. Mathematical 
models will then be extended to predict the performance of gelled 
polymer treatments in oil reservoirs. Technical progress is 
described for the following tasks: physical and chemical characteri- 
zation of gel systems; mechanisms of in situ gelation; and 
mathematical modelling of the gel systems. 


25176 (DOE/BC/14882-13) Responsive copolymers for en- 
hanced petroleum recovery. Quarterly progress report, March 
21, 1995—June 22, 1995. McCormick, C.; Hester, R. University. of 
Southern Mississippi, Hattiesburg, MS (United States). Dept. of 
Polymer Science. [1995]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92BC14882. Order Num- 
ber DE95017094. Source: OSTI; NTIS; GPO Dep. 

Advanced polymer systems that possess microstructural features 
that are responsive to temperature, electrolyte concentration, and 
shear conditions are being synthesized which will be superior to 
polymers presently used for mobility control in enhanced oil recov- 
ery. Improved polymer performance is accomplished by controlling 
hydrophobic or ampholytic interactions between individual polymer 
chains in solution. Of special interest to our group have been (1) 
the elucidation of the mechanism of associative thickening and (2) 
the tailoring of thickeners with reversible associations responsive to 
changes in pH, ionic strength, temperature, or shear stress. A poly- 
merization technique, termed “micellar” polymerization utilizes a 
surfactant to solubilize a relatively low mole percent of a hydropho- 
bic monomer in water for copolymerization with a hydrophilic 
monomer. In this report, we examine the role of surfactant-to- 
monomer ratio (SMR) in the reaction medium on microstructure 
utilizing the N-[(1- pyrenylsulfonamido)ethyl] acrylamide (APS) 
monomer as a fluorescent label. Comparison is made with previ- 
ously reported terpolymers of identical AM/AA compositions with 
N-(4-decyl)phenylacrylamide as the hydrophobic monomer. Unlike 
the uncharged copolymer of AMWAPS, however, the AM/AA/APS 
terpolymers of this study do not show intermolecular associative 
thickening, apparently due to insufficient liaisons of hydrophobic 
microdomains even at high concentrations of terpolymer. 


25177 (DOE/BC/14883-12) Surfactant-enhanced alkaline 
flooding for light oil recovery. Quarterly report, April 1, 1995— 
June 30, 1995. Wasan, D.T. Illinois Inst. of Tech., Chicago, IL 
(United States). 1995. 10p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC22-92BC14883. Order Num- 
ber DE95017382. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a very cost- 
effective method for formulating a successful surfactant-enhanced 
alkaline flood by appropriately choosing mixed alkalis which form 
inexpensive buffers to obtain the desired pH (between 8.5 and 
12.0) for ultimate spontaneous emulsification and ultra-low tension. 
In addition, the novel concept of pH gradient design to optimize 
flood water conditions will be tested. 


25178 (DOE/BC/14884—11) Surfactant loss control in chem- 
ical flooding: Spectroscopic and calorimetric study of 
adsorption and precipitation on reservoir minerals. Quarterly 
technical progress report. October 1, 1994—December 31, 1994. 
Somasundaran, P. Columbia Univ., New York, NY (United States). 
1 Mar 1995. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92BC14884. Order Number 
DE95012149. Source: OSTI; NTIS; GPO Dep. 

The aim of this research is to elucidate the mechanisms under- 
ling adsorption and surface precipitation of flooding surfactants on 
reservoir minerals. The adsorption and desorption behaviors of 
tetradecyltrimethyl ammonium chloride (TTAC) and _ pentade- 
cylethoxylated nonylphenol (NP-15) mixtures as reported earlier 
were rather complex and to better understand the interactions in- 
volved fluorescence spectroscopy and ultrafiltration were used 
during this report period to probe the microstructure of the ad- 
sorbed layer and to determine individual surfactant monomer 
concentration respectively. It was observed that pyrene was solubi- 
lized in mixed aggregates (hemimicelles) of a 1:1 TTAC:NP-15 
mixture at the alumina-water interface over a wider concentration 
range than for TTAC alone. It was also observed that the adsorbed 
aggregate of a 1:1 TTAC:NP-15 mixture is as hydrophobic as the 
mixed micelle in solution. This is contrary to what was observed for 
the adsorption of TTAC alone: pyrene was preferentially solubilized 
in the TTAC micelles rather than the adsorbed aggregate. The pref- 
erence of pyrene for the mixed adsorbed aggregates over individual 
aggregates is relevant to the application of surfactant mixtures in 


enhanced oil recovery and solubilization. The adsorption/desorption 
behavior of surfactants is directly related to the monomer concen- 
tration of the surfactant, hence it is important to monitor changes in 
monomer concentration during the adsorption and desorption pro- 


cesses. Ultrafiltration techniques were used to monitor the 
monomer concentration in solution and at the interface to deter- 
mine the partitioning of the surfactants to the solid-liquid interface. 


25179 (DOE/BC/14884—13) Surfactant loss control in chem- 
ical flooding: Spectroscopic and calorimetric study of 
adsorption and precipitation on reservoir minerals. Quarterly 
technical progress report, January 1, 1995—March 31, 1995. 
Somasundaran, P. Columbia Univ., New York, NY (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC22-92BC14884. Order Number 
DE95014909. Source: OSTI; NTIS; GPO Dep. 

Earlier reported results on the adsorption/desorption behaviors of 
single surfactant as well as mixtures of surfactant of tetradecyl 
trimethyl ammonium chloride (TTAC) and pentadecyl ethoxylated 
nony! phenol (NP-15) indicated that the phenomena in mixed sur- 
factant systems are more complex than those in single surfactant 
systems. To better understand the mechanisms involved in adsormp- 
tion and desorption processes of mixed surfactant system, changes 
in the ratios of TTAC:NP-15 mixtures after adsorption both at the 
alumina-water interface and in the bulk are discussed in this report. 
It was found that the initial mixing ratios of TTAC:NP-15 changed 
significantly after adsorption over the concentration ranges studied. 
The adsorption behavior is directly related to these changes of 
mixing ratios. The possible structure of the adsorbed layer is also 
discussed for dfferent mixing ratios. In the low concentration range, 
electrostatic attraction between the cationic surfactant, TTAC, and 
the negatively charged alumina surface is dominant and the ad- 
sorption of TTAC,is higher than that of NP-15. With an increase in 
total surfactant concentration pre-adsorbed TTAC molecules func- 
tion as anchors and induce the adsorption of NP-15. Strong 
synergism between the two surfactants is observed over this con- 
centration range. Adsorbed pentadecylethoxylated nonyl phenol 
(NP-15) provides a steric barrier to further adsorption of tetradecyl 
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trimethyl ammonium chloride (TTAC), and the adsorption of TTAC 
is suppressed. To develop a model that can predict adsorption of 
both components as a function of their activity in the mixed surfac- 
tant system, the monomer concentrations of TTAC and NP-15 in 
mixtures of different ratios were measured using ultrafiltration. In- 
terestingly, the monomer concentrations measured by ultrafiltration 
method were different from the predictions of the regular solution 
theory. 


25180 (DOE/BC/14892-8) Visual display of reservoir 
parameters affecting enhanced oil recovery. Third quarterly re- 
port, [April 1995—June 1995]. Wood, J.R. Michigan Technological 
Univ., Houghton, MI (United States). Jul 1995. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93BC14892. Order Number DE95017096. Source: OSTI; NTIS; 
GPO Dep. 

This project will provide a detailed example, based on a field 
trial, of how to evaluate a field for enhanced oil recovery (EOR) 
operations utilizing data typically available in a filed that has under- 
gone primary development. The approach will utilize readily 
available, affordable computer software and analytical services. 
The GeoGraphix Exploration System (GES) software package was 
acquired this quarter and installed. Well logging, formation tops 
and other data are being loaded into the program. We also ac- 
quired and installed GeoGraphix's well-log evaluation package, 
QLA2. Miocene tops for the entire Pioneer Anticline were loaded 
into the GES system and contour maps and 3D surface visualiza- 
tions were constructed. Fault data have been digitized and will 
soon be loaded into the GeoGraphix mapping module and com- 
bined with formation-top data to produce structure maps which will 
display all fault traces. The versatile program MatLab can be used 
to perform time series analysis and to produce spatial displays of 
data. MatLab now has a 3D volume visualization package. In the 
coming quarter we will test MatLab using Pioneer data set. 


25181 (DOE/BC/14897—8) Anisotropy and spatial variation 
of relative permeability and lithologic character of Tensleep 
Sandstone Reservoirs in the Bighorn and Wind River Basins, 
Wyoming. Dunn, T.L. Wyoming Univ., Laramie, WY (United 
States). Inst. for Energy Research. 20 Jul 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93BC14897. Order Number DE95016222. Source: OSTI; NTIS; 
GPO Dep. 

This multidisciplinary study is designed to provide improvements 
in advanced reservoir characterization techniques. This goal is to 
be accomplished through: An examination of the spatial variation 
and anisotropy of relative permeability in the Tensleep Sandstone 
reservoirs of Wyoming; the placement of that variation and 
anisotropy into paleogeographic, depositional, and diagenetic 
frameworks; the development of pore-system imagery techniques 
for the calculation of relative permeability; and reservoir simulations 
testing the impact of relative permeability anisotropy and spatial 
variation on Tensleep Sandstone reservoir enhanced oil recover. 
Concurrent efforts are aimed at understanding the spatial and dy- 
namic alteration in sandstone reservoirs that is caused by rock-fluid 
interaction during CO2-enhanced oil recovery processes. This work 
focuses on quantifying the relationship of fluid-rock interaction with 
lithologic characterization (in terms of changes in_ relative 
permeability, wettability, and pore structure) and with fluid charac- 
terization (in terms of changes in chemical composition and fluid 
properties.) This work will establish new criteria for the susceptibil- 
ity of Tensleep Sandstone reservoirs to production-induced 
formation alteration that results in change in relative permeability 
and in wellbore scale damage. 


25182 (DOE/BC/14899-19) Modification of reservoir chemi- 
cal and physical factors in steamfloods to increase heavy oil 
recovery. Quarterly report, October 1—-December 31, 1994. Yort- 
sos, Y.C. University of Southern California, Los Angeles, CA 
(United States). Dept. of Chemical Engineering. 6 Dec 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93BC14899. Order Number DE95014912. Source: 
OSTI; NTIS; GPO Dep. 

Thermal methods, and particularly steam injection, are currently 
recognized as the most promising for the efficient recovery of 





heavy oil. Despite significant progress, however, important techni- 
cal issues remain open. Specifically, still inadequate is our 
knowledge of the complex interaction between porous media and 
the various fluids of thermal recovery (steam, water, heavy oil, 
gases, and chemicals). While, the interplay of heat transfer and 
fluid flow with pore- and macro-scale heterogeneity is largely unex- 
plored. The objectives of this contract are to continue previous 
work and to carry out new fundamental studies in the following 
areas of interest to thermal recovery: displacement and flow prop- 
erties of fluids involving phase change (condensation-evaporation) 
in porous media; flow properties of mobility control fluids (such as 
foam); and the effect of reservoir heterogeneity on thermal recov- 
ery. The specific projects are motivated by and address the need 
to improve heavy oil recovery from typical reservoirs as well as 
less conventional fractured reservoirs producing from vertical or 
horizontal wells. This quarterly report covers work accomplished for 
studies in: vapor-liquid flow; recovery processes in heterogeneous 
reservoirs; and chemical additives. 


25183 (DOE/BC/14951-12) Integrated approach towards 
the application of horizontal wells to improve waterflooding 
performance. [Quarterly report], April 1-June 30, 1995. Kelkar, 
B.G.; Liner, C.; Kerr, D. Tulsa Univ., OK (United States). [1995]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-93BC14951. Order Number DE95016556. Source: 
OSTI; NTIS; GPO Dep. 

The overall purpose of the proposed project is to improve sec- 
ondary recovery performance of a marginal oil field through the use 
of a horizontal injection well. The location and direction of the well 
will be selected based on the detailed reservoir description using 
integrated approach. We expect that 2 to 5% of original oil in place 
will be recovered using this method. This should extend the life of 
the reservoir by at least 10 years. In the last three months, we are 
busy implementing the reservoir management plan in the field. Ini- 
tially six wells were targeted for re-completion and stimulation. The 
original plan was to complete the wells by the end of April. Unfortu- 
nately, due to unforeseen inclement weather in Tulsa and the 
surrounding vicinity, the plan had to be postponed. Due to exces- 
sive rains, it was very difficult to move completion rig in the field. 
Finally, we started the implementation plan in May. All the six wells 
— five producing and one injection wells — were first perforated at 
the desired sections based on the flow simulation results. In addi- 
tion, the perforations were acid stimulated. Our initial response from 
all the six wells has been better than anticipated. Using the exist- 
ing pumps, we are unable to pump down the fluid level in any of 
the five wells. Our next task is to re-size the pumps so that we can 
fully benefit from the reservoir management implementation. The 
injection well can also take lot more water than it could take before. 
Therefore, we need to increase our ability to inject more water. We 
have ordered a new injection pump to increase the injection rate. 
The pumping station should be finished by the third week of July. 
After that, we will be able to inject more water in the Self Unit. 


25184 (DOE/BC/14957-9) Improved oil recovery in fluvial 
dominated deltaic reservoirs of Kansas — near-term. Eighth 
quarterly report, April 1, 1995—June 30, 1995. Green, D.W.; Will- 
hite, G.P.; Walton, A.; Schoeling, L.; Reynolds, R.; Michnick, M.; 
Watney, L. Kansas Univ. Center for Research, Inc., Lawrence, KS 
(United States). 15 Jul 1995. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-93BC14957. Order 
Number DE95016219. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to address waterflood problems of 
the type found in Cherokee Group reservoirs in southeastern 
Kansas and in Morrow sandstone reservoirs in southwestern 
Kansas. Two demonstration sites operated by different independent 
oil operators are involved in the project. The Nelson Lease (an ex- 
isting waterflood) is located in Allen County, Kansas in the N.E. 
Savonburg Field and is operated by James E. Russell Petroleum, 
Inc. The Stewart Field (on latter stage of primary production) is 
located in Finney County, Kansas and is operated by North Ameri- 
can Resources Company General topics to be addressed will be 
(1) reservoir management and performance evaluation, (2) 
waterflood optimization, and (3) the demonstration, of recovery pro- 
cesses involving off-the-shelf technologies which can be used to 
enhance waterflood recovery, increase reserves, and reduce the 
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abandonment rate of these reservoir types. The reservoir manage- 
ment portion of the project will involve performance evaluation and 
will include such work as (1) reservoir characterization and the de- 
velopment of a reservoir database, (2) identification of operational 
problems, (3) identification of near wellbore problems, (4) identifica- 
tion of unrecovered mobile oil and estimation of recovery factors, 
and 5) identification of the most efficient and economical recovery 
process. The waterflood optimization portion of the project involves 
only the Nelson Lease. It will be based on the performance evalua- 
tion and will involve (1) design and implementation of a water 
cleanup system for the waterflood, (2) application of well remedial 
work such as polymer gel treatments to improve vertical sweep ef- 
ficiency, and (3) changes in waterflood patterns to increase sweep 
efficiency. Finally, it is planned to implement an improved recovery 
process on both field demonstration sites. 


25185 (DOE/BC/14958-11) Green River Formation Water 
Flood Demonstration Project. Annual report, April 1, 1994— 
March 31, 1995. Lomax, J. Lomax Exploration Co., Denver, CO 
(United States). Sep 1995. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-93BC14958. Order 
Number DE95000182. Source: OSTI; NTIS; GPO Dep. 

The successful water flood of the Green River Formation in the 
Monument Butte unit was analyzed in detail in the last yearly re- 
port. It was shown that primary recovery and the water flood in the 
unit were typical of oil production from an undersaturated oi! reser- 
voir close its bubble point. The reservoir performance of the 
smailer Travis unit was also analyzed. The Monument Butte unit is 
currently producing at around 300 barrels per day of oil. Two of the 
new wells drilled in the unit had zones pressurized by the water 
flood. The third well produced from pressurized as well as from 
zones which were unaffected by the water flood. The water flood 
response of the Travis unit is slow possibly due to problems of 
reservoir continuity. Plans for water flooding the Boundary unit 
were drawn. Core description and Formation Micro Imaging log of 
well 14a-28 provided insight about the important Lower Douglas 
Creek sandstone. It was determined that this sandstone was exten- 
sively fractured and detailed fracture characteristics were obtained 
through comprehensive interpretation of the FMI log. Reservoir 
modeling and simulation studies of all the three units were also 
continued. A larger, more detailed model of the Monument Butte 
unit was built in order to study the performance of the new devel- 
opment wells being drilled. Three alternate models developed to 
explain the performance of the Travis flood revealed that intersect- 
ing hydraulic fractures may have also provided paths for water 
channeling observed in this unit. The reservoir characterization ac- 
tivities identified new reservoirs in the Travis unit. Reservoir 
simulations helped design an injection program in Travis, unit ex- 
pansion plans on the west and north sides of the Monument Butte 
until and to evaluate the infill drilling. The reservoir simulations are 
being used to examine the role of the aquifer underlying the oil 
bearing D2 sandstone in Boundary on water flood strategies and 
injection patterns. 


25186 (DOE/BC/14958-12) Green River formation water 
flood demonstration project, Uinta Basin, Utah. Quarterly tech- 
nical progress report, April 1, 1995—June 30, 1995. Lomax, J.D. 
(Lomax Exploration Co., Denver, CO (United States)); Nielson, 
D.L.; Deo, M.D. Lomax Exploration Co., Denver, CO (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-93BC14958. Order Number 
DE95017089. Source: OSTI; NTIS; GPO Dep. 

The objective of the project was to understand the water flood 
mechanisms underway in Monument Butte unit water flood and ap- 
ply the technology, if possible to the Travis and the Boundary units. 
The purpose of the project was also to transfer the water flood 
technology to nearby units/fields/reservoirs. Technical progress is 
briefly described for the Monument Butte Unit, Travis Unit, and 
Boundary Unit. 


25187 (DOE/BC/14977-5) Improved efficiency of miscible 
COz floods and enhanced prospects for CO. flooding hetero- 
geneous reservoirs. Quarterly technical progress report, April 
1, 1995—June 30, 1995. Grigg, R.B.; Heller, J.P.; Schechter, D.S. 
New Mexico Petroleum Recovery Research Center, Socorro, NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG22-94BC14977. (PRRC—95- 
27). Order Number DE95017091. Source: OSTI; NTIS; GPO Dep. 

The objective of this experimental research is to improve the ef- 
fectiveness of CO2 flooding in heterogeneous reservoirs. Activities 
are being conducted in three closely related areas: (1) exploring 
further the applicability of selective mobility reduction (SMR) in the 
use of foam flooding, (2) exploring the possibility of higher eco- 
nomic viability of floods at slightly reduced COpz injection pressures, 
and (3) taking advantage of gravitational forces during low interfa- 
cial tension (IFT), CO, flooding in tight, vertically fractured 
reservoirs. Progress made this quarter in the following tasks is de- 
scribed: Task 1 COz-foams for selective mobility reduction; task 2 
reduction of the amount of COz required in COz flooding; and Task 
3 low IFT processes and gas injection in fractured reservoirs. 


25188 (DOE/BC/14983-5) Recovery of bypassed oil in the 
Dundee Formation using horizontal drains. Annual report, 
April 1994—June 1995. Wood, J. Michigan Technological Univ., 
Houghton, Mi (United States). Aug 1995. 255p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
94BC14983. Order Number DE95000181. Source: OSTI; NTIS; 
GPO Dep. 

Crystal Field in Montcalm County, MI, was selected as a field 
trial site for this project. Analysis of production data for Crystal 
Field suggests that an additional 200,000 bbls of oil can be pro- 
duced using one strategically located horizontal well. Total addition 
production from the Crystal Field could be as much as 6-8 MMBO 
Application of the technology developed in this project to other 
Dundee fields in the area has the potential to increase Dundee 
production in Michigan by 35%, adding 80-100 MMBO to ultimate 
recovery. This project will demonstrate through a field trial that hor- 
izontal wells can be substantially increase oil production in older 
reservoirs that are at or near their economic limit. To maximize the 
potential of the horizontal well and to ensure that a comprehensive 
evaluation can be made, extensive reservoir characterization will be 
performed. in addition to the proposed field trial at Crystal Field, 29 
additional Dundee fields in a seven-county area have been selected 


for study in the reservoir characterization portion of this project. 


25189 (DOE/BC/14986-5) CO, Huff-n-Puff process in a 
light oil shallow shelf carbonate reservoir. Second quarterly 
technical progress report, [April 1995-June 1995]. Cole, R.; 
Prieditis, J.; Vogt, J.; Wehner, S. Texaco Exploration and Produc- 
tion, Inc., Midland, TX (United States). 11 Jul 1995. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
94BC14986. Order Number DE95017088. Source: OSTI; NTIS; 
GPO Dep. 

The principal objective of the Central Vacuum Unit (CVU) CO, 
Huff-n-Puff (H-n-P) project is to determine the feasibility and practi- 
cality of the technology in a waterflooded shallow shelf carbonate 
environment. The results of parametric simulation of the CO2 H-n- 
P process, coupled with the CVU reservoir characterization 
components will determine if this process is technically and eco- 
nomically feasible for field implementation. The technology transfer 
objective of the project is to disseminate the knowledge gained 
through an innovative pian in support of the Department of En- 
ergy'’s (DOE) objective of increasing domestic oil production and 
deferring the abandonment of shallow shelf carbonate (SSC) reser- 
voirs. Tasks associated with this objective are carried out in what is 
considered a timely effort for near-term goals. Technical progress is 
summarized for; geostatistical realizations; site-specific simula- 
tion;waterflood review; and reservoir characterization. 


25190 (DOE/BC/14988-1) Increased oil production and re- 
serves utilizing secondaryfertiary recovery techniques on 
small reservoirs in the Paradox basin, Utah. Technical 
progress report, January 1, 1995—March 31, 1995. Allison, M.L. 
Utah Univ., Salt Lake City, UT (United States). 30 May 1995. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-95BC14988. Order Number DE95017378. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this project is to enhance domestic 
petroleum production by demonstration and technology transfer of 
an advanced oil recovery technology in the Paradox basin, south- 
eastern Utah. If this project can demonstrate technical and 
economic feasibility, the technique can be applied to approximately 
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100 additional small fields in the Paradox basin alone, and result in 
increased recovery of 150 to 200 million barrels of oil. This project 
is designed to characterize five shallow-shelf carbonate reservoirs 
in the Pennsylvanian Paradox Formation and choose the best can- 
didate for a pilot demonstration project for either a waterflood or 
carbon dioxide-flood project. The field demonstration, monitoring of 
field performance, and associated validation activities will take 
place in the Paradox basin within the Navajo Nation. The results of 
this project will be transferred to industry and other researchers 
through a petroleum extension service, creation of digital 
databases for distribution, technical workshops and seminars, field 
trips, technical presentations at national and regional professional 
meetings, and publication in newsletters and various technical or 
trade journals. 


25191 (DOE/BC/14988-2) Increased oil production and re- 
serves utilizing secondary/tertiary recovery techniques on 
small reservoirs in the Paradox basin, Utah. Technical 
progress report, April 1, 1995-June 30, 1995. Allison, M.L. Utah 
Univ., Salt Lake City, UT (United States). 14 Jul 1995. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-95BC14988. Order Number DE95017379. Source: OSTI; 
NTIS; GPO Dep. 

The primary objective of this project is to enhance domestic 
petroleum production by demonstration and technology transfer of 
an advanced oil recovery technology in the Paradox basin, south- 
eastern Utah. If this project can demonstrate technical and 
economic feasibility, the technique can be applied to approximately 
100 additional small fields in the Paradox basin alone, and result in 
increased recovery of 150 to 200 million barrels of oil. This project 
is designed to characterize five shallow-shelf carbonate reservoirs 
in the Pennsylvanian (Desmoinesian) Paradox Formation and 
choose the best candidate for a pilot demonstration project for ei- 
ther a waterflood or carbon dioxide-flood project. The field 
demonstration, monitoring of field performance, and associated val- 
idation activities will take place in the Paradox basin within the 
Navajo Nation. The results of this project will be transferred to 
industry and other researchers through a petroleum extension ser- 
vice, creation of digital databases for distribution, technical 
workshops and seminars, field trips, technical presentations at na- 
tional and regional professional meetings, and publication in 
newsletters and various technical or trade journals. 


25192 (DOE/BC/14990-3) Application of reservoir charac- 
terization and advanced technology to improve recovery and 
economic in a lower quality shallow shelf carbonate reservoir. 
First quarter 1995. Taylor, A.M. Oxy USA, Inc., Welch, TX (United 
States). 4 May 1995. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-94BC14990. Order Number 
DE95016215. Source: OSTI; NTIS; GPO Dep. 

The focus of the project is to show that the use of advanced 
technology can improve the economics of COz projects in low per- 
meability reservoirs. The approach involves the use of tomography, 
3-D seismic and detailed petrophysical descriptions to enhance 
reservoir characterization. Cyclic CO2 stimulations and model de- 
signed frac treatments will be used to increase and facilitate oil 
recovery to improve project economics. The detailed reservoir 
characterization will be used to create a geological model for use 
in simulation to arrive at an optimum operating plan to be instituted 
during the second budget period. Objectives to be accomplished 
during the third quarter include: (1) Complete petrophysical de- 
scription on cores from observation wells. (2) Apply petrophysical 
data to geologic model. (3) Conduct additional laboratory analysis 
on cores and fluids. (4) Refine 3-D seismic interpretations. (5) 
Complete tomography surveys. (6) Process tomography data. (7) 
Establish relationship between seismic and tomography interpreta- 
tions. (8) Conduct preliminary simulator runs with improved 
geologic model. (9) Evaluate results of cyclic CO, stimulation treat- 
ments. (10) Design frac treatment for linear flood fronts. All of the 
above objectives were worked on during the current quarter and 
the overall project is fairly well on schedule. The area of greatest 
concern time-wise is reservoir simulation. The simulator depends 
on the geologic model, which in turn depends on the petrophysical, 
3-D seismic and tomography interpretations. Hence, the final 





geologic model won't be available until all of the reservoir charac- 
terization work is completed. 


25193 (DOE/BC/14991—4) Design and implementation of a 
CO, flood utilizing advanced reservoir characterization and 
horizontal injection wells in a shallow shelf carbonate ap- 
proaching waterflood depletion. Quarterly report, April 1, 
1995—June 30, 1995. Wier, D.R. Phillips Petroleum Co., Odessa, 
TX (United States). [1995]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-94BC14991. Order 
Number DE95017381. Source: OSTI; NTIS; GPO Dep. 

The first objective is to utilize reservoir characterization and ad- 
vanced technologies to optimize the design of a COz project for 
the South Cowden Unit (SCU) located in Ector County, Texas. The 
SCU is a mature, relatively small, shallow shelf carbonate unit 
nearing waterflood depletion. The second objective is to demon- 
strate the performance and economic viability of the project in the 
field. The work reported here is on the reservoir characterization 
and project design objective. This objective is scheduled to be 
completed in early 1996 at which time work on the field demonstra- 
tion phase is scheduled to begin. 


25194 (DOE/CE/15609-T2) Radical cutting torch. Technical 
progress report, January 1, 1995-May 31, 1995. Robertson, M.C. 
MCR Enterprises, Alvarado, TX (United States). 30 Jun 1995. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-94CE15609. Order Number DE95016662. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the design of a pyrotechnic cutter for use 
in downhole operations in the petroleum industry. The redesign 
and pressure tests of nozzle seals are specifically addressed. 


25195 (DOE/MC/25105—-95/C0483) Slim-hole Measurement 
While Drilling (MWD) system for underbalanced drilling. Harri- 
son, W.H.; Harrison, J.D.; Rubin, L.A. Geosciences Electronics 
Corp., Westlake Village, CA (United States). [1995]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-88MC25105 ; AC21-94MC31196. (CONF-950494-33: Natu- 
ral gas research, development and demonstration contractors 
review meeting, Baton Rouge, LA (United States), 4-6 Apr 1995). 
Order Number DE95016177. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to make commercially available, 
wireless Measurement-while-drilling tools to reliably operate in air, 
air-mist, air-foam, and other unbalanced drilling environments dur- 
ing oil and gas directional drilling operations in conjunction with 
down-hole motors or other assemblies. Progress is described. 


25196 (DOE/MC/31198-95/C0473) DOE/GRI development 
and testing of a downhole pump for jet-assist drilling. FlowDril 
Corp., Kent, WA (United States). [1995]. 11p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC21-94MC31198. (CONF-950494-37: Natural gas research, de- 
velopment and demonstration contractors review meeting, Baton 
Rouge, LA (United States), 4-6 Apr 1995). Order Number 
DE95014023. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to accelerate development and 
commercialization of a high pressure downhole pump (DHP™) to 
be used for ultra-high pressure, jet-assisted drilling. The purpose of 
jet-assisted drilling is to increase the rate of penetration (ROP) in 
the drilling of deeper gas and oil wells where the rocks become 
harder and more difficult to drill. As a means to accomplishing this 
objective, a second generation commercial prototype of a DHP is 
to be designed, fabricated, tested in the laboratory, and eventually 
tested in the field. The design of the DOE commercial prototype 
DHP is current in progress. The layout of the complete DHP is ex- 
pected to be completed by mid-April. Fabrication and laboratory 
experimentation is expected to be completed in September. Pend- 
ing successful completion of the laboratory testing phase, the DOE 
commercial DHP should be ready for testing in the field by the end 
of the calendar year. 


25197 (DOE/MT/91006—-T2-Vol.8) An evaluation of known 
remaining oil resources in the state of Wyoming: Project on 
advanced oil recovery and the states. Volume 9. Interstate Oil 
and Gas Compact Commission, Oklahoma City, OK (United 
States). Nov 1993. 110p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG22-91MT91006. Order Number 
DE95017208. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
IOGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Wyoming. Individual reports for seven other oil pro- 
ducing states and a national report have been separately published 
by the IOGCC. Several major technical insights for state and Fed- 
eral policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to Wyoming's 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 
results, Wyoming oil production could be maximized. The resulting 
increase and improvement in production rates, employment, opera- 
tor profits, state and Federal tax revenues, energy security will 
benefit both the state of Wyoming and the nation as a whole. 


0204 Processing 
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25198 (ANL/ES/CP-85783) Development of a three-phase 
reacting flow computer model for analysis of petroleum crack- 
ing. Chang, S.L.; Lottes, S.A.; Petrick, M. Argonne National Lab., 
IL (United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9506222—1: MACPAC 95: Mid-America Chinese Professional 
annual convention, Itasca, IL (United States), 23-25 Jun 1995). Or- 
der Number DE95013748. Source: OSTI; NTIS; GPO Dep. 

A general computational fluid dynamics computer code (ICRK- 
FLO) has been developed for the simulation of the multi-phase 
reacting flow in a petroleum fluid catalytic cracker riser. ICRKFLO 
has several unique features. A new integral reaction submodel 
couples calculations of hydrodynamics and cracking kinetics by 
making the calculations more efficient in achieving stable conver- 
gence while still preserving the major physical effects of reaction 
processes. A new coke transport submodel handles the process of 
coke formation in gas phase reactions and the subsequent deposi- 
tion on the surface of adjacent particles. The code was validated 
by comparing with experimental results of a pilot scale fluid cracker 
unit. The code can predict the flow characteristics of gas, liquid, 
and particulate solid phases, vaporization of the oil droplets, and 
subsequent cracking of the oil in a riser reactor, which may lead to 
a better understanding of the internal processes of the riser and 
the impact of riser geometry and operating parameters on the riser 
performance. 


25199 (UCRL-JC—120327) Comparison of cracking kinetics 
for Kern River 650°F* residuum and Midway Sunset crude oil. 
Reynolds, J. Lawrence Livermore National Lab., CA (United 
States). May 1995. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950801-6: 
210. national meeting of the American Chemical Society, Chicago, 
IL (United States), 20-25 Aug 1995). Order Number DE95016066. 
Source: OSTI; NTIS; GPO Dep. 

Kern River 650°F* residuum and Midway Sunset crude oil were 
examined by micropyrolysis at several constant-heating rates to 
determine pyrolysis cracking kinetics. Determined by the discrete 
distribution method, both feeds exhibited principal activation ener- 
gies of 50 kcal/mol and frequency factors ~ 10'° sec—'. Energy 
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distributions were similar ranging from 45 to 57 kcal/mol. Deter- 
mined by the shift-in-Tmax method, Eapprox, Aapprox for Kern River 
650°F* and Midway Sunset were 48 kcal/mol, 1.3 X 10'* sec—1, 
and 46 kcal/mol, 4.6 X 10'' sec—', respectively. These results are 
similar, but not identical to other kinetic parameters for heavy oils 
from type Il source rocks. 


0205 Products and By-Products 


Refer also to citation(s) 25211 


25200 (DOE/BC/14809-7) Conversion of high carbon refin- 
ery by-products: Mechanical completion and start-up new 
transport reactor system. Third quarterly technical progress 
report, April-June 1995. Kellogg (M.W.) Co., Houston, TX (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-93BC14809. Order Number 
DE95017093. Source: OSTI; NTIS; GPO Dep. 

The objective of the study is to demonstrate that a partial oxida- 
tion system, which utilizes a transport reactor, is a viable means of 
converting refinery wastes, by-products, and other low-value mate- 
rials into valuable products. The primary product would be a high 
quality fuel gas, which could also be used as a source of hydrogen. 
The concept involves subjecting the hydrocarbon feed material to 
pyrolysis and steam gasification in a circulating bed of solids. Car- 
bon residue formed during pyrolysis, as well as metals in the feed, 
are captured by the circulating solids, which are returned to the 
bottom of the transport reactor. Air or oxygen is introduced in this 
lower zone and sufficient carbon is burned, sub-stoichiometrically, 
to provide the necessary heat for the endothermic pyrolysis and 
gasification reactions. The hot solids and gases leaving this zone 
pass upward to contact the feed material and continue the partial 
oxidation process. To date, the project has gone through essen- 
tially three phases of testing, with the third phase still in progress. 
Initial testing was.done in a bench-scale reactor unit (BRU), a 
dense phase fluidized bed semi-batch reactor. These tests were of 
a scoping nature, to identify system parameters for subsequent 
tests. The second phase consisted of tests in the Transport Reac- 
tor Test Unit (TRTU), a continuous flow pilot plant transport system 
which can be run either in the pyrolysis mode, or combustion 
mode, or as a fully integrated partial oxidation system. However, 
owing to severe operational problems, integrated operation with a 
highly coking feed could not be achieved, and only a limited num- 
ber of pyrolysis/gasification runs were completed. As a result, 
Kellogg decided to build a new transport pilot plant facility specifi- 
cally designed for handling heavy hydrocarbon feeds 


25201 (DOE/PC/94064-T1) Synthesis of oxygenate prod- 
ucts for high volume fuels applications. Quarterly technical 
progress report, November 1, 1994—January 31, 1995. Amoco 
Chemical Co., Naperville, IL (United States). 8 Mar 1995. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-94PC94064. Order Number DE95014330. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project is to develop high yield syntheses of 
oxygenate products that are liquid at room temperature using as 
starting materials dimethy ether (DME) or methanol. The identified 
products include: Dimethyl Carbonate (DMC), 1,1-Dimethoxyethane 
(DMOE), Cz* Alcohols/Ethers (C2AE). The technical strategy is 
outlined below: (A) Synthesis of DMC via oxidative carbonylation 
of DME instead of methanol. Since this synthesis would not co- 
produce water as a byproduct, there is a potential for very high 
DME conversions in contrast to the low (ca 20%) conversions ob- 
tained in conventional plants. Technical emphasis will be placed on 
development of a supported copper catalyst with a capability for 
cleavage of DME into its chemisorbed organic moieties. (B) Syn- 
thesis of 1,1-dimethoxymethane (DMOE) from acetylene/CO/H> 
process streams obtained from commercial methane oxidative py- 
rolysis processes. In the overall processing scheme the syngas 
would be converted to DME. The wet acetylene stream would be 
partially condensed to retain an equivalent of water and then con- 
densed with DME to produce EMOE. (C) Direct conversion of DME 
or DME/methanol to ethanol/propanol or their methyl ethers. Under 
the influence of functionalized alcohol condensation catalysts de- 
veloped exclusively at Amoco it should be possible to achieve 
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direct conversion of dimethyl ether (or methanol) to ethanol/ 
propanol and/or the methyl ethers of these alcohols. Although this 
reaction is not currently known, a combination of key catalyst com- 
ponents from identified systems should result in a DME conversion 
catalyst to Co+ oxygenates. (D) Reaction of DME or acetylene with 
synthesis gas (CO/H2) or methanol. A variety of catalysts will be 
tested for conversion of acetylene/CO/H2 or acetylene/methanol to 
propylene and conversion of DME/CO/H2 or DME/methanol to di- 
menthyoxymethane (DMM) and/or other oxygenates. 


0206 Health and Safety 
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25202 (CONF-9309209-) Proceedings of the 1993 Inter- 
American Petroleum and Gas Conference. East-West Center, 
Honolulu, HI (United States). Program on Resources: Energy and 
Minerals. [1993]. 459p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-83P010091. From 2. Inter- 
american petroleum and gas conference; Dallas, TX (United 
States); 27 Sep 1993. Order Number DE95014708. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The 1993 InterAmerican Petroleum and Gas Conference (IPGC) 
took place September 27-28, 1993, in Dallas Texas. The EPGC 
was sponsored by the US Department of Energy, organized by the 
East-West Center and hosted by the Institute for the Study of Earth 
and Man at Southern Methodist University. The IPGC brought to- 
gether senior oil industry and government representatives from the 
United States and Latin America to discuss energy security and 
more efficient resource utilization through improved cooperation 
and integration of upstream and downstream activities in the 
United States and Latin America with an emphasis on technology 
investments and complementary trade strategies. Special attention 
was given to the growing opportunities for private and foreign in- 
vestment, trade and joint commercial ventures between US and 
Latin American companies. The papers included in these proceed- 
ings include most of the presentations offered at the conference 
that addressed a number of key issues including financial chal- 
lenges of the hydrocarbon sector, regional and national outlook on 
the world oil market, upstream and downstream outlook, role of 
natural gas, and environment and infrastructure requirements. Se- 
lected papers have been processed separately for inclusion in the 
Energy Science and Technology database. 


25203 (CONF-9505274—1) The cost of transportation’s oil 
dependence. Greene, D.L. Oak Ridge National Lab., TN (United 
States). May 1995. 11p. Sponsored by Department of Transporta- 
tion, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 3. international conference on social costs 
of energy conversion and transportation in the U.S. and Europe for 
a sustainable development; Landenburg (Germany); 27-30 May 
1995. Order Number DE95016350. Source: OSTI; NTIS; GPO Dep. 

Transportation is critical to the world’s oil dependence problem 
because of the large share of world oil it consumes and because 
of its intense dependence on oil. This paper will focus on the eco- 
nomic costs of transportation’s oil dependence. 


25204 (DOE/EIA-0109(95/07)) Petroleum supply monthly, 
July 1995 with data for May 1995. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Oil and 
Gas. 27 Jul 1995. 149p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95015934. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of four 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other publications are the 
Weekly Petroleum Status Report (WPSR), the Winter Fuels Report, 
and the Petroleum Supply Annual (PSA). Data presented in the 
PSM describe the supply and disposition of petroleum products in 





the United States and major US geographic regions. The data se- 
ries describe production, imports and exports, inter-Petroleum 
Administration for Defense (PAD) District movements, and invento- 
ries by the primary suppliers of petroleum products in the United 
States (50 States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in primary supply. Included 
are: petroleum refiners, motor gasoline blenders, operators of natu- 
ral gas processing plants and fractionators, inter-PAD transporters, 
importers, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections: Summary Statistics and Detailed Statistics. 


25205 (DOE/EIA—0109(95/08)) Petroleum supply monthly, 
August 1995 with data for June 1995. USDOE Energy Informa- 
tion Administration, Washington, DC (United States). Office of Oil 
and Gas Statistics. 25 Aug 1995. 163p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95017076. 
Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in the PSM describe the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Defense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50, States and the District of 
Columbia). The reporting universe includes those petroleum sec- 
tors in primary supply. Included are: petroleum refiners, motor 
gasoline blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inven- 
tory holders of petroleum products and crude oil. When 
aggregated, the data reported by these sectors approximately rep- 
resent the consumption of petroleum products in the United States. 
Data presented in the PSM are divided into two sections: Sum- 
mary Statistics and Detailed Statistics. 


25206 (DOE/EIA-0380(95/06)) Petroleum marketing 
monthly, June 1995 with data for March 1995. USDOE Energy 
Information Administration, Washington, DC (United States). Office 
of Oil and Gas. 16 Jun 1995. 212p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95014459. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Refined petroleum product sales data 
include motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane. The Petroleum Marketing Division, Office 
of Oil and Gas, Energy Information Administration ensures the ac- 
curacy, quality, and confidentiality of the published data in the 
Petroleum Marketing Monthly. Monthly statistics on purchases of 
crude oil and sales of petroleum products are presented in the 
Petroleum Marketing Monthly in five sections: Summary Statistics 
Crude Oil Prices; Prices of Petroleum Products; Volumes of 
Petroleum Products; and Prime Supplier Sales Volumes of 
Petroleum Products for Local Consumption. 


25207 (DOE/EIA-0380(95/08)) Petroleum marketing 
monthly. USDOE Energy Information Administration, Washington, 
DC (United States). Aug 1995. 199p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95016490. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.0.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Refined petroleum product sales data 
include motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane. The Petroleum Marketing Division, Office 
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of Oil and Gas, Energy Information Administration ensures the ac- 


curacy, quality, and confidentiality of the published data in the 
Petroleum Marketing Monthly. 


25208 (DOE/EIA-0380(95/09)) Petroleum marketing 
monthly, September 1995 with data for June 1995. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Oil and Gas. 31 Aug 1995. 190p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95017562. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the fob 
and landed cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Refined petroleum product sales data include mo- 
tor gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane. The Petroleum Marketing Division, Office of Oil and Gas, 
Energy Information Administration ensures the accuracy, quality, 
and confidentiality of the published data in the Petroleum Market- 
ing Monthly. 


25209 (DOE/EIA-0487(94)) Petroleum marketing annual 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 24 Aug 1995. 493p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95017183. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

The Petroleum Marketing Annual (PMA) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysis, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the fob 
and landed cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Refined petroleum product sales data include mo- 
tor gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane. The Petroleum Marketing Division, Office of Oil and Gas, 
Energy Information Administration ensures the accuracy, quality, 
and confidentiality of the published data in the Petroleum 
Marketing Annual. For this production, all estimates have been re- 
calculated since their earlier publication in the Petroleum Marketing 
Monthly (PMM). These calculations made use of additional data 
and corrections that were received after the PMM publication date. 


25210 (DOE/EIA-0520(95/08)) International petroleum 
statistics report, August 1995. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 25 Aug 1995. 75p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95017309. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nual data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
1970 through 1994; OECD stocks from 1973 through 1994; and 
OECD trade from 1984 through 1994. 


25211 (DOE/EIA-M059(95)) EIA model documentation: 
Peiroleum Market Model of the National Energy Modeling Sys- 
tem. USDOE Energy Information Administration, Washington, DC 
(United States). 30 Dec 1994. 200p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95016491. Source: 
OSTI; NTIS; GPO Dep. 
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The purpose of this report is to define the objectives of the 
Petroleum Market Model (PMM), describe its basic approach, and 
provide detail on how it works. This report is intended as a 
reference document for model analysts, users, and the public. Doc- 
umentation of the model is in accordance with EIA’s legal obligation 
to provide adequate documentation in support of its models (Public 
Law 94-385, section 57.b.2). The PMM models petroleum refining 
activities, the marketing of products, the production of natural gas 
liquids and domestic methanol, projects petroleum provides and 
sources of supplies for meeting demand. In addition, the PMM esti- 
mates domestic refinery capacity expansion and fuel consumption. 


25212 (DOE/MT/91006—-T2-Vol.1) An evaluation of known 
remaining oil resources in the United States: Project on ad- 
vanced oil recovery and the states. Volume 1. Interstate Oil and 
Gas Compact Commission, Oklahoma City, OK (United States). 
Nov 1993. 105p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91MT91006. Order Number 
DE95017216. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
IOGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the United 
States. As part of a larger effort by the IOGCC, this report focuses 
on the potential economic, social, and political benefits of improved 
oil recovery to the nation as a whole. Individual reports for major 
oil producing states have been separately published. The individual 
state reports include California, Illinois, Kansas, Louisiana, New 
Mexico, Oklahoma, Texas, and Wyoming. Overall, well abandon- 
ments and more stringent environmental regulations could limit 
economic access to the nation’s known, remaining oil resource. 
The high risk of near-term abandonment and the significant bene- 
fits of future application of improved oil recovery technoloy, clearly 
point to a need for more aggressive transfer of currently available 
technologies to domestic oil producers. Development and applica- 
tion of advanced oil recovery technologies could leave even greater 
benefits to the nation. A collaborative, focused RD&D effort, inte- 
grating the resources and expertise of industry, state and local 
governments, and the Federal government, is clearly warranted. 
With effective RD&D and a program of aggressive technology 
transfer to widely disseminate its results, domestic oil production 
could be maximized. The resulting increase and improvement in 
production rates, employment, operator profits, state and Federal 
tax revenues, energy security will benefit the nation as a whole 


25213 (DOE/MT/91006—T2-Vol.2) An evaluation of known 
remaining oil resources in the state of California: Project on 
advanced oil recovery and the states. Volume 2. Interstate Oil 
and Gas Compact Commission, Oklahoma City, OK (United 
States). Nov 1993. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91MTS1006. Order Number 
DE95017215. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
1IOGCC’s effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the |OGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of California. individual reports for seven other oil pro- 
ducing states and a national report have been separately published 
by the IOGCC. Several major technical insights for state and Fed- 
eral policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to the nation’s 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
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expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 
results, California oil production could be maximized. The resulting 
increase and improvement in production rates, employment, opera- 
tor profits, state and Federal tax revenues, energy security will 
benefit both the state of California and the nation as a whole. 


25214 (DOE/MT/91006-T2-Vol.3) An evaluation of known 
remaining oil resources in the state of Illinois: Project on ad- 
vanced oil recovery and the states. Volume 3. Interstate Oil and 
Gas Compact Commission, Oklahoma City, OK (United States). 
Nov 1993. 87p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91MT91006. Order Number 
DE95017214. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
IOGCC’s effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Illinois. Individual reports for seven other oil produc- 
ing states and a national report have been separately published by 
the IOGCC. Several major technical insights for state and Federal 
policymakers and regulators can be reached from this analysis. 
Overall, well abandonments and more stringent environmental 
regulations could limit economic access to the nation’s known, re- 
maining oil resource. The high risk of near-term abandonment and 
the significant benefits of future application of improved oil recovery 
technoloy, clearly point to a need for more aggressive transfer of 
currently available technologies to domestic oil producers. Develop- 
ment and application of advanced oil recovery technologies could 
leave even greater benefits to the nation. A collaborative, focused 
RD&D effort, integrating the resources and expertise of industry, 
state and local governments, and the Federal government, is 
clearly warranted. With effective RD&D and a program of aggres- 
sive technology transfer to widely disseminate its results, Illinois oil 
production could be maximized. The resulting increase and im- 
provement in production rates, employment, operator profits, state 
and Federal tax revenues, energy security will benefit both the 
state of Illinois and the nation as a whole. 


25215 (DOE/MT/91006—T2-Vol.4) An evaluation of known 
remaining oil resources in the state of Kansas: Project on ad- 
vanced oil recovery and the states. Volume 4. Interstate Oil and 
Gas Compact Commission, Oklahoma City, OK (United States). 
Nov 1993. 93p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91MT91006. Order Number 
DE95017213. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
1IOGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the |OGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Kansas. Individual reports for seven other oil pro- 
ducing states and a national report have been separately published 
by the 1OGCC. Several major technical insights for state and Fed- 
eral policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to the nation’s 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 





results, Kansas oil production could be maximized. The resulting 
increase in production rates, employment, operator profits, state 
and Federal tax revenues, energy security will benefit the state of 
Kansas and the nation as a whole. 


25216 (DOE/MT/91006—-T2-Vol.5) An evaluation of known 
remaining oil resources in the state of Louisiana: Project on 
advanced oil recovery and the states. Volume 5. Interstate Oil 
and Gas Compact Commission, Oklahoma City, OK (United 
States). Nov 1993. 96p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91MT91006. Order Number 
DE95017212. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (JIOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
1\OGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Louisiana. Individual reports for seven other oil pro- 
ducing states and a national report have been separately published 
by the IOGCC. Several major technical insights for state and Fed- 
eral policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to the nation’s 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 


results, Louisiana oil production could be maximized. The resulting 
increase and improvement in production rates, employment, opera- 
tor profits, state and Federal tax revenues, energy security will 
benefit both the state of Louisiana and the nation as a whole. 


25217 (DOE/MT/$1006—T2-Vol.6) An evaluation of known 
remaining oil resources in the state of New Mexico: Project on 
advanced oil recovery and the states. Volume 6. Interstate Oil 
and Gas Compact Commission, Oklahoma City, OK (United 
States). Nov 1993. 94p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91MT91006. Order Number 
DE95017211. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
|IOGCC’s effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of New Mexico. Individual reports for seven other oil 
producing states and a national report have been separately pub- 
lished by the IOGCC. Several major technical insights for state and 
Federal policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to New Mexico's 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 
results, New Mexico oil production could be maximized. The result- 
ing increase and improvement in production rates, employment, 
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operator profits, state and Federal tax revenues, energy security will 
benefit both the state of New Mexico and the nation as a whole. 


25218 (DOE/MT/91006-T2-Vol.7) An evaluation of known 
remaining oi] resources in the state of Oklahoma: Project on 
advanced oil recovery and the states. Volume 7. Interstate Oil 
and Gas Compact Commission, Oklahoma City, OK (United 
States). Nov 1993. 93p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91MT91006. Order Number 
DE95017210. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
lIOGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Oklahoma. Individual reports for seven other oil pro- 
ducing states and a national report have been separately published 
by the IOGCC. Several major technical insights for state and Fed- 
eral policymakers and regulators can be reached from this 
analysis. Overall, well abandonments and more stringent environ- 
mental regulations could limit economic access to Oklahoma’s 
known, remaining oil resource. The high risk of near-term aban- 
donment and the significant benefits of future application of 
improved oil recovery technoloy, clearly point to a need for more 
aggressive transfer of currently available technologies to domestic 
oil producers. Development and application of advanced oil recov- 
ery technologies could leave even greater benefits to the nation. A 
collaborative, focused RD&D effort, integrating the resources and 
expertise of industry, state and local governments, and the Federal 
government, is clearly warranted. With effective RD&D and a pro- 
gram of aggressive technology transfer to widely disseminate its 
results, Oklahoma oil production could be maximized. The resulting 
increase and improvement in production rates, employment, opera- 
tor profits, state and Federal tax revenues, energy security will 
benefit both the state of Oklahoma and the nation as a whole. 


25219 (DOE/MT/91006—T2-Vol.8) An evaluation of known 
remaining oil resources in the state of Texas: Project on ad- 
vanced oil recovery and the states. Volume 8. Interstate Oil and 
Gas Compact Commission, Oklahoma City, OK (United States). 
Nov 1993. 97p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91MT91006. Order Number 
DE95017209. Source: OSTI; NTIS; GPO Dep. 

The Interstate Oil and Gas Compact Commission (IOGCC) has 
conducted a series of studies to evaluate the known, remaining oil 
resource in twenty-three (23) states. The primary objective of die 
1IOGCC's effort is to examine the potential impact of an aggressive 
and focused program of research, development, and demonstration 
(RD&D) and technology transfer on future oil recovery in the 
United States. As part of a larger effort by the IOGCC, this report 
focuses on the potential economic benefits of improved oil recovery 
in the state of Texas. Individual reports for seven other oil produc- 
ing states and a national report have been separately published by 
the IOGCC. Several major technical insights for state and Federal 
policymakers and regulators can be reached from this analysis. 
Overall, well abandonments and more stringent environmental reg- 
ulations could limit economic access to Texas’ known, remaining oil 
resource. The high risk of near-term abandonment and the signifi- 
cant benefits of future application of improved oil recovery 
technoloy, clearly point to a need for more aggressive transfer of 
currently available technologies to domestic oil producers. Develop- 
ment and application of advanced oil recovery technologies could 
leave even greater benefits to the nation. A collaborative, focused 
RD&D effort, integrating the resources and expertise of industry, 
state and local governments, and the Federal government, is 
clearly warranted. With effective RD&D and a program of aggres- 
sive technology transfer to widely disseminate its results, Texas oil 
production could be maximized. The resulting increase and im- 
provement in production rates, employment, operator profits, state 
and Federal tax revenues, energy security will benefit both the 
state of Texas and the nation as a whole. 
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25220 (DOE/MT/91006-T2-Vol.10) An evaluation of known 
remaining oil resources in the United States: Appendix. Vol 
ume 10. Interstate Oil and Gas Compact Commission, Oklahoma 
City, OK (United States). Nov 1993. 131p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91MT91006. 
Order Number DE95017207. Source: OSTI; NTIS; GPO Dep. 

Volume ten contains the following appendices: overview of im- 
proved oil recovery methods which covers enhanced oil recovery 
methods and advanced secondary recovery methods; the benefits 
of improved oil recovery, selected data for the analyzed states; and 
list of TORIS fields and reservoirs. 


25221 (ETDE-DE-179) MWV. Mineral oil data 1994. Miner- 
aloelwirtschaftsverband e.V., Hamburg (Germany). May 1995. 57p. 
(In German). Order Number DE95798897. Source: OSTI; NTIS 
(US Sales Only). 

Detailed tables provide information on capacities, petroleum sup- 
ply, consumption, prices, exports, and energy consumption in the 
Federal Republic of Germany, followed by tables on important 
world petroleum data. (HS) 


25222 (IEE-SR-262) Effects of the oil supply/demand trend 
in the west coast of the U.S. on the Asian market. Oil industry 
being faced with the strengthening of environmental regula- 
tions. Institute of Energy Economics, Tokyo (Japan). Feb 1995. 
132p. (in Japanese). Order Number DE95503520. Source: OSTI; 
NTIS; Available from The Institute of Energy Economics, Dai 10 
Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 

In regard to the supply/demand and import/export of fuel oil in 
the west coast of the U.S., the paper focuses especially on the ef- 
fect on the Asian market and environmental regulations. Petroleum 
products tend to be in short supply/demand in terms of gasoline, 
and companies are making efforts to secure the production 
amount. Decline in gasoline demand and a shift of demand to 
other states are considered due to the price raise caused by intro- 
duction of CARB (California Air Resources Board) regulation 
gasoline, and there possibly is a little shortage in California. How- 
ever, the demand in the whole west coast tends to balance. The 
demand in jet fuel tends to increase, but not as much as to absorb 
a surplus of gasoline heavy fraction in connection with the 
strengthening of gasoline quality regulations. It is inevitable to raise 
the price of gas oil fraction according to CARB regulation on diesel 
oil, and the demand as a whole is leveling off or on the decrease. 
Accordingly, when the surplus of gasoline heavy fraction is sent to 
kerosene and gas oil, the increase in kerosene and gas oil seem- 
ingly is directed to exports. This can fully be absorbed into the 
increasing demand for gas oil in the Asia Pacific area mostly like 
the Southeast Asia and China. 19 refs., 64 figs., 53 tabs. 


0209 Environmental Aspects 
Refer also to citation(s) 25508 


25223 (DOE/PO/18000-T2) Strategic Petroleum Reserve 
Site Environmental Report for calendar year 1994. DynMcDer- 
mott Petroleum Operations Co., New Orleans, LA (United States). 
31 May 1995. 174p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC96-93P018000. Order Number 
DE95014296. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Site Environmental Report (SER) is to char- 
acterize site environmental management performance, confirm 
compliance with environmental standards and requirements, and 
highlight significant programs and efforts. The SER, provided annu- 
ally in accordance with Department of Energy DOE Order 5400.1, 
serves the public by summarizing monitoring data collected to as- 
sess how the Strategic Petroleum Reserve (SPR) impacts the 
environment. This report (SER) provides a balanced synopsis of 
non-radiological monitoring and regulatory compliance data and af- 
firms that the SPR has been operating within acceptable regulatory 
limits. Included in this report is a description of each site's environ- 
ment, an overview of the SPR environmental program, and a 
recapitulation of special environmental activities and events associ- 
ated with each SPR site during 1994. Two of these highlights 
include decommissioning of the Weeks Island facility (disposition of 
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73 million barrels of crude oil inventory) as well as the degasifica- 
tion of up to 144 million barrels of crude oil inventory at the Bayou 
Choctaw, Big Hill, Bryan Mound, and West Hackberry facilities. The 
decision to decommission the Weeks Island facility is a result of di- 
minishing mine integrity from ground water intrusion. Degasifying 
the crude oil is required to reduce potentially harmful emissions 
that would occur during oil movements. With regard to still another 
major environmental action, 43 of the original 84 environmental 
findings from the 1992 DOE Tiger Team Assessment were closed 
by the end of 1994. Spills to the environment, another major topic, 
indicates a positive trend. Total volume of oil spilled in 1994 was 
only 39 barrels, down from 232 barrels in 1993, and the total vol- 
ume of brine spilled was only 90 barrels, down from 370 barrels in 
1993. The longer term trend for oil and brine spills has declined 
substantially from 27 in 1990 down to nine in 1994. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 25223, 26498 


25224 (CONF-9404137-, pp. 82-89) Hydrophilic walls for 
lubricated pipelining of bitumens. Joseph, D.D. (Univ. of Min- 
nesota, Minneapolis, MN (United States)). Argonne National Lab., 
IL (United States). [1994]. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. In 
Proceedings of the Twelfth Symposium on Energy Engineering Sci- 
ences: Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

Certain water wet ceramics will reject fouling by crude oils. The 
ceramics considered are clays, concrete and mortars, and mortars 
are the most important. (We often refer to mortar as cement which 
is actually only one ingredient of a mortar). Steel pipes, lined with 
the right cement, will resist the fouling of the walls of the pipe by 
crude oil in water-lubricated pipelines of heavy crudes. These 
same crudes will foul unprotected steel, otherwise protected steel 
and even hydrophilized glass pipe walls. 


25225 (INS-O-95-02) U.S. Department of Energy Office of 
Inspector General report on inspection of analytical laborato- 
ries oversight at the Strategic Petroleum Reserve. USDOE 
Office of Inspector General, Washington, DC (United States). Office 
of inspections. 26 Jul 1995. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI. 

The Department of Energy's (DOE) Assistant Secretary for Fossil 
Energy has overall programmatic responsibility for the Strategic 
Petroleum Reserve (SPR). The SPR Project Management Office 
(SPRPMO), located in New Orleans, Louisiana, and under the 
direction of the Project Manager, manages day-to-day project activ- 
ities. The SPR currently has five underground crude oil storage 
facilities, and one marine terminal, on or near the Gulf Coasts of 
Texas and Louisiana. The purpose of this inspection was to review 
oversight of M and O and subcontractor laboratories performing 
analyses on samples taken for SPR environmental compliance and 
oil quality purposes. During this inspection, the M and O contractor 
operated on-site environmental laboratories at four of the SPR stor- 
age facilities, and oil quality laboratories at two of the facilities. The 
number of subcontractor laboratories varies depending on the need 
for analytical support. The objective of this inspection was to deter- 
mine if the SPRPMO had implemented management systems to 
provide adequate oversight of M and O contractor analytical 
laboratory activities, as well as to ensure effective oversight of sub- 
contractor analytical laboratories. 


25226 (TKK-V-B104, pp. 199-213) A simulation model for 
three-phase gravity separators. Hallanger, A. (Christian 
Michelsen Research AS, Fantoft (Norway)); Sveberg, K.; Anfinsen, 
N.; Soenstaboe, F. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Materials Processing and Powder Metallurgy. 1995. 
(CONF-9506228—: 2. colloquium on process simulation, Espoo 
(Finland), 6-8 Jun 1995). In The 2nd colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 302p. Order Number 
DE95796407. Source: OSTI; NTIS. 

Design of separators has up to now mainly been based on the 
API design rules. It is then assumed that there is stratified flow in 





the separator, and that the flow in each phase layer is completely 
uniform. All effects from non-ideal flow, inlet/outlets and internal 
equipment to enhance separation are neglected. The residence 
time of the phases can then be calculated, and the separation effi- 
ciency estimated using experience and laboratory data to estimate 
the sizes of the dispersed fluid particles. The API rules are proven, 
but the method is approximate and considerable safety factors are 
needed. When weight and space are critical, as on offshore plat- 
forms or sub-sea, the size of the vessel should be as small as 
possible. More accurate design methods are thus required. Com- 
putational fluid dynamics (CFD) has been used in single-phase 
simulations of separators assuming, as in the API rules, stratified 
flow. Several assumptions about the positions of the phase inter- 
faces and the inlet flow pattern must then be made. To fully exploit 
the power of CFD, a complete multiphase separator model with the 
fundamental physics must be formulated. In this presentation such 
a computational model for three-phase gas, oil and water flow in a 
gravity separator is described. (author) 
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25227 (AAA-KTF/FKF—-94/14) Parametric studies on forma- 
tion of soot precursors in a blast furnace firing heavy fuel oil 
using detailed kinetic modelling. Mueller, C. (Ruhr-Universitaet 
Bochum (Germany)); Kilpinen, P.; Hupa, M. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1995. 29p. Or- 
der Number DE95796390. Source: OSTI; NTIS. 

The objective of this study was to investigate the soot formation 
processes in a blast furnace fired with a mixture of coke and heavy 
fuel oil. The substitution of expensive coke with cheaper fuels such 
as heavy fuel oil is an efficient way for metallurgical companies to 
reduce their steel production costs. But the maximum amount of 
substitutes used is limited because the soot formed by burning 
these fuels worsens the permeability of the furnace and causes 
problems in the dust cleaning system. In this work, the view was 
focused on acetylene formation, in particular since it was used 
here as an indicator of formation of soot. Using detailed kinetic 
modelling, a sensitivity analysis was performed on the acetylene 
formation process, concerning parameters such as the initial com- 
position of pyrolysis gas, the degree to which the pyrolysis gas 
burns already in the raceway and the portion of gas that enters the 
melting area unburnt, respectively; further the stoichiometric ratio, 
the pressure and the temperature profile. The results show a 
strong influence of pressure and air ratio on the formation of acety- 
lene, whereas the sensitivity of the system is low with respect to 
temperature profile and rather low considering the pyrolysis gas 
composition and the portion of burnt pyrolysis gas. (author) 


25228 (UCRL-JC—121248) Autoignition chemistry of the 
hexane isomers: An experimental and kinetic modeling study. 
Curran, H.J. (Lawrence Livermore National Lab., CA (United 
States)); Gaffuri, P.; Pitz, W.J.; Westbrook, C.K.; Leppard, W.R. 
Lawrence Livermore National Lab., CA (United States). Jun 1995. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9510144—1: International fuels 
and lubricants meeting and exposition, Toronto (Canada), 16-19 
Oct 1995). Order Number DE95017046. Source: OSTI; NTIS; GPO 
Dep. 

Autoignition of the five distinct isomers of hexane is studied ex- 
perimentally under motored engine conditions and computationally 
using a detailed chemical kinetic reaction mechanism. Computed 
and experimental results are compared and used to help under- 
stand the chemical factors leading to engine knock in spark-ignited 
engines and the molecular structure factors contributing to octane 
rating for hydrocarbon fuels. The kinetic model reproduces ob- 
served variations in critical compression ratio with fuel structure, 
and it also provides intermediate and final product species concen- 
trations in very dose agreement with observed results. In addition, 
the computed results provide insights into the kinetic origins of fuel 
octane sensitive. 
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0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 25155, 25156, 25168, 25170, 27761 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 25156, 25195, 25196 


25229 (DOE/MC/26026-4084) A novel geotechnical/ 
geostatistical approach for exploration and production of nat- 
ural gas from multiple geologic strata. [Quarterly] technical 
progress report, October-December 1994. Brunk, R.G. West Vir- 
ginia Coll., Beckley, WV (United States). Jan 1995. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC26026. Order Number DE95016472. Source: OSTI; NTIS; 
GPO Dep. 

The project objective is to verify a development strategy for high 
grading areas of multistrata (shallow gas sands and coalbeds) po- 
tential in southern West Virginia and test it in up to five wells. 
Accomplishments for the quarter are described briefly for the 
following: test well No. 4; dewatering/production extension test pe- 
riod; demonstration of newly developed technologies for multistrata 
gas and water production to enhance commercial application. 


0304 Products and By-Products 
Refer also to citation(s) 25698, 25699, 25700 


25230 (SAND-95-1286C) Light hydrocarbon gas conver- 
sion using porphyrin catalysts. Showalter, M.C.; Sheinutt, J.A. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9508133-2: Coal liquefaction 
and gas conversion contractor review meeting, Pittsburgh, PA 
(United States), 29-31 Aug 1995). Order Number DE95014857. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop novel catalysts for the 
direct conversion of natural gas to a liquid fuel. The current work 
investigates the use of biomimetic metalloporphyrins as catalysts 
for the partial oxidation of light alkanes to alcohols. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 25202, 26292, 26370 


25231 (DOE/EIA-0130(95/06)) Natural gas monthly, June 
1995. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 21 Jun 1995. 114p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95014458. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. This month feature is 
on the value of underground storage in today’s natural gas indus- 
try. 


25232 (DOE/EIA-0130(95/07)) Natural gas monthly, July 
1995. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 21 Jul 1995. 106p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95015678. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
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to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. The data in this 
publication are collected on surveys conducted by the EIA to fulfill 
its responsibilities for gathering and reporting energy data. Some of 
the data are collected under the authority of the Federal Energy 
Regulatory Commission (FERC), an independent commission 
within the DOE, which has jurisdiction primarily in the regulation of 
electric utilities and the interstate natural gas industry. Geographic 
coverage is the 50 States and the District of Columbia. Explanatory 
Notes supplement the information found in tables of the report. A 
description of the data collection surveys that support the NGM is 
provided in the Data Sources section. A glossary of the terms used 
in this report is also provided to assist readers in understanding 
the data presented in this publication. All natural gas volumes are 
reported at a pressure base of 14.73 pounds per square inch 
absolute (psia) and at 60 degrees Fahrenheit. Cubic feet are con- 
verted to cubic meters by applying a factor of 0.02831685. 


0307 Waste Management 


Refer also to citation(s) 25797 


25233 (ANL/ES/CP-—86824) Mechanism and kinetics of H2S- 
CO, mixture dissociation in plasma of a microwave-discharge. 
Potapkin, B.V. (RRC Kurchatov Institute, Moscow (Russian Federa- 
tion)); Strelkova, M.I.; Fridman, A.A. Argonne National Lab., IL 
(United States). 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950875— 
4: International symposium on plasma chemistry, Minneapolis, MN 
(United States), 21-25 Aug 1995). Order Number DE95015720 
Source: OSTI; NTIS; GPO Dep. 

Several experimental and theoretical investigations of plasma- 
chemical H2S dissociation have addressed the effects of different 
gas compositions and various types of discharges (such as mi- 
crowave, radio-frequency, arc, and glidarc discharges). There are 
two primary reasons for these investigations: (1) the plasma- 
chemical process recovers both hydrogen (a valuable chemical 
reagent) and sulfur from HS (as in the conventional Claus pro- 
cess), and (2) plasmas can be used for selectively decomposing 
H2S in air and other exhaust gases for environmental-control pur- 
poses. These studies have shown that, in plasmas with strong 
centrifugal force fields, H2S can be dissociated with high specific 
rates and low specific energies of dissociation (0.8-1.0 eV/ 
molecule). Furthermore, acid gases from both natural deposits and 
those produced in industrial processes often contain significant 
amounts of CO, in addition to H.S. Unfortunately, COzcan have 
substantial, negative impacts on H2S dissociation. In particular, 
COz can significantly increase the process energy consumption 
and affect by-product composition. However, until this study, the in- 
fluence of CO. on the plasma-chemical dissociation of HoS has 
not been studied in detail. This study presents the results of a the- 
oretical analysis of an experimental determination of the CO. 
effects over a wide range of CO2 concentrations. This analysis 
identified the primary chemical reaction mechanism and the kinet- 
ics for the plasma-chemical dissociation of H2S, including the 
generation of two undesirable by-products, SO2 and COS. 


0310 Legislation and Regulations 


25234 (ANL/DIS/CP-86613) Defining the regulatory options 
for the efficient provision of natural gas services. Timmerman, 
C. (Maryland Public Service Commission, Baltimore, MD (United 
States)); Sutherland, RJ. Argonne National Lab., IL (United 
States). 20 Jan 1995. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950252-1: 4. annual natural gas conference, Orlando, FL (United 
States), 12-15 Feb 1995). Order Number DE95013548. Source: 
OSTI; NTIS; GPO Dep. 

This paper defines a few basic principles that are central to the 


regulation of natural gas distribution by local distribution companies 
in Maryland. 
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Refer also to citation(s) 25128, 26448, 26449, 26983 


25235 (CHEC-R-9317) NO, chemistry in pulse combustion. 
Glarborg, P. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Inst. for Kemiteknik. Dec 1993. 23p. (CONF-9308273—1: Workshop 
on pulsating combustion and its applications, Lund (Sweden), 2-5 
Aug 1993). Order Number DE95796424. Source: OSTI; NTIS. 

The objective was to investigate the nitrogen chemistry in gas 
fired pulse combustors. The different mechanisms for NO, forma- 
tion are discussed and their relative importance in pulse 
combustion assessed, based on the analogy between pulse com- 
bustion and combustion in mixed-flow reactors. The impact of 
process parameters on NO are evaluated and the potential of 
different combustion modification methods for controlling NO, dis- 
cussed. The mixed-flow reactor is a useful tool for simulating pulse 
combustion NO, chemistry. Firing rate, excess air ratio and 
injection geometry appear to be important for NO, while design pa- 
rameters like valve type and combustion chamber/resonance tube 
geometry have a smaller impact. Under slightly fuel-lean condi- 
tions, both thermal NO, prompt NO and nitrous oxide NO are 
important in forming NO. As excess air ratio increases, the impor- 
tance of thermal NO decreases, and prompt NO and the nitrous 
oxide mechanism become the dominating sources of NO. The N20 
mechanism can be the limiting source of NO at the lean stability 
limit. The control NO, under normal operation, it is important to 
achieve rapid mixing in the combustor. This limits the occurrence 
of local temperature peaks and fuel-rich regions, thereby reducing 
thermal NO and prompt NO. The NO, best control method appears 
to be lean premixed combustion. In non-premixed systems, this 
strategy is less efficient. Replacing part of the hydrocarbon fuel 
with CO/H2 to abate prompt NO formation is expected to increase 
rather than decrease total NO. (AB) 43 refs. 


25236 (DOE/METC/C—95/7189) Oscillating combustion from 
a premix fuel nozzle. Richards, G.A.; Yip, MJ. USDOE Morgan- 
town Energy Technology Center, WV (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9504161—1: Central States/Western States Institute and American 
Flame Research committee meeting, San Antonio, TX (United 
States), 23-26 Apr 1995). Order Number DE95015663. Source: 
OSTI; NTIS; GPO Dep. 

Stringent emissions requirements for stationary gas turbines 
have produced new challenges in combustor design. In the past, 
very low NOx pollutant emissions have been achieved through var- 
ious combustion modifications, such as steam or water injection, or 
post-combustion cleanup methods such as selective catalytic re- 
duction (SCR). An emerging approach to NOx abatement is lean 
premix combustion. Lean premix combustion avoids the cost and 
operational problems associated with other NOx control methods. 
By premixing fuel and air at very low equivalence ratios, the high 
temperatures which produce NOx are avoided. The challenges of 
premix combustion include avoiding flashback, and ensuring ade- 
quate fuel/air premixing. In addition, the combustion must be 
stable. The combustor should not operate so close to extinction 
that a momentary upset will extinguish the flame (static stability), 
and the flame should not oscillate (dynamic stability). Oscillations 
are undesirable because the associated pressure fluctuations can 
shorten component lifetime. Unfortunately, experience has shown 
that premix fuel nozzies burning natural gas are susceptible to os- 
cillations. Eliminating these oscillations can be a costly and time 
consuming part of new engine development. As part of the U.S. 
Department of Energy’s Advanced Turbine Systems Program, the 
Morgantown Energy Technology Center (METC) is investigating the 
issue of combustion oscillations produced by lean premix fuel noz- 
zles. METC is evaluating various techniques to stabilize oscillating 
combustion in gas turbines. Tests results from a premix fuel nozzle 
using swirl stabilization and a pilot flame are reported here. 


25237 (DOE/MT/94011-3) Study of the effects of ambient 
conditions upon the performance of fan powered, infrared, 
natural gas burners. Quarterly technical progress report, Jan- 
uary 1, 1995—March 31, 1995. Bai, Tiejun. Clark Atlanta Univ., GA 
(United States). Dept. of Engineering. Apr 1995. 8p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract FG22- 
94MT94011. Order Number DE95014906. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this investigation is to characterize the operation 
of fan powered infrared (PIR) burner at various barometric pres- 
sures (operating altitude) and gas compositions and develop design 
guidelines for appliances containing PIR burners for satisfactory 
performance. In this program, the theoretical basis for the behavior 
of PIR burners will be established through analysis of the combus- 
tion, heat and mass transfer, and other related processes that 
determine the performance of PIR burners. Based on the results of 
this study, a burner performance model for radiant output will be 
developed. The model will be applied to predict the performance of 
the selected burner and will also be modified and improved through 
comparison with experimental results. During this period, laboratory 
facilities that are necessary for conducting this research are com- 
pleted. The student research assistants have started working in the 
laboratory. The selection of the test burner has completed. The 
preparation and instrumentation of this test burner is underway. 
The theoretical analysis and modeling of the fundamental combus- 
tion process of the PIR burner is progressing well. A study of the 
existing models are being conducted, which will yield specific direc- 
tion and recommendations for the new model to be developed. 
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25238 (DOE/BC/14939-1) Increasing heavy oil reserves in 
the Wilmington oil field through advanced reservoir characteri- 
zation and thermal production technologies. Quarterly 
technical progress report, March 30, 1995—June 30, 1995. 
Clarke, D. (Long Beach City Dept. of Oil Properties, CA (United 
States)); Ershaghi, |.; Davies, D.; Phillips, C.; Mondragon, J. Long 
Beach City Dept. of Oil Properties, CA (United States). 28 Jul 
1995. 33p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FC22-95BC14939. Order Number 
DE95017095. Source: OSTI; NTIS; GPO Dep. 

This is the first quarterly technical progress report for the project. 
Although the contract was awarded on March 30, 1995 and Pre- 
Award Approval was given on January 26, 1995, the partners of 
this project initiated work on October 1, 1994. As such, this 
progress report summarizes the work performed from project in- 
ception. The production and injection data, reservoir engineering 
data, and digitized and normalized log data were all completed suf- 
ficiently by the end of the quarter to start work on the basic 
reservoir engineering and geologic stochastic models. Basic reser- 
voir engineering analysis began June 1 and will continue to March, 
1996. Design work for the 5 observation/core holes, oil finger print- 
ing of the cored oil sands, and tracers surveys began in January, 
1995. The wells will be drilled from July-August, 1995 and tracer 
injection work is projected to start in October, 1995. A preliminary 
deterministic 3-D geologic model was completed in June which is 
sufficient to start work on the stochastic 3-D geologic model. The 
four proposed horizontal wells (two injectors and two producers) 
have been designed, equipment has been ordered, and the wells 
will be drilled from mid-August through September. Four existing 
steam injection wells were converted to hot water injection in 
March, 1995. Initial rates were kept low to minimize operational 
problems. Injection rates will be increased significantly in July. 


25239 (UCRL-ID-118677) Modeling study of carbonate de- 
composition in LLNL’s 4TU pilot oil shale retort. Thorsness, 
C.B. Lawrence Livermore National Lab., CA (United States). 14 
Oct 1994. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017025. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory's (LLNL) 4 tonne-per- 
day oil shale Pilot Retort (4TU-Pilot) has been modeled to study 
the degree of carbonate decomposition occurring in the process. 
The modeling uses a simplified version of the processes occurring 
in the retort to allow parametric studies to be performed. The pri- 
mary focus of the work is on the sensitivity of computed carbonate 
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decomposition to the assumed manner in which solid material 
leaves the retort. It was found that for a variety of assumptions 
about solid passage and evolution within the process the computed 
carbonate decomposition varied by only a few percent. It was also 
determined that using available kinetic expressions based on litera- 
ture data led to a consistent underestimate of the carbonate 
decomposition, from 12-17% low on an absolute basis and on a 
relative basis as much as a factor of seven times too low. A simpli- 
fied kinetic expression based on limited data from laboratory 
experiments on the same shale as used in the 4TU-Pilot run was 
also employed and found to match the pilot results fairly well. 


0405 Properties and Composition 


25240 (BNL-61966) Transformations in organic sulfur spe- 
ciation during maturation of Monterey shale: Constraints from 
laboratory experiments. Nelson, B.C. (Woods Hole Oceano- 
graphic Institution, MA (United States). Dept. of Marine Chemistry 
and Geochemistry); Eglinton, T.!.; Seewald, J.S.; Vairavamurthy, 
M.A.; Miknis, F.P. Woods Hole Oceanographic Institution, MA 
(United States). Dept. of Marine Chemistry and Geochemistry; 
Brookhaven National Lab., Upton, NY (United States); Western Re- 
search Inst., Laramie, WY (United States). Apr 1995. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13466 FG02-92ER14232 AC02- 
76CHO00016 FC21-93MC30127. Order Number DE95016016. 
Source: OSTI; NTIS; GPO Dep 

A series of hydrous pyrolysis experiments were conducted at 
temperatures ranging from 125 to 360C at 350 bars pressure to 
examine variations in sulfur speciation during thermal maturation of 
Monterey shale. The total sediment, kerogen and bitumen from 
each experiment in addition to unheated representatives were 
analyzed via x-ray absorption spectroscopy, pyrolysis-gas chro- 
matography, °°NMR spectrometry, elemental analysis, thin-layer 
chromatography and reflected light microscopy. Based on these 
measurements, it was possible to recognize three distinct tempera- 
ture regimes, within which the type and amount of sulfur in the 
analyzed fractions underwent transformations: (1) between 150 and 
225C significant proportion of kerogen-bound sulfur is lost probably 
due to the collapse of polysulfide bridges; (2) between 225 and 
275C, cleavage of -S-S- and -S-C- linkages within the kerogen is 
believed to occur, resulting in substantial production of polar sulfur- 
rich bitumen; (3) above 275C total bitumen yields as well as the 
proportion of bitumen sulfur decrease, while C-C bond scission 
leads to increased yields of saturated and aromatic hydrocarbons. 
The results from this study clearly and quantitatively establish a 
link between organically-bound sulfur, and more specifically, or- 
ganic polysulfides, and the low-temperature evolution of soluble 
petroleum-like products (bitumen) from sulfur-rich source rocks. 


0410 Environmental Aspects 


Refer also to citation(s) 25241 
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25241 (AAA-KTF/FKF-94/18) Sulphation of oil shale ash 
under atmospheric and pressurized combustion conditions. 
Kuelaots, |.; Yrjas, P.; Hupa, M.; Ots, A. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1995. 47p. Or- 
der Number DE95796387. Source: OSTI; NTIS; INIS. 

LIEKKI2 Research Programme. 

One of the main problems in conventional combustion boilers fir- 
ing pulverized oil shale is the corrosion and fouling of heating 
surfaces, which is caused by sulphur compounds. Another major 
problem, from the environmental point of view, are the high SO, 
emissions. Consequently, the amount of sulphur in flue gases must 
be reduced. One alternative to lower the SO2, concentration is the 
use of new technologies, such as pressurized fluidized bed com- 
bustion (PFBC). In FBC processes, the sulphur components are 
usually removed by the addition of limestone (CaCO3) or dolomite 
(CaCO3 x MgCOs) into the bed. The calcium in these absorbents 
react with SO2, producing solid CaSO,. However, when burning oil 
shale, there would be no need to add limestone or dolomite into 
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the bed, due to the initially high limestone content in the fuel (mo- 
lar ratio Ca/S =10). The capture of sulphur by oil shale ashes has 
been studied using a pressurized thermogravimetric apparatus 
(PTGA). The chosen experimental conditions were typical for atmo- 
spheric and pressurized fluidized bed combustion. Four different 
materials were tested - one cyclone ash from an Estonian oil shale 
boiler, two size fractions of Estonian oil shale and, one fraction of 
Israeli oil shale. The cyclone ash was found to be the poorest sul- 
phur absorbent. In general, the results from the sulphur capture 
experiments under both atmospheric and pressurized fluidized bed 
conditions showed that the oil shale can capture not only its own 
sulphur but also significant amounts of additional sulphur from an- 
other fuel if the fuels are mixed together. (author) 


05 NUCLEAR FUELS 


Refer also to citation(s) 25804 


25242 (KAERI-TR-415/94) Analysis of factors affecting the 
implementation of back-end nuclear fuel cycle policy in Korea. 
Choi, Yung Myung (Korea Atomic Energy Research Institute, Tae- 
jon (Korea, Republic of)); Yang, Maeng Ho; Kim, Hyun Joon; 
Chung, Hwan Sam; Oh, Keun Bae; Lee, Byung Ook; Ko, Han Suk; 
Song, Ki Dong; Lee, Man Ki; Moon, Ki Hwan; Lee, Han Myung. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Jan 1994. 184p. (In Korean). Order Number DE96600030. Source: 
OSTI; NTIS; INIS. 

In this study, the back-end nuclear fuel cycle acceptability is sur- 
veyed and analyzed in the following three aspects. To begin with, 
the future political situation and energy-environmental issues are 
analyzed as part of the socio-economic aspect. Secondly, the do- 
mestic situation of nuclear industries and the fuel cycle policy of 
foreign countries are surveyed as the technical aspect. Finally, 
NPT, IAEA safeguards and nuclear export control regimes are ana- 
lyzed as the institutional aspect. The unification period of South 
and North Korea also will greatly affect the implementation of back- 
end fuel cycle policy, and public attitudes will affect the acquisition 
of site, construction, and operation of nuclear facilities. An effort to 
release international restrictions on the back-end fuel cycle is also 
required to accelerate the implementation of the policy. In this re- 
gard, the back-end fuel cycle policy should be clear-cut to avoid 
misunderstanding with respect to nuclear proliferation. Importantly, 
agreements with foreign countries should be amended at a mutual 
equivalent level. (Author) 30 refs., 5 figs., 25 tabs. 


0501 Reserves, Exploration, and Mining 


Refer also to citation(s) 27757 


0504 Feed Processing 
Refer also to citation(s) 25479, 25480, 25481, 25482 


0505 Uranium Enrichment 
Refer also to citation(s) 25645, 27381 


25243 (K/ETO-162) Flow boiling test of GDP replacement 
coolants. Park, S.H. (comp.). Lockheed Martin Utility Services, 
Inc., Oak Ridge, TN (United States). [1995]. 813p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840721400. Order Number DE95015994. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The tests were part of the CFC replacement program to identify 
and test alternate coolants to replace CFC-114 being used in the 
uranium enrichment plants at Paducah and Portsmouth. The 
coolants tested, C4Fi. and C4Fs, were selected based on their 
compatibility with the uranium hexafluoride process gas and how 
well the boiling temperature and vapor pressure matched that of 
CFC-114. However, the heat of vaporization of both coolants is 
lower than that of CFC-114 requiring larger coolant mass flow than 
CFC-114 to remove the same amount of heat. The vapor pressure 
of these coolants is higher than CFC-114 within the cascade oper- 
ational range, and each coolant can be used as a replacement 
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coolant with some limitation at 3,300 hp operation. The results of 
the CFC-114/C,4F1> mixture tests show boiling heat transfer coeffi- 
cient degraded to a minimum value with about 25% C4F 19 weight 
mixture in CFC-114 and the degree of degradation is about 20% 
from that of CFC-114 boiling heat transfer coefficient. This report 
consists of the final reports from Cudo Technologies, Ltd. 


25244 (UCRL-AR-120372-Vol.1) Depleted Uranium Hexaflu- 
oride Management Program. The technology assessment 
report for the long-term management of depleted uranium hex- 
afluoride. Volume 1. Zoller, J.N. (and others); Rosen, R.S.; 
Holliday, M.A. Lawrence Livermore National Lab., CA (United 
States). 30 Jun 1995. 600p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017527. Source: OSTI; NTIS; INIS; GPO Dep. 

With the publication of a Request for Recommendations and Ad- 
vance Notice of Intent in the November 10, 1994 Federal Register, 
the Department of Energy initiated a program to assess alternative 
strategies for the long-term management or use of depleted ura- 
nium hexafluoride. This Request was made to help ensure that, by 
seeking as many recommendations as possible, Department man- 
agement considers reasonable options in the long-range 
management strategy. The Depleted Uranium Hexafluoride Man- 
agement Program consists of three major program elements: 
Engineering Analysis, Cost Analysis, and an Environmental Impact 
Statement. This Technology Assessment Report is the first part of 
the Engineering Analysis Project, and assesses recommendations 
from interested persons, industry, and Government agencies for 
potential uses for the depleted uranium hexafluoride stored at the 
gaseous diffusion plants in Paducah, Kentucky, and Portsmouth, 
Ohio, and at the Oak Ridge Reservation in Tennessee. Technolo- 
gies that could facilitate the long-term management of this material 
are also assessed. The purpose of the Technology Assessment 
Report is to present the results of the evaluation of these 
recommendations. Department management will decide which rec- 
ommendations will receive further study and evaluation. These 
Appendices contain the Federal Register Notice, comments on 
evaluation factors, independent technical reviewers resumes, inde- 
pendent technical reviewers manual, and technology information 
packages. 


25245 (UCRL-AR-—120372-Vol.2) Depleted Uranium Hexafliu- 
oride Management Program. The technology assessment 
report for the long-term management of depleted uranium hex- 
afluoride. Volume 2. Zoller, J.N. (and others); Rosen, R.S.; 
Holliday, M.A. Lawrence Livermore National Lab., CA (United 
States). 30 Jun 1995. 400p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017526. Source: OSTI; NTIS; INIS; GPO Dep. 

With the publication of a Request for Recommendations and Ad- 
vance Notice of Intent in the November 10, 1994 Federal Register, 
the Department of Energy initiated a program to assess alternative 
strategies for the long-term management or use of depleted ura- 
nium hexafluoride. This Request was made to help ensure that, by 
seeking as many recommendations as possible, Department man- 
agement considers reasonable options in the long-range 
management strategy. The Depleted Uranium Hexafluoride Man- 
agement Program consists of three major program elements: 
Engineering Analysis, Cost Analysis, and an Environmental Impact 
Statement. This Technology Assessment Report is the first part of 
the Engineering Analysis Project, and assesses recommendations 
from interested persons, industry, and Government agencies for 
potential uses for the depleted uranium hexafluoride stored at the 
gaseous diffusion plants in Paducah, Kentucky, and Portsmouth, 
Ohio, and at the Oak Ridge Reservation in Tennessee. Technolo- 
gies that could facilitate the long-term management of this material 
are also assessed. The purpose of the Technology Assessment 
Report is to present the results of the evaluation of these 
recommendations. Department management will decide which rec- 
ommendations will receive further study and evaluation. 


25246 (UCRL-JC—121598) Gamma-ray imaging as a tool for 
uranium processing plants. Ziock, K.P. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Madison, L.; McGinnis, B.R. 
Lawrence Livermore National Lab., CA (United States). 3 Aug 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract W-7405-ENG-48. (CONF-950787-—80: 36. annual 
meeting of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95017280. Source: OSTI; NTIS; GPO Dep. 

Gammaz-radiation is frequently used as an analysis and charac- 
terization signal to monitor material in the nuclear fuel processing 
cycle. The selection as a diagnostic is self-evident since the radia- 
tion is ubiquitous, characteristic of the isotopes present, and 
sufficiently penetrating so that measurements may be made 
remotely. However, save through detector proximity or minimal col- 
limation, the directional nature of the radiation is generally not used 
in traditional nondestructive assay (NDA) measurements. To 
demonstrate the additional information available, we used GRIS, 
the Gamma-Ray Imaging Spectrometer, at the K-25 and 
Portsmouth gaseous diffusion plants. In this facility, UF, gas is en- 
riched in heated equipment and piping which run inside an 
insulated housing. Occasionally, the process develops uranium de- 
posits due to leakage of wet air or environmental changes within 
the housing that cause solidification of the process gas. When 
such deposits occur, traditional NDA techniques frequently require 
costly and time-consuming entry within the heat shielding to obtain 
precise information on the deposit unavailable from outside the 
shielding. In this paper we discuss GRIS, the gamma-ray imaging 
technique it uses, and present the results of measurements ob- 
tained on fuel processing equipment. 


0507 Fuels Production and Properties 
Refer also to citation(s) 25255, 25582, 25587, 25961, 26595, 26598 


25247 (HW-26510) Authorization for use of an alternate 
method of processing turnings: 234-5 Building, briquetting of 
plutonium turnings. Collins, P.E.; Chandler, B.A. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Dec 1952. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95013933. Source: OSTI; NTIS; GPO Dep. 

Plutonium turnings formed in the machining operation are pro- 
cessed by recycling them to the reduction operation. The turnings 
are here combined in the radiation charge to form a button with the 
plutonium from the reduction of the fluoride. Occasionally an inven- 
tory of turning will accumulate, especially when a number of 
machined pieces are recycled to be recast. Since the amount of 
turnings to plutonium in plutonium fluoride considered safe for re- 
duction is a maximum ratio of 1.35, a high turnings inventory can 
only be expended at a limited rate. Briquetting offers a convenient 
way of depleting the turnings inventory in a rapid manner. A total 
of twenty-four briquettes were pressed. Eight castings were made 
by casting three briquettes into a form suitable for further process- 
ing. Six of the eight castings were accepted at final inspection. 
One was too small to machine due to an interrupted heating cycle 
and the other was recast after two coating failures with subsequent 
stripping caused the piece to be out of specifications in size. Cast- 
ings made from briquettes were comparable with those made from 
buttons in parity, homogeneity of the alloy, and lack of voids. 
Skulls from the casting of briquettes varied form 10 to 11 per cent 
of the weight charged as compared to normal skulls of 2 or 3 per- 
cent of the weight charged when buttons are cast. Because of the 
large skulls, briquetting is not as efficient as recycling the turnings 
to the reduction operation. 


25248 (UCRL-ID-120925) Evaluation of a dry process for 
conversion of U-AVLIS product to UF,. Milestone U361. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95015384. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A technical and engineering evaluation has been completed for a 
dry UF, production system to convert the product of an initial two- 
line U-AVLIS plant. The objective of the study has been to develop 
a better understanding of process design requirements, capital and 
operating costs, and demonstration requirements for this alternate 
process. This report summarizes the results of the study and 
presents various comparisons between the baseline and alternate 
processes, building on the information contained in UF, Product 
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Alternatives Review Committee — Final Report. It also provides ad- 
ditional information on flowsheet variations for the dry route which 
may warrant further consideration. The information developed by 
this study and conceptual design information for the baseline pro- 
cess will be combined with information to be developed by the 
U-AVLIS program and by industrial participants over the next 
twelve months to permit a further comparison of the baseline and 
alternate processes in terms of cost, risk, and compatibility with U- 
AVLIS deployment schedules and strategies. This comparative 
information will be used to make a final process flowsheet selec- 
tion for the initial U-AVLIS plant by March 1993. The process 
studied is the alternate UF, production flowsheet. Process steps 
are (1) electron-beam distillation to reduce enriched product iron 
content from about 10 wt % or less, (2) hydrofluorination of the 
metal to UF,, (3) fluorination of UF, to UF¢, (4) cold trap collection 
of the UF, product, (5) UF, purification by distillation, and (6) final 
blending and packaging of the purified UF, in cylinders. A prelimi- 
nary system design has been prepared for the dry UF, production 
process based on currently available technical information. For 
some process steps, such information is quite limited. Comparisons 
have been made between this alternate process and the baseline 
plant process for UF, production. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 25442, 25581, 25871, 26027, 27247 


25249 (ANL/RE/CP-—85243) Structural evaluation in the de- 
sign of electrorefiner. Wu, Ting-shu; Blomquist, C.A.; Herceg, 
J.E. Argonne National Lab., IL (United States). [1995]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950740-72: Joint ASME/JSME pres- 
sure vessels and piping conference, Honolulu, H! (United States), 
23-27 Jul 1995). Order Number DE95013710. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The electrorefiner is one piece of the process equipment for the 

Integral Fast Reactor (IFR) program. Its principal components in- 
clude a primary vessel, a heater assembly, a support-structure 
assembly, a cover assembly, four electrode assemblies, four eleva- 
tor and rotator assemblies, and a cover-gas system. In addition, 
there are various miscellaneous tools and fixtures. The electrore- 
finer is to be installed within an existing enclosed cell. Design 
requirements dictate that all equipment within the cell should not 
be anchored. To assess the integrity of the electrorefiner during op- 
erational and seismic loads, extensive structural analyses have 
been performed. This paper presents some of the major structural 
evaluations for the electrorefiner and its auxiliary equipment. Re- 
sults show that the design code requirements are satisfied, and the 
integrity of the electrorefiner will not be jeopardized during opera- 
tional and seismic loadings. 
25250 (ANL/TD/CP-84942) Heat release rate from the com- 
bustion of uranium. Solbrig, C.W. Argonne National Lab., idaho 
Falls, ID (United States). [1995]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950731—2: 8. international symposium on transport phe- 
nomena in combustion, San Francisco, CA (United States), 16-20 
Jul 1995). Order Number DE95014078. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Fuel treatment is planned at the Argonne National Laboratory on 
EBR-ll spent fuel. The electrochemical treatment process is carried 
out in a cell with an argon atmosphere to prevent any reaction. The 
amount of fuel processed at any time is limited by the amount of 
energy which could be released by metal combustion if air is inad- 
vertently allowed into the cell since the heat release would increase 
the cell pressure. The cell pressure is required to be below atmo- 
spheric even if combustion occurs to ensure no cell gas/aerosol is 
released to the environment. Metal fires can release large amounts 
of heat. In certain configurations such as fine particulate, metal can 
be pyrophoric at room temperature. When the metal is a nuclear 
fuel, it is important to be able to predict the reaction/heat release 
rate if the metal is inadvertently exposed to air. A realistic combus- 
tion model is needed to predict heat release rates for the many 
different flow and transport configurations which exist in the various 
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fuel processing steps. A model for the combustion of uranium is de- 
veloped here which compares satisfactorily to experimental data. 


25251 (CONF-9509100-12) Validation of a method for 
prediction of isotopic concentrations in burnup credit applica- 
tions. DeHart, M.D.; Hermann, O.W.; Parks, C.V. Oak Ridge 
National Lab., TN (United States). [1995]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 5. international conference on nuclear criticality 
safety; Albuquerque, NM (United States); 17-22 Sep 1995. Order 
Number DE95017431. Source: OSTI; NTIS; INIS; GPO Dep. 

Unlike fresh fuel assumptions typically employed in the criticality 
safety analysis of spent fuel configurations, burnup credit applica- 
tions rely on depletion and decay calculations to predict the 
isotopic composition of spent fuel. These isotopics are used in sub- 
sequent criticality calculations to assess the reduced worth of the 
spent fuel. To validate the codes and data used in depletion 
approaches, experimental measurements are compared with nu- 
merical predictions for relevant spent fuel samples. This paper 
describes a set of experimentally characterized pressurized-water- 
reactor (PWR) fuel samples and provides a comparison to results 
of SCALE-4 depletion calculations. An approach to determine bi- 
ases and uncertainties between calculated and measured isotopic 
concentrations is discussed, together with a method to statistically 
combine these terms to obtain a conservative estimate of spent 
fuel isotopic concentrations. 


25252 (IAEA-TECDOC-807, pp. 217-227) Decommissioning 
of final product storage buildings at the former Eurochemic 
reprocessing plant. Teunckens, L. (Belgoprocess, Dessel (Bel- 
gium)); Reynders, R.; Blommaert, W.; Baekelandt, L. International 
Atomic Energy Agency, Vienna (Austria). Jul 1995. (CONF- 
9311144-: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the final results of a pilot decommissioning 
project, carried out at the former Eurochemic reprocessing plant in 
Dessel, Belgium. The pilot project consisted of the dismantling of 
two, rather small, storage buildings for final products form the re- 
processing process. The aims of the project were: the verification 
of the assumptions made in a previous paper study on decommis- 
sioning, the demonstration and development of dismantling 
techniques and the training of personnel. Both buildings have been 
emptied and decontaminated to background levels. Monitoring for 
de-restriction has been carried out by the Belgoprocess Health 
Physics Department and has been confirmed by an independent 
contro] organization for radiation protection. Consequently, the 
buildings have been withdrawn from the controlled are and were 
demolished. Concrete debris from demolition has been removed to 
an industrial dumping around for inert wastes and green field con- 
ditions restored. The report deals with techniques used in the 
decommissioning operations, with radioactive decommissioning 
waste and secondary waste generation, required manpower re- 


sources and total costs of the dismantling project. (author). 10 refs, 
1 tab. 


25253 (LA-UR-95-2155) Estimating reprocessing plant in- 
process inventories by simulation. Coulter, C.A. (Los Alamos 
National Lab., NM (United States)); Burr, T.L.; Hakkila, E.A.; Ai, H.; 
Kadokura, |.; Fujimaki, K. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787-— 
53: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016857. Source: OSTI; NTIS; INIS; GPO Dep. 
The Safeguards Systems Group’s generic simulation program 
FacSim was used to model the operation of the proposed 
Rokkasho Reprocessing Plant during an operating cycle consisting 
of a start-up phase, a period of steady-state operation, and a flush- 
out phase. The simulation results give a detailed account of nuclear 
material inventories in various process vessels as a function of 
time. As expected, it is found that the pulsed columns and the con- 
centrator determine the rate at which the system responds to feed 
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variations and transients; but the in-process inventory is dominated 
by the contents of the concentrator and tanks, and particularly by 
the contents of the tanks downstream from the concentrator. The 
results of the simulation were used for statistical studies of diver- 
sion detection, as described elsewhere in the Proceedings. 


25254 (LA-UR-95-2276) Evaluation and development plan 
of NRTA measurement methods for the Rokkasho Reprocess- 
ing Plant. Li, T.K. (and others); Hakkila, E.A.; Flosterbuer, S.F. 
Los Alamos National Lab., NM (United States). [1995]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787—41: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 912 Jul 1995). Order Number DE95016793. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Near-real-time accounting (NRTA) has been proposed as a safe- 
guards method at the Rokkasho Reprocessing Plant (RRP), a 
large-scale commercial boiling water and pressurized water reac- 
tors spent-fuel reprocessing facility. NRTA for RRP requires 
material balance closures every month. To develop a more effec- 
tive and practical NRTA system for RRP, we have evaluated NRTA 
measurement techniques and systems that might be implemented 
in both the main process and the co-denitration process areas at 
RRP to analyze the concentrations of plutonium in solutions and 
mixed oxide powder. Based on the comparative evaluation, includ- 
ing performance, reliability, design criteria, operation methods, 
maintenance requirements, and estimated costs for each possible 
measurement method, recommendations for development were for- 
mulated. This paper discusses the evaluations and reports on the 
recommendation of the NRTA development plan for potential imple- 
mentation at RRP. 


25255 (UCRL-ID—118658) Noble gas isotope measurements 
for spent nuclear fuel reprocessing. IAEA Task 90/0A211 in- 
terim report. Hudson, G.B. Lawrence Livermore National Lab., CA 
(United States). 17 Feb 1993. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95017024. Source: OSTI; NTIS; INIS; GPO Dep. 

The nuclear fission of actinides in reactor fuel produces large 
quantities of Kr and Xe as fission products. Because of the high 
levels of fission Kr and Xe, sample collection and analysis of noble 
gases for spent fuel diagnostic measurements is a simple, straight- 
forward technique. In modern reprocessing plants with continuous 
dissolvers, it will not be possible to use traditional methods for iso- 
lating input batches of fuel. This study investigates the feasibility of 
using noble gas isotope abundance measurements (isotope corre- 
lation techniques - ICT) to solve safeguards requirements. Noble 
gas measurements might be able to provide an independent analy- 
sis of Pu contained within dissolves fuel, on an individual fuel 
assembly basis. The isotopic composition of Kr and Xe in spent 
fuel reflects both the composition (isotope abundance ratios) of the 
fission products and the effects of neutron capture on those fission 
products. We have reviewed the available literature for noble gas 
analyses of spent reactor fuel. While references are made to noble 
gas isotope correlations over the last 20 years, we have found little 
if any detailed analysis of large data sets. The literature search did 
find several useful reports. Of these papers, one is particularly use- 
ful for evaluating noble gas isotopic compositions. The 
“Benchmark-paper’ (1) contains 54 Kr and 56 Xe isotopic composi- 
tion analyses for 4 different reactors with a variety of fuel 
enrichment factors. Burnup ranges from 8000 to 37000 MWd/tU. 
Besides the noble gas measurements, a variety of other measure- 
ments are reported (actinides and fission products). 


25256 (WHC-SD-610-ATR-002) Project B610 process con- 
trol configuration acceptance test report. Silvan, G.R. 
Westinghouse Hanford Co., Richland, WA (United States). 27 Jun 
1995. 182p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015651. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this test is to verify the Westinghouse configura- 
tion of the MICON A/S Distributed Contro! System for project B610. 
The following will be verified: (1) proper assignment and operation 
of all field inputs to and outputs from the MICON Termination pan- 
els; (2) proper operation of all display data on the operators’ 
console; (3) proper operation of all required alarms; and (4) proper 





operation of all required interlocks. This test only verifies the 
proper operation of the Westinghouse control configuration (or pro- 
gram). It will not be responsible for verifying proper operation of 
the MICON hardware or operating software. Neither does it test 
any of the B610 instrument. The MICON hardware and software 
has been tested as part of the equipment procurement. Instrumen- 
tation and wiring installed under project B620 will be tested under 
a separate functional test. In some cases, precise transmitter 
ranges, alarm setpoints, and controller tuning parameters are not 
available at this time. Therefore, approximate values are used dur- 
ing the test. This should not affect the proper operation of the 
configuration or the validity of this test. Final values will be as- 
signed during operability testing. 


25257 (WHC-SD-C018H-FDC—001-Rev.3) Project C-018H, 
242-A Evaporator/PUREX Plant Process Condensate Treatment 
Facility, functional design criteria. Revision 3. Sullivan, N. 
Westinghouse Hanford Co., Richland, WA (United States). 2 May 
1995. 111p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015749. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the Functional Design Criteria (FDC) for 
Project C-018H, the 242-A Evaporator and Plutonium-Uranium 
Extraction (PUREX) Plant Condensate Treatment Facility (Also re- 
ferred to as the 200 Area Effluent Treatment Facility [ETF]). The 
project will provide the facilities to treat and dispose of the 242-A 
Evaporator process condensate (PC), the Plutonium-Uranium Ex- 
traction (PUREX) Plant process condensate (PDD), and the 
PUREX Plant ammonia scrubber distillate (ASD). 


25258 (WHC-SD-WM-TI-706) Remote connector develop- 
ment study. Parazin, R.J. Fluor Daniel, Inc., Irvine, CA (United 
States). May 1995. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95014317. Source: OSTI; NTIS; INIS; GPO Dep. 

Plutonium-uranium extraction (PUREX) connectors, the most 
common connectors used at the Hanford site, offer a certain level 
of flexibility in pipe routing, process system configuration, and re- 
mote equipmentinstrument replacement. However, these desirable 
features have inherent shortcomings like leakage, high pressure 
drop through the right angle bends, and a limited range of avail- 
able pipe diameters that can be connect by them. Costs for 
construction, maintenance, and operation of PUREX connectors 
seem to be very high. The PUREX connector designs include a 
90° bend in each connector. This increases the pressure drop and 
erosion effects. Thus, each jumper requires at least two 90° 
bends. PUREX connectors have not been practically used beyond 
100 (4 in.) inner diameter. This study represents the results of a 
survey on the use of remote pipe-connection systems in US and 
foreign plants. This study also describes the interdependence be- 
tween connectors, remote handling equipment, and the necessary 
skills of the operators. 
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Refer also to citation(s) 25293, 25299, 25465, 25560, 25590, 
25623, 26884, 26893, 26905, 27247, 27680, 28493 


25259 (DOE/EA-0988) Transfer of Plutonium-Uranium Ex- 
traction Plant and N Reactor irradiated fuel for storage at the 
105-KE and 105-KW fuel storage basins, Hanford Site, Rich- 
land Washington. USDOE Richland Operations Office, WA 
(United States). Jul 1995. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95016112. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy (DOE) needs to remove irradi- 
ated fuel from the Plutonium-Uranium Extraction (PUREX) Plant 
and N Reactor at the Hanford Site, Richland, Washington, to 
stabilize the facilities in preparation for decontamination and de- 
commissioning (D&D) and to reduce the cost of maintaining the 
facilities prior to D&D. DOE is proposing to transfer approximately 
3.9 metric tons (4.3 short tons) of unprocessed irradiated fuel, by 
rail, from the PUREX Plant in the 200 East Area and the 105 N 
Reactor (N Reactor) fuel storage basin in the 100 N Area, to the 
105-KE and 105-KW fuel storage basins (K Basins) in the 100 K 
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Area. The fuel would be placed in storage at the K Basins, along 
with fuel presently stored, and would be dispositioned in the same 
manner as the other existing irradiated fuel inventory stored in the 
K Basins. The fuel transfer to the K Basins would consolidate stor- 
age of fuels irradiated at N Reactor and the Single Pass Reactors. 
Approximately 2.9 metric tons (3.2 short tons) of single-pass pro- 
duction reactor, aluminum clad (AC) irradiated fuel in four fuel 
baskets have been placed into four overpack buckets and stored in 
the PUREX Plant canyon storage basin to await shipment. In addi- 
tion, about 0.5 metric tons (0.6 short tons) of zircaloy clad (ZC) 
and a few AC irradiated fuel elements have been recovered from 
the PUREX dissolver cell floors, placed in wet fuel canisters, and 
stored on the canyon deck. A small quantity of ZC fuel, in the form 
of fuel fragments and chips, is suspected to be in the sludge at the 
bottom of N Reactor’s fuel storage basin. As part of the required 
stabilization activities at N Reactor, this sludge would be removed 
from the basin and any identifiable pieces of fuel elements would be 
recovered, placed in open canisters, and stored in lead lined casks 
in the storage basin to await shipment. A maximum of 0.5 metric 
tons (0.6 short tons) of fuel pieces is expected to be recovered. 


25260 (LA-12999-MS) Plutonium dioxide storage: Condi- 
tions for preparation and handling. Haschke, J.M.; Ricketts, T.E. 
Los Alamos National Lab., NM (United States). Aug 1995. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95016182. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Desorption and adsorption of plutonium dioxide are derived from 
production-scale experiments that demonstrate techniques of 
preparing weapons-grade material for extended storage. In combi- 
nation with data from literature, results define conditions for 
preparing and certifying PuO2 and provide essential information for 
developing and implementing a repackaging process compliant 
with DOE standards for safe storage of plutonium. As demon- 
strated by loss-on-ignition (LOI) analysis, adsorbates are effectively 
removed by heating the oxide in air at 950 C for two hours. After 
oxides are fired at this temperature, specific surface areas are con- 
sistently less than 5 m?/g. Due to this low surface area, water 
adsorption by fired oxide is limited to a maximum of 0.2 mass % at 
50% relative humidity. Kinetic data for the adsorption process show 
that water is accommodated on the oxide surface by a sequence 
of distinct first-order steps comprising five types of adsorbate inter- 
action and accumulating ten molecular layers of H20 at 100% 
humidity. An equation defining the humidity dependence of the ad- 
sorption rate during the first step is applied in estimating time 
periods that a fired oxide may remain in given configurations with- 
out detrimental adsorption. Particle size measurements show that 
the source terms for environmental dispersal of oxides prepared by 
hydride-catalyzed reaction of metal and by oxalate calcination are 
approximately 20 and 0.1 mass %, respectively, and that the 
values are reduced by firing. Evidence for a chemical reaction be- 
tween dioxide and water is discussed and practical applications of 
the results to oxide stabilization and LOI analysis are presented. 


25261 (SAND-95-1370C) A method for managing the stor- 
age of fissile materials using criticality indices. Philbin, J.S.; 
Harms, G.A. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9509100-5: 5. international conference on nuclear criticality safety, 
Albuquerque, NM (United States), 17-22 Sep 1995). Order Number 
DE95014894. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a method for criticality control at fissile ma- 
terial storage facilities. The method involves the use criticiality 
indices for storage canisters. The logic, methodology, and results 
for selected canisters are presented. A concept for an interactive 
computer program using the method is also introduced. The com- 
puter program can be used in real time (using precalulated data) to 
select a Criticality Index (Cl) for a container when it is delivered to 
or packaged at a site. Criticality safety is assured by controlling the 
sum of the Cls at each storage location below a defined Emit value 
when containers are moved. 


25262 (SAND—95-1782C) The spent fuel safety experiment. 
Harms, G.A.; Davis, F.J.; Ford, J.T. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 4p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787-70: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95016762. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. SPENT FUELS/packaging; FUEL RODS/ 
burnup; FUEL RODS/configuration; PACKAGING; BEHAVIOR; 
BENCHMARKS; BURNUP; CONFIGURATION 


25263 (WHC-SD-SNF-ATP-010) Acceptance test procedure 
for High Pressure Water Jet System. Crystal, J.B. Westinghouse 
Hanford Co., Richland, WA (United States). 30 May 1995. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95015652. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The overall objective of the acceptance test is to demonstrate a 
combined system. This includes associated tools and equipment 
necessary to perform cleaning in the 105 K East Basin (KE) for 
achieving optimum reduction in the level of contamination/dose rate 
on canisters prior to removal from the KE Basin and subsequent 
packaging for disposal. Acceptance tests shall include necessary 
hardware to achieve acceptance of the cleaning phase of canisters. 
This acceptance test procedure will define the acceptance testing 
criteria of the high pressure water jet cleaning fixture. The focus of 
this procedure will be to provide guidelines and instructions to con- 
trol, evaluate and document the acceptance testing for cleaning 
effectiveness and method(s) of removing the contaminated surface 
layer from the canister presently identified in KE Basin. Addition- 
ally, the desired result of the acceptance test will be to deliver to K 
Basins a thoroughly tested and proven system for underwater 
decontamination and dose reduction. This report discusses the ac- 
ceptance test procedure for the High Pressure Water Jet. 


25264 (WHC-SD-SNF-TA-007) Surveillance and prediction 
methods for the plutonium limit in the K-East Fuel Storage 
Basin Sandfilter Backwash Pit. Harris, R.A. Westinghouse Han- 
ford Co., Richland, WA (United States). 1 Jun 1995. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95014311. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Methods to predict and measure the amount of plutonium added 
to the 105-K East fuel storage basin sandfilter backwash pit have 
been developed. The bases for the methods and an evaluation of 
available data used in the methods are described. 


25265 (WHC-SD-SNF-TC—004) Development test procedure 
High Pressure Water Jet System. Crystal, J.B. Westinghouse 
Hanford Co., Richland, WA (United States). 5 Jun 1995. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015584. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Development testing will be performed on the water jet cleaning 
fixture to determine the most effective arrangement of water jet 
nozzles to remove contamination from the surfaces of canisters 
and other debris. The following debris may be stained with dye to 
simulate surface contaminates: Mark O, Mark |, and Mark Il Fuel 
Storage Canisters (both stainless steel and aluminum), pipe of var- 
ious size, (steel, stainless, carbon steel and aluminum). Carbon 
steel and stainless steel plate, channel, angle, I-beam and other 
surfaces, specifically based on the Scientific Ecology Group (SEG) 
inventory and observations of debris within the basin. Test proce- 
dure for developmental testing of High Pressure Water Jet System. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 25593, 26152, 26182, 28558, 28560 


25266 (CONF-9406226-, pp. 29-32) Culture change - the 
key to integrated planning. Rawsthorne, D.A. Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The author has been associated with EM’s integrated planning 
efforts since the very beginning. He was one of the developers of 
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the original Roadmap Methodology - the first attempt at integrated 
planning within EM. Most recently, he was the Deputy Program 
Manager for the Integrated Planning Project at Rocky Flats, focus- 
ing on methodology development and decision support systems. In 
this paper he discusses some of his views on integrated planning 
and a number of culture change issues. His experiences at Rocky 
Flats are used as the focal point, but the lessons to be learned are 
universal. 


25267 (CONF-9406226-, pp. 360-363) A structure for inte- 
grating decision making and science. Vrouwes, J.H. (EG & G 
Rocky Flats, Inc., Golden, CO (United States)). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing muttiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is about making decisions involving complex societal 
systems (e.g., decommissioning Department of Energy weapons 
manufacturing plants). Integration of decision making and sciences 
saves time and money. The paper presents a simple, uniformly ap- 
plicable structure for integrating decision making. Communication 
from decision makers to scientific advisors must be about values. 
Scientific recommendations to the decision makers must meet cer- 
tain criteria. 


25268 (CONF-9406226-, pp. 451-452) INEL Sample Man- 
agement Office. Watkins, C. (Idaho National Engineering Lab., 
Idaho Falls, ID (United States)). Pacific Northwest Lab., Richland, 
WA (United States). [1994]. DOE Contract AC07-761D01570. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) Sample Man- 
agement Office (SMO) was formed as part of the EG&G Idaho 
Environmental Restoration Program (ERP) in June, 1990. Since 
then, the SMO has been recognized and sought out by other prime 
contractors and programs at the INEL. Since December 1991, the 
DOE-ID Division Directors for the Environmental Restoration Divi- 
sion and Waste Management Division supported the expansion of 
the INEL ERP SMO into the INEL site wide SMO. The INEL SMO 
serves as a point of contact for multiple environmental analytical 
chemistry and laboratory issues (e.g., capacity, capability). The 
SMO chemists work with project managers during planning to help 
develop data quality objectives, select appropriate analytical meth- 
ods, identify special analytical services needs, identify a source for 
the services, and ensure that requirements for sampling and analy- 
sis (€.g., preservations, sample volumes) are clear and technically 
accurate. The SMO chemists also prepare work scope statements 
for the laboratories performing the analyses. 


25269 (DOE/EIA-0478(94)) Uranium industry annual 1994. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 5 Jul 1995. 122p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95015574. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

The Uranium Industry Annual 1994 (UIA 1994) provides current 
statistical data on the US uranium industry's activities relating to 
uranium raw materials and uranium marketing during that survey 
year. The UIA 1994 is prepared for use by the Congress, Federai 
and State agencies, the uranium and nuclear electric utility indus- 
tries, and the public. It contains data for the 10-year period 1985 
through 1994 as collected on the Form EIA-858, “Uranium Industry 
Annual Survey.” Data collected on the “Uranium Industry Annual 
Survey” (UIAS) provide a comprehensive statistical characterization 
of the industry's activities for the survey year and also include 
some information about industry's plans and commitments for the 
near-term future. Where aggregate data are presented in the UIA 
1994, care has been taken to protect the confidentiality of 
company-specific information while still conveying accurate and 
complete statistical data. A feature article, “Comparison of Uranium 
Mill Tailings Reclamation in the United States and Canada,” is in- 
cluded in the UIA 1994. Data on uranium raw materials activities 





including exploration activities and expenditures, ElA-estimated re- 
sources and reserves, mine production of uranium, production of 
uranium concentrate, and industry employment are presented in 
Chapter 1. Data on uranium marketing activities, including 
purchases of uranium and enrichment services, and uranium inven- 
tories, enrichment feed deliveries (actual and projected), and 
unfilled market requirements are shown in Chapter 2. 


25270 (SAND-95-1229) The US uranium industry: Regula- 
tory and policy impediments. Drennen, T.E.; Glicken, J. Sandia 
National Labs., Albuquerque, NM (United States). Jun 1995. 90p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95015731. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Energy Policy Act of 1992 required the DOE to develop rec- 
ommendations and implement government programs to assist the 
domestic uranium industry in increasing export opportunities. In 
1993, as part of that effort, the Office of Nuclear Energy identified 
several key factors that could (or have) significantly impact(ed) ex- 
port opportunities for domestic uranium. This report addresses one 
of these factors: regulatory and policy impediments to the flow of 
uranium products between the US and other countries. It speaks 
primarily to the uranium market for civil nuclear power. Changes in 
the world political and economic order have changed US national 
security requirements, and the US uranium industry has found 
itself without the protected market it once enjoyed. An unlevel play- 
ing field for US uranium producers has resulted from a combination 
of geology, history, and a general US political philosophy of nonin- 
tervention that precludes the type of industrial policy practiced in 
other uranium-exporting countries. The US has also been ham- 
pered in its efforts to support the domestic uranium-producing 
industry by its own commitment to free and open global markets 
and by international agreements such as GATT and NAFTA. 
Several US policies, including the imposition of NRC fees and li- 
censing costs and Harbor Maintenance fees, directly harm the 
competitiveness of the domestic uranium industry. Finally, require- 
ments under US law, such as those in the 1979 Nuclear 
Nonproliferation Act, place very strict limits on the use of US-origin 
uranium, limitations not imposed by other uranium-producing coun- 
tries. Export promotion and coordination are two areas in which the 
US can help the domestic uranium industry without violating exist- 
ing trade agreements or other legal or policy constraints. 
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Refer also to citation(s) 25252, 25259, 25263, 25265, 25481, 
25484, 25486, 25487, 25489, 25497, 25502, 25504, 25506, 25507, 
25511, 25520, 25521, 25524, 25525, 25535, 25537, 25540, 25543, 
25544, 25545, 25547, 25552, 25554, 25558, 25560, 25561, 25563, 
25579, 25590, 25642, 25647, 26017, 26035, 26068, 26116, 26673, 
26818, 26838, 26907, 27482, 27487, 27517, 27541, 27542, 27546, 
27547, 27562, 27582, 27597, 27677, 27692, 27713, 27723, 27731, 
28565 


25271 (ANL-95/4) Separation Science and Technology 
semiannual progress report, October 1992—March 1993. Vande- 
grift, G.F. (Argonne National Lab., IL (United States)); Betts, S.; 
Bowers, D.L. Argonne National Lab., IL (United States). Jan 1995. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95017358. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document reports on the work done by the Separations Sci- 
ence and Technology Section of the Chemical Technology Division, 
Argonne National Laboratory, in the period October 1992—March 
1993. This effort is mainly concerned with developing the TRUEX 
process for removing and concentrating actinides from acidic waste 
streams contaminated with transuranic (TRU) elements. The objec- 
tives of TRUEX processing are to recover valuable TRU elements 
and to lower disposal costs for the nonTRU waste product of the 
process. Two other projects are underway with the objective of de- 
veloping (1) evaporation technology for concentrating radioactive 
waste and product streams such as those generated by the 
TRUEX process and (2) treatment schemes for liquid wastes 
stored or being generated at Argonne. 
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25272 (ANL-95/12) Laboratory testing of glasses for Lock- 
heed Idaho Technology Co. - fiscal year 1994 report. Ellison, 
A.J.G.; Wolf, S.F.; Bates, J.K. Argonne National Lab., IL (United 
States). Apr 1995. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95016106. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this project is to measure the intermediate and 
long-term durability of vitrified waste forms developed by Lockheed 
Idaho Technology Co. (LITCO) for the immobilization of calcined 
radioactive wastes at Idaho National Engineering Laboratory. Two 
vitreous materials referred to as Formula 127 and Formula 532, 
have been subjected to accelerated durability tests to measure 
their long-term performance. Formula 127 consists of a glass ma- 
trix containing 5-10 vol % fluorite (CaF2) as a primary crystalline 
phase. It shows low releases of glass components to solution in 7-, 
28-, 70-, and 140-day Product Consistency Tests performed at 
2000 m-" at 90°C. In these tests, release rates for glass-forming 
components were similar to those found for durable waste glasses. 
The Ca and F released by the glass as it corrodes appear to re- 
precipitate as fluorite. Formula 532 consists of a glass matrix 
containing 5-10 vol % of an Al-Si-rich primary crystalline phase. 
The release rates for components other than aluminum are rela- 
tively low, but aluminum is released at a much higher rate than is 
typical for durable waste glasses. Secondary crystalline phases 
form relatively early during the corrosion of Formula 532 and ap- 
pear to consist almost entirely of the Al-Si-rich primary phase (or a 
crystal with the same Al:Si ratio) and a sodium-bearing zeolite. Fu- 
ture test results are expected to highlight the relative importance of 
primary and secondary crystalline phases to the rate of corrosion 
of Formula 127 and Formula 532. 


25273 (ANL/ACL-94/2) The determination of PCBs in 
Rocky Flats Type IV waste sludge by gas chromatography/ 
electron capture detection. Part 2. Parish, K.J.; Applegate, D.V.; 
Postlethwait, P.D.; Boparai, A.S.; Reedy, G.T. Argonne National 
Lab., IL (United States). Dec 1994. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95015692. Source: OSTI; NTIS; INIS; GPO Dep. 

Before disposal, radioactive sludge (Type IV) from Rocky Flats 
Plant (RFP) must be evaluated for polychlorinated biphenyl (PCB) 
content. The Type IV sludge consists of organic solvents, de- 
greasers, cutting oils, and transuranic (TRU) waste mixed with 
calcium silicate (MicroCel E® and Oil Dri@ to form a grease or 
paste-like material. For laboratory testing, a nonradioactive simu- 
lated Type 17V RFP sludge was prepared at Argonne National 
Laboratory-East (ANL-E). This sludge has a composition similar to 
that expected from field samples. In an earlier effort, a simplified 
method was developed for extraction, cleanup of extract, and de- 
termination of PCBs in samples of simulated sludge spiked with 
Aroclors 1254 and 1260. The simplified method has now been 
used to determine the presence and quantities of other Aroclors in 
the simulated sludge, namely, Aroclors 10 1 6, 1221, 1232, 1242, 
and 1248. The accuracy and precision of the data for these Aro- 
clors were found to be similar to the data for sludges spiked with 
Aroclors 1254 and 1260. Since actual sludges may vary in compo- 
sition, the method was also verified by analyzing another source of 
Type IV simulated sludge, prepared by Argonne National 
Laboratory-West (ANL-W). 


25274 (ANL/DIS/CP-87032) Factors affecting acceptability 
of radioactive metal recycling to the public and stakeholders. 
Nieves, L.A.; Burke, C.J. Argonne National Lab., IL (United States). 
1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-950786-2: 3. an- 
nual conference on the recycle and reuse of radioactive scrap 
metal, Knoxville, TN (United States), 31 Jul - 3 aug 1995). Order 
Number DE95015643. Source: OSTI; NTIS; INIS; GPO Dep. 

The perception of risk takes place within a cultural context that is 
affected by individual and societal values, risk information, personal 
experience, and the physical environment. Researchers have found 
that measures of “voluntariness of risk assumption,” of “disaster 
potential,” and of “benefit” are important in explaining risk accept- 
ability. A review of cross-cultural studies of risk perception and risk 
acceptance, as well as an informal stakeholder survey, are used to 
assess the public acceptability of radioactive scrap metal recycling. 
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25275 (ANL/EA/CP-84823) Permitting mixed waste treat- 
ment, storage and disposal facilities: A mixed bag. Ranek, N.L. 
(Argonne National Lab., IL (United States)); Coalgate, J.L. Argonne 
National Lab., IL (United States). [1995]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950877-15: 3. American Society for Mechanical 
Engineers biannual mixed waste symposium, Baltimore, MD 
(United States), 7-11 Aug 1995). Order Number DE95014094. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Federal Facility Compliance Act of 1992 (FFCAct) requires 
the U.S. Department of Energy (DOE) to make a comprehensive 
national inventory of its mixed wastes (i.e., wastes that contain 
both a hazardous component that meets the Resource Conserva- 
tion and Recovery Act (RCRA) definition of hazardous waste and a 
radioactive component consisting of source, special nuclear, or 
byproduct material regulated under the Atomic Energy Act (AEA)), 
and of its mixed waste treatment technologies and facilities. It also 
requires each DOE facility that stores or generates mixed waste to 
develop a treatment plan that includes, in part, a schedule for con- 
structing units to treat those wastes that can be treated using 
existing technologies. Inherent in constructing treatment units for 
mixed wastes is, of course, permitting. This paper identifies Fed- 
eral regulatory program requirements that are likely to apply to new 
DOE mixed waste treatment units. The paper concentrates on 
showing how RCRA permitting requirements interrelate with the 
permitting or licensing requirements of such other laws as the 
Atomic Energy Act, the Clean Water Act, and the Clean Air Act. 
Documentation needed to support permit applications under these 
laws are compared with RCRA permit application documentation. 
National Environmental Policy Act (NEPA) documentation require- 
ments are also addressed, and throughout the paper, suggestions 
are made for managing the permitting process 


25276 (ANL/EA/CP-—86390) Scrap metal management is- 
sues associated with naturally occurring radioactive material. 
Smith, K.P.; Blunt, D.L. Argonne National Lab., IL (United States). 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-950786—-1: 3. annual 
conference on the recycle and reuse of radioactive scrap metal, 
Knoxville, TN (United States), 31 Jul - 3 aug 1995). Order Number 
DE95015646. Source: OSTI; NTIS; GPO Dep. 

Certain industrial processes sometimes generate waste by- 
products that contain naturally occurring radioactive material 
(NORM) at elevated concentrations. Some industries, including the 
water treatment, geothermal energy, and petroleum industries, gen- 
erate scrap metal that may be contaminated with NORM wastes. Of 
these three industries, the petroleum industry probably generates 
the largest quantity of NORM-contaminated equipment, conserva- 
tively estimated at 170,000 tons per year. Equipment may become 
contaminated when NORM-containing scale or sludge accumulates 
inside water-handling equipment. The primary radionuclides of con- 
cern in these NORM wastes are radium-226 and radium-228. 
NORM-contaminated equipment generated by the petroleum indus- 
try currently is managed several ways. Some equipment is routinely 
decontaminated for reuse; other equipment becomes scrap metal 
and may be disposed of by burial at a licensed landfill, encapsula- 
tion inside the wellbore of an abandoned well, or shipment 
overseas for smelting. In view of the increased regulatory activities 
addressing NORM, the economic burden of managing NORM- 
contaminated wastes, including radioactive scrap metal, is likely to 
continue to grow. Efforts to develop a cost-effective strategy for 
managing radioactive scrap metal should focus on identifying the 
least expensive disposition options that provide adequate protection 
of human health and the environment. Specifically, efforts should 
focus on better characterizing the quantity of radioactive scrap 
available for recycle or reuse, the radioactivity concentration levels, 
and the potential risks associated with different disposal options. 


25277 


(ANL/ED-95-1) The evaluation of the x-ray fluores- 
cence (XRF) technique for process monitoring of vitreous slag 
from thermal waste treatment systems: A comparative study 
of the analysis of Plasma Hearth slag for Ce, Fe and Cr by 
XRF and inductively coupled plasma spectrometries. Sutton, 
M.A.H.; Crane, P.J.; Cummings, D.G.; Carney, K.P. Argonne Na- 
tional Lab., Idaho Falis, ID (United States). May 1995. 62p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015938. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Slag material produced by the Plasma Hearth Process (PHP) 
varies in chemical composition due to the heterogeneous nature of 
the input sample feed. X-ray fluorescence (XRF) is a spectroscopic 
technique which has been evaluated to perform elemental analyses 
on surrogate slag material for process control. Vitreous slag sam- 
ples were ground to a fine powder in an impact ball mill and 
analyzed directly using laboratory prepared standards. The fluores- 
cent intensities of Si, Al and Fe in the slag samples was utilized to 
determine the appropriate matrix standard set for the determination 
of Ce. The samples were analyzed for Cr, Ni, Fe and Ce using a 
wavelength dispersive XRF polychromator. Split samples were dis- 
solved and analyzed by Inductively Coupled Plasma-Atomic 
Emission Spectrometry (ICP-AES). The precision of the XRF tech- 
nique was better than 5% RSD. The limit of detection for Ce varied 
with sample matrix and was typically below 0.01% by weight. The 
linear dynamic range for the technique was evaluated over two or- 
ders of magnitude. Typical calibration standards ranged from 
0.01% Ce to 1% Ce. The Ce determinations performed directly on 
ground slag material by the XRF techniques were similar to ICP- 
AES analyses. Various chemical dissolution and sample 
preparation techniques were evaluated for the analysis of Ce in 
slag samples. A fusion procedure utilizing LIBO2 was found to pro- 
vide reliable analyses for the actinide surrogate in a variety of slag 
matrices. The use of the XRF technique reduced the time of analy- 
sis for Ce and Cr from three days to one day for five samples. No 
additional waste streams were created from the analyses by the 
XRF technique, while the ICP technique generated several liters of 
liquid waste. 


25278 (ANL/ED-95-2) A review of the corrosion and py- 
rophoricity behavior of uranium and plutonium. Totemeier, T.C. 
Argonne National Lab., idaho Falls, ID (United States). Jun 1995. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015937. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents a review of the corrosion and pyrophoricity 
behavior of uranium and plutonium. For each element, the reactions 
with oxygen, water vapor, and aqueous solutions are described in 
terms of reaction rates, products, and mechanisms. Their py- 
rophoric tendencies in terms of measured ignition temperatures are 
discussed, and the effects of the important variables specific area, 
gas composition, and prior storage rare stated. The implications of 
the observed behavior for current storage issues are considered. 


25279 (ANL/EMO/CP--85698) Mixed and low-level ra- 
dioactive waste disposal from the Argonne National 
Laboratory-East Map Tube Facility. Wescott, J.B.; Moos, L.P. Ar- 
gonne National Lab., IL (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950877-16: 3. American Society for Mechanical 
Engineers biannual mixed waste symposium, Baltimore, MD 
(United States), 7-11 Aug 1995). Order Number DE95014096. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Map Tube Facility was a storage unit for small, highly ra- 
dioactive objects. The facility consisted of 129 cast-iron pipes cast 
vertically in a concrete monolithic structure. The objects were pack- 
aged and placed into the pipes for storage prior to disposal or 
reuse in research experiments. Deterioration of the facility allowed 
water to enter the pipes. Release of this contaminated water has 
resulted in radiological contamination of underlying soil and 
groundwater. Sediment, principally corrosion products, collected in 
the bottom of the pipes. Decontamination and decommissioning of 
the Map Tube Facility generated a large quantity of radioactive 
mixed and low-level waste. All low-level and mixed waste that can 
not be treated on-site is sent to the Westinghouse Hanford Com- 
pany (WHC) in Richland, Washington for storage or disposal. 
Because of the difficulty and cost of disposing radioactive mixed 
waste, a great amount of effort was expended to limit the mixed 
waste volume. The final volume of mixed waste was approximately 
99 percent less than originally generated with total waste disposal 
costs being reduced by roughly two-thirds. 





25280 (BNL-61711) Seismic design evaluation guidelines 
tor buried piping for the DOE HLW Facilities. Lin, Chi-Wen 
(Consultant, Martinez, CA (United States)); Antaki, G.; Bandyopad- 
hyay, K.; Bush, S.H.; Costantino, C.; Kennedy, R. Brookhaven 
National Lab., Upton, NY (United States). [1995]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-950740—-45: Joint ASME/JSME pressure 
vessels and piping conference, Honolulu, Hi (United States), 23-27 
Jul 1995). Order Number DE95011777. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents the seismic design and evaluation guidelines 
for underground piping for the Department of Energy (DOE) High- 
Level-Waste (HLW) Facilities. The underground piping includes 
both single and double containment steel pipes and concrete pipes 
with steel lining, with particular emphasis on the double contain- 
ment piping. The design and evaluation guidelines presented in 
this paper follow the generally accepted beam-on-elastic-foundation 
analysis principle and the inertial response calculation method, re- 
spectively, for piping directly in contact with the soil or contained in 
a jacket. A standard analysis procedure is described along with the 
discussion of factors deemed to be significant for the design of the 
underground piping. The following key considerations are ad- 
dressed: the design feature and safety requirements for the inner 
(core) pipe and the outer pipe; the effect of soil strain and wave 
passage; assimilation of the necessary seismic and soil data; iner- 
tial response calculation for the inner pipe; determination of 
support anchor movement loads; combination of design loads; and 
code comparison. Specifications and justifications of the key 
parameters used, stress components to be calculated and the al- 
lowable stress and strain limits for code evaluation are presented. 


25281 (CONF-9406226-, pp. 38) Integration of risk analy- 
sis, land use planning, and cost analysis. Rajen, G.; Sanchez, 
G. Pacific Northwest Lab., Richland, WA (United States). [1994]. 
From DOE integrated workshop from strategic planning to baseline 
and other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) and the Pueblo of San lide- 
fonso (Pueblo), which is a sovereign Indian tribe, have often been 
involved in adversarial situations regarding the Los Alamos Na- 
tional Laboratory (LANL). The Pueblo shares a common boundary 
with the LANL. This paper describes an on-going project that could 
alter the DOE and the Pueblo’s relationship to one of cooperation; 
and unite the DOE and the Pueblo in a Pollution Prevention/Waste 
Minimization, and Integrated Risk Analysis and Land Use Planning 
effort. 


25282 (CONF-9406226-, pp. 125-140) Potential primary 
contaminants at the various operable units of the Rocky Flats 
Plant. Woods, L.E. (EG&G Rocky Flats, Inc., Golden, CO (United 
States)); Blaha, F.J. Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 4395p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Although detailed information about contaminants at the Rocky 
Flats Plant (RFP) has been compiled, no clear description of the 
nature and location of the largest spills and most critical contami- 
nant releases has been prepared. To provide this description, 
historical use and release information was assessed. Sites with 
small amounts or low concentrations of contaminants or with un- 
substantiated reports of contaminated were excluded. After these 
minor or doubtful constituents were deleted, fifteen contaminants 
remained. The fifteen contaminants can be grouped into five cate- 
gories: (1) solvents (carbon tetrachloride, tetrachloroethylene, 
trichloroethylene, trichioroethane, methylene chloride and acetone); 
(2) actinides (plutonium, americium, uranium, and tritium); (3) oils 
(hydraulic and lathe oils, and number 6 fuel oil); (4) metals (chro- 
mium and lithium); and (5) nitrates. The most important potential 
primary contaminant is carbon tetrachloride because very large 
quantities were used at RFP. There are also significant quantities 
of chlorinated solvents and nitrates, both of which were heavily 
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used. Actinides are present in substantial concentrations in only a 
few locations. Operable Unit (OU) 16 had no potential primary 
contaminants and OUs 3, 5, 11 and 15 each had only one. The re- 
sultant shortened and simplified list allows the most important 
contaminants and the most probable media to receive first priority, 
thereby affording a more rational approach to treatment evaluation 
and selection. 


25283 (CONF-9406226-, pp. 255-267) An integrated risk as- 
sessment approach: Risk assessment in the programmatic 
environmental impact statement. Morris, J.M. (Oak Ridge Na- 
tional Lab., TN (United States)). Pacific Northwest Lab., Richland, 
WA (United States). [1994]. DOE Contract AC05-840R21400. 
From DOE integrated workshop from strategic planning to baseline 
and other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The following paper is an informal summary of salient points 
made in the presentation entitied “An Integrated Risk Assessment 
Approach: Risk Assessment in the Programmatic Environmental 
impact Statement (PEIS).”. This presentation was given at the U.S. 
DOE Integrated Planning Workshop in Denver, Colorado on June 
2, 1994. Integrated decision analysis is very important in environ- 
mental restoration and waste management in the evaluation of 
such things as land use planning, waste load forecasting, cost 
analyses, and technology development activities. Integrated risk 
assessment is an approach that addresses multiple components of 
risk, including: risks from surplus facilities as well as typical envi- 
ronmental restoration sites, risks to the public, risks to workers, 
ecological risk, risks before, during and after remediation activities, 
and others. 


25284 (CONF-9406226-, pp. 364) DOE integrated planning 
workshop. Miles, B. (ICF Kaiser Engineers, Inc., Lakewood, CO 
(United States)); Keith, S. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

A significant number of options existed for processing solar pond 
sludge. In order to assure that the most cost effective and techni- 
cally viable processing option was selected, an options analysis, 
using probabilistic risk assessment techniques was performed. The 
various waste stream processing options were analyzed to deter- 
mine the most viable approach for accomplishing the Solar Pond 
Remediation Program. This included defining the requirements and 
developing a strategic plan for the certifiable processing of existing 
Pondcret/Saltcrete billets, the A/B Pond and the C Pond/Clarifier 
waste streams. The analysis considered all aspects in the areas of 
technological maturity, fiscal constraints, political and regulatory 
imperatives, and Rocky Flats Plant operational restrictions. A risk- 
based analytical approach was used to quantify, to the extent 
practical, the probabilities of success and failure for practical pro- 
cessing options. 


25285 (CONF-9406226-, pp. 420-438) Integration of facility 
reuse analysis with life cycle cost analysis. Canestaro, J. 
(Barge, Waggoner, Sumner and Cannon, Inc., Oak Ridge, TN 
(United States)); Fritts, S.; Howard, S.; Jones, L.; Velazquez, L.E. 
Pacific Northwest Lab., Richland, WA (United States). [1994]. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A low level waste storage (LLWS) study to evaluate suitable va- 
cant and unoccupied Oak Ridge Reservation (ORR) space was 
recently commissioned by ESWMO and completed by BWSC. Sixty 
buildings, most of them more than 50 years old and designated for 
D&D, were evaluated for LLWS capacity, possible storage configu- 
rations, and life cycle cost. The planning and evaluation process 
was executed in five phases: (1) initial screening of 21 million 
square feet of ORR buildings to identify potential storage 
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candidates, (2) detailed screening of 60 candidate buildings to de- 
termine technically suitable LLWS space, (3) evaluation of 14 
buildings (totaling 12.3 million square feet) to determine the con- 
servative number and layout of LLWS containers that could be 
placed at each location, (4) testing of representative long-term cost 
feasibility by life cycle cost analysis that compared an existing 
building to a new fabric membrane structure of equal capacity, and 
(5) recommendation of the most feasible LLWS strategy based on 
planning and life cycle cost analysis. This methodology provides an 
objective means of comparing fundamentally different storage op- 
tions. In cases where all other evaluation criteria are relatively 
equal, the option with significantly lower present value of costs 
over its planning life cycle should be selected as the preferred op- 
tion, absent site, program, or DOE guidance to the contrary. The 
use of a computer spreadsheet program to calculate and compare 
alternatives provides accuracy, analysis speed, and the capability 
to easily complete “what if? scenarios for the client. These com- 
puter capabilities are shown in the spreadsheet output for the 
LLWS alternatives that was included in the recent ESWMO report. 


25286 (CONF-9406226-, pp. 449-450) Complex decision 
making using a structured framework. Anderson, S.A. (EG & G 
Rocky Flats, Inc., Golden, CO (United States)); McKeown, T.J.; 
Jankousky, J.L. Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

In response to regulatory requirements, Rocky Flats has devel- 
oped and implemented a methodology to select primary treatment 
technologies for its mixed low-level (MLL) wastes. Several factors 
have contributed to the complexity of technology selection at Rocky 
Flats, including lack of detailed waste characterization data, lack of 
detailed information about the technologies under consideration, 
and the intense public scrutiny that the selection process is ex- 
pected to generate. These three factors were the primary drivers 
for development of the selection methodology 


25287 (CONF-950596—2) Application of multisorbent traps 
to characterization and quantification of workplace exposure 
source terms. Dindal, A.B.; Ma, Cheng-Yu; Jenkins, R.A.; Higgins, 
C.E.; Skeen, J.T.; Bayne, C.K. Oak Ridge National Lab., TN 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Con- 
ference on measurement of toxic and related air pollutants; 
Durham, NC (United States); 2-5 May 1995. Order Number 
DE95016354. Source: OSTI; NTIS; INIS; GPO Dep. 

Multisorbent traps have been used for several years to charac- 
terize complex atmospheres. Only more recently have multisorbent 
traps been used for quantitative analysis. The traps provide an ef- 
fective method for retaining a wide range of airborne Organic 
contaminants, since these carbonaceous sorbents are relatively hy- 
drophobic, have large surface areas, do not have active functional 
groups, and have fewer chemical artifacts than other sorbents. 
Multtisorbent traps, which are 76 mm in length and have a 6 mm 
outside diameter, contain sequentially loaded beds of Carbotrap C, 
Carbotrap, and Carbosieve SIll, similar to a commercially available 
trap. The injection port of a gas chromatograph is configured for 
thermal desorption analysis of the traps via an in-house modifica- 
tion. Currently, multisorbent traps are being used to sample the 
headspace of underground storage tanks at the Department of En- 
ergy’s Hanford site, in Richland, Washington. The analyses are 
performed by flame ionization or mass spectrometric detection. Tar- 
get organic analytes include Cg to C3 alkanes, nitriles, alkyl 
ketones, dibutyl butyl phosphonate and tributyl phosphate. Pre- 
analytical holding times or practical reporting times for many target 
analytes are at least 84 days under either refrigerated or ambient 
conditions. Traps are fabricated, conditioned, and spiked with three 
surrogate standards in the vapor phase prior to shipment to the 
site. Recovery of the surrogates from the multisorbent traps serve 
as a statistical process control. Source concentrations of Hanford 


underground storage tank headspaces range from 0.96 mg/m® to 
1200 mg/m°. 
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25288 (CONF-9506204—1) TBM tunneling on the Yucca 
Mountain Project: Proceedings. Williamson, G.E.; Gowring, |.M. 
(ed.). Science Applications International Corp., Las Vegas, NV 
(United States). [1995]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-87NV10576. From 1995 
rapid excavation and tunneling conference; San Francisco, CA 
(United States); 18-21 Jun 1995. Order Number DE95014249. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy's (DOE) Yucca Mountain Project 
(YMP) is a scientific endeavor to determine the suitability of Yucca 
Mountain for the first long term, high level nuclear waste repository 
in the United States. Status of this long-term project form the con- 
struction perspective is described. A key element is construction of 
the Exploratory Studies Facility (ESF), which is being excavated 
with a 7. 6 m(25 ft) diameter tunnel boring machine (TBM). Devel- 
opment of the ESF may include the excavation of over 15 km (9.3 
mi) of tunnel varying in size from 3 to 7.6 m(10 to 25 ft). Prior to 
construction, extensive constructibility reviews were an interactive 
part of the final design. Intent was to establish a constructible de- 
sign that met the long-term stability requirements for radiological 
safety of a future repository while maintaining flexibility for the sci- 
entific investigations and acceptable tunneling productivity. 


25289 (DOE/CAO—95-2043-Vol.4-Draft) No-migration vari- 
ance petition: Draft. Volume 4, Appendices DIF, GAS, GCR 
(Volume 1). USDOE Carlsbad Area Office, NM (United States). 31 
May 1995. 638p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE95014146. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy is responsible for the disposition of 
transuranic (TRU) waste generated by national defense-related ac- 
tivities. Approximately 2.6 million cubic feet of the se waste have 
been generated and are stored at various facilities across the 
country. The Waste Isolation Pilot Plant (WIPP), was sited and 
constructed to meet stringent disposal requirements. In order to 
permanently dispose of TRU waste, the DOE has elected to peti- 
tion the US EPA for a variance from the Land Disposal Restrictions 
of RCRA. This document fulfills the reporting requirements for the 
petition. This report is volume 4 of the petition which presents de- 
tails about the transport characteristics across drum filter vents and 
polymer bags; gas generation reactions and rates during long-term 
WIPP operation; and geological characterization of the WIPP site. 


25290 (DOE/EIS—0200-D-Vol.1) Draft Waste Management 
Programmatic Environmental Impact Statement for managing 
treatment, storage, and disposal of radioactive and hazardous 
waste. Volume 1. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (United States). Aug 1995. 
600p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95017608. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of the Waste Management Programmatic Environ- 
mental Impact Statement (WM PEIS) is to provide environmental 
input for the Department of Energy’s (DOE) proposed action of 
identifying future configurations for selected waste management fa- 
cilities. Each future configuration considered is based on a different 
waste type. These include: low-level mixed waste, low-level waste, 
transuranic waste, high-level waste, and hazardous waste. The se- 
lected waste management facilities being considered for these 
different waste types are treatment and disposal facilities for low- 
level mixed waste; treatment and disposal facilities for low-level 
waste; treatment and storage facilities for transuranic waste in the 
event that treatment is required before disposal; storage facilities 
for treated (vitrified) high-level waste canisters; and treatment of 
nonwastewater hazardous waste by DOE and commercial vendors. 
In addition to the no action alternative, which includes only existing 
or approved waste management facilities, the alternatives evalu- 
ated in this PEIS for each of the waste type configurations include 
decentralized, regionalized, and centralized alternatives for using 
existing and operating new waste management facilities. The eval- 
uation of environmental consequences in this PEIS includes the 
cumulative impacts of combining future configurations for the five 
waste types and analyzed the collective impacts of other past, 
present, and reasonably foreseeable future activities. Other issues 
associated with implementing the proposed action are also dis- 
cussed. Discussion of these issues is included to provide further 





understanding of the decisions to be reached and to provide the 


opportunity for public input on improving DOE's Environmental 
Management Program. 


25291 (DOE/EIS—0200-D-Vol.2) Draft Waste Management 
Programmatic Environmental Impact Statement for managing 
treatment, storage, and disposal of radioactive and hazardous 
waste. Volume 2, Site data tables. USDOE Office of Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
States). Aug 1995. 400p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95017609. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Volume 2 is an integral part of the Office of Environmental Man- 
agements (EM’s) Waste Management Programmatic Environmental 
Impact Statement (WM PEIS), which portrays the impacts of EM’s 
waste management activities at each of the 17 major DOE sites 
evaluated in the WM PEIS. Impacts are displayed for each of the 
17 major sites in tabular form as a complement to the impact dis- 
cussions in waste-type Chapters 6 through 10. The chapters 
present background information on each waste type, volume data, 
existing capacities for managing the wastes, and assumptions used 
in the waste-type analysis. Readers should refer to these chapters 
and to Chapter 5, “Impact Analysis Methodologies,” for a more 
thorough discussion of the methodologies, assumptions and defini- 
tions associated with these impacts. A synopsis of key definitions 
and assumptions is also presented at the rear of this introductory 
section. 


25292 (DOE/EIS—0200-D-Vol.3) Draft Waste Management 
Programmatic Environmental Impact Statement for managing 
treatment, storage, and disposal of radioactive and hazardous 
waste. Volume 3, Appendix A: Public response to revised NOI, 
Appendix B: Environmental restoration, Appendix C, Environ- 
mental impact analysis methods, Appendix D, Risk. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Aug 1995. 600p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95017610. Source: OSTI; NTIS; INIS; GPO Dep. 

Volume three contains appendices for the following: Public com- 
ments do DOE's proposed revisions to the scope of the waste 
management programmatic environmental impact statement; Envi- 
ronmental restoration sensitivity analysis; Environmental impacts 
analysis methods; and Waste management facility human health 
risk estimates. 


25293 (DOE/EIS—0200-D-Vol.4) Draft Waste Management 
Programmatic Environmental Impact Statement for managing 
treatment, storage, and disposal of radioactive and hazardous 
waste. Volume 4, Appendix E: Transportation, Appendix F: Ac- 
cidents, Appendix G: Waste minimization, Appendix H: 
Technology development, Appendix |: Minority and low- 
income population distribution. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Aug 1995. 250p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95017611. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Voiume four contains appendices for the following: radioactive 
and hazardous waste transportation risk assessments; treatment 
and storage facility accidents; waste minimization; technology de- 
velopment; and distribution of minority and low-income populations 
at the 17 major waste management sites. 


25294 (DOE/LLW-219) Mixed Waste Management Options: 
1995 Update. National Low-Level Waste Management Program. 
Kirner, N. (Foster Wheeler Environmental Corp. (United States)); 
Kelly, J.; Faison, G.; Johnson, D. Lockheed Idaho Technologies 
Co., Idaho Falls, ID (United States). May 1995. 371p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. Order Number DE95014020. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In the original mixed Waste Management Options (DOE/LLW- 
134) issued in December 1991, the question was posed, “Can 
mixed waste be managed out of existence?” That study found that 
most, but not all, of the Nation’s mixed waste can theoretically be 
managed out of existence. Four years later, the Nation is still faced 
with a lack of disposal options for commercially generated mixed 
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waste. However, since publication of the original Mixed Waste 
Management Options report in 1991, limited disposal capacity and 
new technologies to treat mixed waste have become available. A 
more detailed estimate of the Nation’s mixed waste also became 
available when the US Environmental Protection Agency (EPA) and 
the US Nuclear Regulatory Commission (NRC) published their 
comprehensive assessment, titled National Profile on Commercially 
Generated Low-Level Radioactive Mixed Waste (National Profile). 
These advancements in our knowledge about mixed waste invento- 
ries and generation, coupled with greater treatment and disposal 
options, lead to a more applied question posed for this updated 
report: “Which mixed waste has no treatment option?” Beyond es- 
timating the volume of mixed waste requiring jointly regulated 
disposal, this report also provides a general background on the 
Atomic Energy Act (AEA) and the Resource Conservation and Re- 
covery Act (RCRA). It also presents a methodical approach for 
generators to use when deciding how to manage their mixed 
waste. The volume of mixed waste that may require land disposal 
in a jointly regulated facility each year was estimated through the 
application of this methodology. 


25295 (DOE/MWIP-26) Alternatives to incineration. Techni- 
cal area status report. Schwinkendorf, W.E. (BDM Federal, Inc., 
Albuquerque, NM (United States)); McFee, J.; Devarakonda, M.; 
Nenninger, L.L.; Fadullon, F.S.; Donaldson, T.L.; Dickerson, K. 
Oak Ridge National Lab., TN (United States). Apr 1995. 474p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95015684. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recently, the DOE's Mixed Waste Integrated Program (MWIP) 
(superseded by the Mixed Waste Focus Area) initiated an evalua- 
tion of alternatives to incineration to identify technologies capable 
of treating DOE organically contaminated mixed wastes and which 
may be more easily permitted. These technologies have the poten- 
tial of alleviating stakeholder concerns by decreasing off-gas 
volurties and the associated emissions of particulates, volatilized 
metals and radionuclides, PICs, NO,, SOx, and recombination 
products (dioxins and furans). Ideally, the alternate technology 
would be easily permitted, relatively omnivorous and effective in 
treating a variety of wastes with varying constituents, require mini- 
mal pretreatment or characterization, and be easy to implement. In 
addition, it would produce secondary waste stream volumes signifi- 
cantly smaller than the original waste stream, and would minimize 
the environmental health and safety effects on workers and the 
public. The purpose of this report is to provide an up-to-date (as of 
early 1995) compendium of iternative technologies for designers of 
mixed waste treatment facilities, and to identify lternate technolo- 
gies that may merit funding for further development. Various 
categories of non-thermal and thermal technologies have been 
evaluated and are summarized in Table ES-1. Brief descriptions of 
these technologies are provided in Section 1.7 of the Introduction. 
This report provides a detailed description of approximately 30 al- 
ternative technologies in these categories. Included in the report 
are descriptions of each technology; applicable input waste 
streams and the characteristics of the secondary, or output, waste 
streams; the current status of each technology relative to its avail- 
ability for implementation; performance data; and costs. This 
information was gleaned from the open literature, governments re- 
ports, and discussions with principal investigators and developers. 


25296 (DOE/NV/10872-T208) Mechanical properties of 
tuffaceous rocks under triaxial conditions. Karakouzian, M.; 
Hudyma, N. Nevada Univ., Las Vegas, NV (United States). Dept. 
of Civil and Environmental Engineering. Dec 1994. 152p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-S90NV10872. Order Number DE95016299. Source: OSTI; 
NTIS; GPO Dep. 

Yucca Mountain has been designated as a potential site for a 
high level nuclear waste repository. Part of the site characterization 
program is an investigation of the mechanical properties of, the tuffs 
which comprise Yucca Mountain. This study tested specimens of 
TCw tuff in triaxial compression to observe the effects of confining 
pressure, saturation, strain rate, and anisotropy on the compres- 
sive strengths and Young's Moduli of the specimens. Test results 
have shown that increasing the confining pressure increased the 
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compressive strength and generally increased the Young’s Modu- 
lus. Saturation appears to lower both the compressive strength and 
Young's Modulus of the specimens. Increasing strain rates 
increases the compressive strengths, but lowers the Young’s Mod- 
ulus values. There appears to be a stiffness anisotropy where the 
specimens are stiffer pempendicular to the orientation of the litho- 
physal cavity orientation. Correlations with porosity have shown an 
increase in porosity generally lowers both the compressive strength 
and the Young’s Modulus of the specimens. From the triaxial tests, 
the Mohr — Coulomb strength parameters have also been deter- 
mined. A comparison between the strengths and modulus values 
from this study, values from previous studies and the suggested 
values reveal that the values computed for this study are generally 
lower than the previously published data. This discrepancy may be 
due to sample and specimen differences between the studies. 


25297 (DOE/NV/10872-T213) Surface markers. [Quarterly 
report, January 1—June 30, 1995]. Andrews, W.B. Nevada Univ., 
Las Vegas, NV (United States). Harry Reid Center for Environmen- 
tal Studies. [1995]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC08-90NV10872. Order Number 
DE95016305. Source: OSTI; NTIS; GPO Dep. 

This research examined information on natural phenomena and 
human activities to ultimately recommend specific sites for surface 
markers to warn future generations of the potential hazards of dis- 
posed waste. Literature pertaining to previous marker designs was 
reviewed and summarized. This literature primarily addressed the 
recommendations of a consultant team for developing a marker 
system to warn future generations about radioactive waste (WIPP, 
New Mexico). Literature on archeological markers (e.g., Nazca 
lines in Peru, pyramids) and their durability was also covered. Ap- 
plication to Yucca Mountain is discussed; sites for possible 
placement of surface markers are considered. 


25298 (DOE/NV/10872-T215) Heat transfer studies. Quar- 
terly report. Boehm, R.; Chen, Y.T.; Vallebuona, J. Nevada Univ., 
Las Vegas, NV (United States). Heat Transfer Lab. 20 Jul 1995. 
225. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE95016307. Source: 
OSTI; NTIS; GPO Dep. 

Nitrogen gas has been used in experimental studies related to 
understanding issues in the extension of multi-phase models to 
sub-residual saturation conditions during drying. Two different flow 
rates of 1 SLPM and 0.5 SLPM with a room temperature boundary 
condition on the aluminum column have been examined. Informa- 
tion about variations of humidity and temperatures is given. It is 
shown that the situation that exists in the experiments is somewhat 
different than that found in typical assumptions made by numerical 
modelers. Work planned for the next quarter is outlined. The appa- 
ratus used for the work noted above will be supplemented to allow 
other temperature conditions than ambient to be evaluated. Tem- 
peratures up to 90°C will be used. Other work planned for the next 
period will involve the use of small-scale simulated repository ex- 
periment to determine temperatures and humidities around a 
horizontal heater within an annulus in a rigid porous medium. The 
effect of backfill on performance when episodic flows are encoun- 
tered will be compared to results when backfill is not present (the 
latter results have been determined earlier). 


25299 


(DOE/NV/10872-T219) Waste package project quar- 
terly report, April 1, 1995—June 30, 1995. Ladkany, S.G. Nevada 
Univ., Las Vegas, NV (United States). 20 Jul 1995. 94p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


FC08-90NV10872. Order Number DE95016315. Source: 
NTIS; INIS; GPO Dep. 

Research activities spanned multidisciplinary areas: structural 
and stress analysis of the container including nonlinear yield and 
damage assessment and structural stability studies of the dynamic 
behavior of the steel multipurpose container under normal and ac- 
cidental handling conditions; nuclear fission criticality studies in the 
canisters; investigation of novel canister design concepts and 
corrosion studies; heat transfer studies of the waste canisters and 
in adjacent rock drifts; fluid flow in porous media and radionuclide 
transport in near field rock; stresses and stability of the rock forma- 
tions resulting from thermal loading of fuel elements and 
multi-tunnel concept being analyzed; faulted rock tunnel model; 
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and three link steel robot for remote handling of high level nuclear 
waste. 


25300 (DOE/PC/94215-T2) Conversion of coal wastes into 
waste-cleaning materials. Quarterly progress report, January 
1, 1995—January 31, 1995. Shih, Wei-Heng. Drexel Univ., Philadel- 
phia, PA (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC94215. 
Order Number DE95017334. Source: OSTI; NTIS; GPO Dep. 

As indicated in the last quarterly report, the objective of our re- 
search in this quarter is studying the ion-exchange properties of 
the zeolites converted from fly ash. It is well known that zeolites Y 
and A have good ion-exchange capabilities with ions such as Cs 
and Co which are abundant in nuclear wastes, and NH, ions which 
are abundant in waste water. Since zeolites are formed within the 
fly ash, and it is not a simple task to separate them from the fly 
ash, the ion-exchange study was done on the treated fly ash with- 
out separating the zeolites from the fly ash. 


25301 (DOE/RL-95-68) Tritiated wastewater treatment and 
disposal evaluation for 1995. Allen, W.L. (Westinghouse Hanford 
Co., Richland, WA (United States)). USDOE Richland Operations 
Office, WA (United States). Aug 1995. 68p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95017144. Source: OSTI; NTIS; INIS; GPO Dep. 

A second annual summary and analysis of potential processes 
for the mitigation of tritium contained in process effluent, ground 
water and stored waste is presented. It was prepared to satisfy the 
Hanford Federal Facility and Consent Order (Tri-Party Agreement) 
Milestone M-26-05B. Technologies with directed potential for sepa- 
ration of tritium at present environmental levels are organized into 
two groups. The first group consists of four processes that have or 
are undergoing significant development. Of these four, the only ac- 
tive project is the development of membrane separation technology 
at the Pacific Northwest Laboratory (PNL). Although research is 
progressing, membrane separation does not present a near term 
option for the mitigation of tritium. A second grouping of five early 
stage projects gives an indication of the breadth of interest in low 
level tritium separation. If further developed, two of these technolo- 
gies might prove to be candidates for a separation process. At the 
present, there continues to be no known commercially available 
process for the practical reduction of the tritium burden in process 
effluent. Material from last year’s report regarding the occurrence, 
regulation and management of tritium is updated and included in 
the appendices of this report. The use of the State Approved Land 
Disposal Site (SALDS) for disposal of tritiated effluent from the 200 
Area Effluent Treatment Facility (ETF) begins in the fall of 1995. 
This is the most significant event impacting tritium in the environ- 
ment at the Hanford Site this coming year. 


25302 (DOE/RW-0476) OCRWM Bulletin: Westinghouse 
begins designing multi-purpose canister. USDOE Office of Civil- 
ian Radioactive Waste Management, Washington, DC (United 
States). Sum 1995. 28p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95017244. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This publication consists of two parts: OCRWM (Office of Civilian 
Radioactive Waste Management) Bulletin; and Of Mountains & Sci- 
ence which has articles on the Yucca Mountain project. The 
OCRWNM provides information about OCRWM activities and in this 
issue has articles on multi-purpose canister design, and transporta- 
tion cask trailer. 


25303 (DOE/RW-0478) ORCWM test and evaluaton master 
plan. Revision 00. TRW Environmental Safety Systems, Inc., Vi- 
enna, VA (United States). Aug 1995. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-91RW00134. 
Order Number DE95017242. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
Test and Evaluation Master Plan (TEMP) describes the program 
Test and Evaluation (T&E) policy, objectives, requirements, general 
methodology (test flow and description of each T&E phase), 
responsibilities, and scheduling of test phases for the Civilian Ra- 
dioactive Waste Management System (CRWMS). This TEMP is a 
program-level management planning document for al CRWMS T&E 
activities and will be used in conjunction with Section 11 of the 





Quality Assurance Requirements and Description (QARD), as ap- 
propriate, as a guide for the projects in developing their T&E plans. 
In the OCRWM document hierarchy, that is described in the 
OCRWM Systems Engineering Management Plan (SEMP), the 
TEMP is subordinate to the program SEMP. To ensure CRWMS 
operates as an integrated system, the plans for verifying the perfor- 
mance and evaluating the operational suitability and effectiveness 
of the overall system are also described. Test and evaluation is an 
integral part of the systems engineering process. Key aspects of 
the systems engineering process, more fully described in the 
OCRWM SEMP, are discussed in this TEMP to illustrate how T&E 
supports the overall systems engineering process. 


25304 (DOE/WIPP-95-2097) Estimation of surface subsi- 
dence at the Waste Isolation Pilot Plant. Givens, C.A. 
(International Technology Corp., Albuquerque, NM (United States)); 
Valdivia, M.A.; Saeb, S.; Francke, C.T.; Patchet, S.J. Westing- 
house Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. Order Number 
DE95016692. Source: OSTI; NTIS; INIS; GPO Dep. 

Subsidence effects at the WIPP site wee estimated using numer- 
ical methods as well as the influence function method and NCB 
method because single universally accepted method is not avail- 
able for salt. The use of parallel methods and the agreement 
between their results greatly enhanced the confidence in the analy- 
sis because the prediction would not depend on the assumptions 
inherent in a single method. 


25305 (ENRESA-01/95) Determination of elasticity module 
for deep clays formations. Celada Tamames, B. (Geocontrol, 
S.A. Madrid (Spain)); Galera Fernandez, J.M.; Rodriguez Soto, A.; 
Varona Eraso, P. No corporate text available. 1995. 72p. (In Span- 
ish). Order Number DE95779121. Source: OSTI; NTIS. 

This report summarizes the work in order to know the elasticity 
module of deep clays. The study is supported on numerical data, 
laboratory testing and in situ testing. To measure the deformation 
of clays drilling of more than 300 m. were made. 


25306 (ER-B—-95-04) The audit of the Replacement High 
Level Waste Evaporator at the Savannah River Site. USDOE 
Office of Inspector General, Oak Ridge, TN (United States). East- 
ern Regional Audit Office. 26 Jun 1995. 25p. Sponsored by 
USDOE, Washington, DC (United States). Source: OSTI. 

The Savannah River Site (Site), owned by the Departmen En- 
ergy (Department) and managed by Westinghouse Savannah River 
Company (Westinghouse), recently changed its primary mission 
from producing nuclear materials to environmental restoration and 
waste management. A major focus in the Site’s mission is the stor- 
age, treatment, stabilization, and disposal of high level radioactive 
waste materials. To accomplish this mission, the Site will integrate 
its high level waste treatment facilities into a High Level Waste 
System (System), which will process the radioactive waste material 
in six distinct batches. An integral part of the System is the Re- 
placement High Level Waste Evaporator (Replacement Evaporator) 
which will evaporate water added to the high level waste during 
processing, thereby minimizing the volume of the waste stream. 
Currently, the System has the evaporator and tank farm capacity to 
accommodate the processing of the first batch of radioactive waste, 
which is scheduled to begin in March 1996. However, the system 
will need the Replacement Evaporator to accommodate the volume 
of water and solvent added during processing of the second batch 
of radioactive waste scheduled to begin processing in 2004. 


25307 (ES/WM-47) Facility design, construction, and oper- 
ation. Oak Ridge National Lab., TN (United States); Numatec, Inc., 
Bethesda, MD (United States). Apr 1995. 218p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. 1AK-EGJ68V. (ORNL/M-4614). Order Number 
DE95017170. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste Management Program. 

France has been disposing of low-level radioactive waste (LLW) 
at the Centre de Stockage de la Manche (CSM) since 1969 and 
now at the Centre de Stockage de l'Aube (CSA) since 1992. In 
France, several agencies and companies are involved ir the devel- 
opment and implementation of LLW technology. The Commissariat 
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a l'Energie Atomic (CEA), is responsible for research and develop- 
ment of new technologies. The Agence National pour !a Gestion 
des Dechets Radioactifs is the agency responsible for the 
construction and operation of disposal facilities and for wastes ac- 
ceptance for these facilities. Compagnie Generale des Matieres 
Nucleaires provides fuel services, including uranium enrichment, 
fuel fabrication, and fuel reprocessing, and is thus one generator of 
LLW. Societe pour les Techniques Nouvelles is an engineering 
company responsible for commercializing CEA waste management 
technology and for engineering and design support for the facilities. 
Numatec, Inc. is a US company representing these French compa- 
nies and agencies in the US. In Task 1.1 of Numatec’s contract 
with Martin Marietta Energy Systems, Numatec provides details on 
the design, construction and operation of the LLW disposal facilities 
at CSM and CSA. Lessons learned from operation of CSM and in- 
corporated into the design, construction and operating procedures 
at CSA are identified and discussed. The process used by the 
French for identification, selection, and evaluation of disposal tech- 
nologies is provided. Specifically, the decisionmaking process 
resulting in the change in disposal facility design for the CSA ver- 
sus the CSM is discussed. This report provides’ all of the basic 
information in these areas and reflects actual experience to date. 


25308 (ES/WM-49) Waste treatment at the La Hague and 
Marcoule sites. Oak Ridge National Lab., TN (United States); So- 
ciete Generale pour les Techniques Nouvelles (SGN), 78 - 
Saint-Quentin-en-Yvelines (France); CEA Agence Nationale pour la 
Gestion des Dechets Radioactifes (ANDRA), 92 - Fontenay-aux- 
Roses (France); Numatec, inc., Bethesda, MD (United States). Apr 
1995. 70p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. 1AK-EGJ68V. (ORNL/M—-4616). 
Order Number DE95015372. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste Management Program. 

In this report, an overview of waste treatment and solidification 
facilities located at the La Hague and Marcoule sites, which are 
owned and/or operated by Cogema, provided. The La Hague facili- 
ties described in this report include the following: The STE3 liquid 
effiuent treatment facility (in operation); the AD2 solid waste pro- 
cessing facility (also in operation); and the UCD alpha waste 
treatment facility (under construction). The Marcoule facilities de- 
scribed in this report, both of which are in operation, include the 
following: The STEL-EVA liquid effiuent treatment facilities for the 
entire site; and the alpha waste incinerator of the UPI plant. This 
report is organized into four sections: this introduction, low-level 
waste treatment at La Hague, low-level waste treatment at 
Marcoule, and new process development. including the solvent py- 
rolysis process currently in the development stage for Cogema’s 
plants. 


25309 (FZKA-5587) Corrosion studies on selected packag- 
ing materials for disposal of heat-generating radioactive 
wastes in rock-salt formations. Final report 1991-1994. Smailos, 
E. (Forschungszentrum Karlsruhe GmbH Technik und Umwelt 
(Germany). Inst. fuer Nukleare Entsorgungstechnik); Gago, J.A.; 
Azkarate, |.; Fiehn, B. Forschungszentrum Karlsruhe GmbH 
Technik und Umwelt (Germany). Inst. fuer Nukleare Entsorgung- 
stechnik. May 1995. 91p. Sponsored by Commission of the 
European Communities, Brussels (Belgium). Contract CEC-F12W- 
CT90-0030. Order Number DE95798914. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In previous corrosion studies, carbon steels and the alloy Ti 
99.8-Pd were identified as promising materials for heat-generating 
nuclear waste containers that could act as a barrier for immobiliza- 
tion of radionuclides in a rock-salt repository. For this reason, 
these materials are subject to more detailed investigations. In the 
present study, the long-term corrosion behaviour of three prese- 
lected carbon steels has been investigated in the liquid and vapor 
phase of disposal relevant brines at 150 C-170 C without radiation 
and in the presence of a gamma radiation field. Stress corrosion 
cracking studies (SCC) were also performed on the steels in an 
MgClo-rich brine at 25 C-170 C and slow strain rates of 10-*-10-” 
s—'. In addition to these laboratory-scale experiments, long-term 
in-situ experiments on Fe-base alloys, Ti 99.8-Pd and Hastelloy C4 
were performed in the Asse salt mine. Both metal sheets and 
tubes of these materials with selected container manufacturing 
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characteristics (e.g. sealing technique, corrosion protection of steel 
with either Ti 99.8-Pd or Hastelloy C4) were examined in rock salt 
and rock salt plus brine at 32 C-200 C. Both in the liquid and in the 
vapor phase of the brines the steels investigated (unalloyed TStE 
355 steel, low-alloyed TStE 460 and 15MnNi 6.3 steels) are resis- 
tant to pitting corrosion. The liquid-phase corrosion rates (36-71 
pm/a in NaCl-rich brine, 65-203 ym/a in MgClo-rich brines) are sig- 
nificantly higher than the vapor-phase corrosion rate (10 yum/a), but 
they imply acceptable corrosion allowances for thick-walled con- 
tainers. The gamma dose rate of 10 Gy/h and the submerged arc 
welding (SAW) do not accelerate the corrosion rates of the steels 
in NaCl-rich brine. In MgClo-rich brines, the corrosion rates in the 
irradiated environment are a factor of about 1.5 higher than in the 
unirradiated system. (orig./MM) 


25310 (IAEA-TECDOC-—807, pp. 201-207) Radiological 
characterization of metal components in view of melting. Te- 
unckens, L. (Belgoprocess, Dessel (Belgium)); Blommaert, W. 
international Atomic Energy Agency, Vienna (Austria). Jul 1995. 
(CONF-9311144—: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OST!; NTIS (US Sales Only); INIS. 

Within the framework of one of their main activities to process 
and store radioactive wastes produced in Belgium, Belgoprocess 
compared different scenarios for treatment, conditioning and dis- 
posal or recycling of 9 heat exchangers and fuel racks. The 9 heat 
exchangers were mainly horizontal shell-in-tube aluminum heat ex- 
changers with a total weight of about 42 ton and additionally about 
2 ton of aluminum piping. The radioactive contaminated primary 
water was on the tube side and the cooling water on the shell side. 
So activity was limited to the inside of the tubes and the primary 
piping. THe 7 fuel racks were stainless steel constructions with a 
total weight of 32 ton. Data available on the material mentioned 
only limited use due to inadequate construction. For both kinds of 
material two alternative treatment methods were considered: cut- 
ting, melting, storing of ingots for decay and waste treatment and 
disposal of secondary wastes or cutting, supercompaction, cemen- 
tation and shallow land burial as low level waste. Based on a cost 
evaluation the melting option has been chosen. Meanwhile trans- 
port of all the material to Sweden has started and is expected to 
be finished by the end of the year 1993. The paper deals with the 
practical problems encountered with the characterization of the ma- 
terial at the decision making process and at the preparation of the 
transport. (author). 1 ref. 


25311 (IS—5112) Preliminary design and estimate of capital 
and operating costs for a production scale application of laser 
decontamination technology. Pang, Ho-ming; Edelson, M.C. 
Ames Lab., IA (United States). 6 Aug 1994. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE95014959. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The application of laser ablation technology to the decontamina- 
tion of radioactive metals, particularly the surfaces of equipment, is 
discussed. Included is information related to the design, capital and 
operating costs, and effectiveness of laser ablation technology, 
based on commercial excimer and Nd:YAG lasers, for the decon- 
tamination of production scale equipment. 


25312 (IS-5118) Ames Laboratory site environmental re- 
port, Calendar year 1994. Ames Lab., IA (United States). [1994]. 
70p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE95016010. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Ames Laboratory conducts fundamental research in the 
physical, chemical, materials, and mathematical sciences and engi- 
neering which underlie energy generating, conversion, transmission 
and storage technologies, environmental improvement, and other 
technical areas essential to national needs. These efforts will be 
maintained so as to contribute to the achievement of the vision of 
DOE and, more specifically, to increase the general levels of 
knowledge and technical capabilities, to prepare engineering and 
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physical sciences students for the future, both academia and in- 
dustry, and to develop new technologies and practical applications 
from our basic scientific programs that will contribute to a strength- 
ening of the US economy. The Laboratory approaches all its 
operations with the safety and health of all workers as a constant 
objective and with genuine concern for the environment. The 
Laboratory relies upon its strengths in materials synthesis and pro- 
cessing, materials reliability, chemical analysis, chemical sciences, 
photosynthesis, materials sciences, metallurgy, high-temperature 
superconductivity, and applied mathematical sciences to conduct 
the long term basic and intermediate range applied research 
needed to solve the complex problems encountered in energy pro- 
duction, and utilization as well as environmental restoration and 
waste management. Ames Laboratory will continue to maintain a 
very significant and highly beneficial pre-college math and science 
education program which currently serves both teachers and stu- 
dents at the middie school and high school levels. Our technology 
transfer program is aided by joint efforts with ISU’s technology de- 
velopment and commercialization enterprise and will sustain 
concerted efforts to implement Cooperative Research and Develop- 
ment Agreements, industrially sponsored Work for Others projects. 
and scientific personnel exchanges with our various customers. 


25313 (JAERI-Tech-94-030) Development of partitioning 
method : partitioning test facility constructed in NUCEF. Yam- 
aguchi, Isoo (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Tatsugae, Ryozo; Morita, 
Yasuji. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1994. 6ip. (In Japanese). Order Number DE95789467. Source: 
OSTI; NTIS; INIS. 

A partitioning test facility has been completed in NUCEF(Nuclear 
Fuel Cycle Safety Engineering Research Facility), in which about 
1.85x10'* Ba/year of high-level liquid waste can be treated for the 
R and D of partitioning process. An air-tight a-y cell(process cell) 
was constructed, in order to treat the high-level liquid waste con- 
taining a-emitters. The process cell was shielded with 
1050mm-thickness heavy concrete and 4mm-thickness stainless 
steel lining. An operation room, a reagent providing room, a trans- 
mitter room and an isolation room were stationed around the 
process cell. Waste storage tanks were equipped under the 
process cell. A partitioning test apparatus for the R and D of parti- 
tioning process was placed inside the process cell. The partitioning 
test apparatus consists of a denitration-concentration vessel, an 
oxalate precipitation, filtration and dissolution vessel, a filter case, 
mixer-settlers, inorganic ion-exchanger columns, a dryer for 
columns, 10 interim storage tanks and pumps for liquid transporta- 
tion. These equipments were made of stainless steel except the 
mixer-settlers. Most of valves are manually operated valves, but 
some are remote control pneumatic valves since they are placed in 
the position where the manipulator is unable to have direct access. 
The major equipments, such as the denitration-concentration ves- 
sel, the oxalate precipitation, filtration and dissolution vessel, the 
mixer-settlers and the pumps, can be replaced to new ones by de- 
taching and attaching one-touch connectors installed in pipelines. 
Because of the space limitation in the process cell, most of the 
equipments, denitration-concentration vessel, pumps and others 
were designed so as to be able to use in multipurpose. In this facil- 
ity the partitioning process should be demonstrated for separating 
elements in high level waste into four groups; transuranium ele- 
ments, Tc-platinum group elements, Sr-Cs and others. (author). 


25314 (K/TCD—1141) Removal of technetium-99 from simu- 
lated Oak Ridge National Laboratory Newly-Generated Liquid 
Low-Level Waste. Beck, D.E. (Oak Ridge K-25 Site, TN (United 
States)); Osborne, P.E.; Bunch, D.H.; Fellows, R.L.; Sellers, G.F.; 
Shoemaker, J.L.; Bowser, K.T.; Bostick, D.T. Oak Ridge K-25 Site, 
TN (United States). Jun 1995. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95014419. Source: OSTI; NTIS; INIS; GPO Dep 

We report laboratory investigations on treatment options for the 
removal of the radionuclide ®°T.(as the pertechnetate anion, 
T.O4—) from simulated Oak Ridge National Laboratory Newly Gen- 
erated Liquid Low-Level Waste. The waste stimulant is alkaline (pH 
12-13), containing sodium carbonate (~0.10 mot/L) and sodium hy- 
droxide (~ 0.125 mol/L), plus a modest concentration of sodium 





nitrate (~0.06 mol/L). Several organic resin anion exchange media 
were tested; Dowex™ 1-X-8 and Reillex™ HPQ resins were notably 
effective (with equilibrium distribution coefficients ~2,000 mL/g, as- 
received basis). We also tested steel wool as a reagent to 
chemically reduce and sorb °°Tc. At pH values above ~10, the iron 
surface was passivated and became ineffective as a reagent for 
technetium; however, as the test solution pH value was adjusted to 
near-neutrality (e.g., pH 8-9), the steel was noted to be more effec- 
tive than the organic resins tested. In dynamic flow conditions, 
steel wool packed in a column was noted to continuously leak ~1— 
3% of the amount of °°T.activity in the feed solution, although no 
additional increase in eluent activity was noted for the duration of 
the testing (~1200 bed volumes of ~0.11 mg/L T. flowed at a 
rate equivalent to ~0.5 gal/min/ft® of column cross sectional area). 
Although no breakthrough was noted (other than the 1-3 % contin- 
uous “bleed” noted previously) during the column operation (~ 2 
weeks), the steel in the column was deteriorated, causing plugging 
and erratic flow toward the end of the testing interval. 


25315 (KURRI-TR-384) Proceedings of the specialists’ 
meeting on radioactive wastes management. Higashi, Kunio 
(Kyoto Univ. (Japan). Faculty of Engineering); Shimoura, Kazukuni 
(eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Feb 1994. 101p. (in Japanese). (CONF-9311324—: Special- 
ists’ meeting on radioactive wastes management, Kumatori 
(Japan), 29-30 Nov 1993). Order Number DE95502193. Source: 
OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 5 of the presented papers are indexed individually. 
(J.P.N.). 


25316 (LA-12905-SR) Los Alamos National Laboratory 


Yucca Mountain Site Characterization Project 1993 Quality 
Program status report. Boliver, S.L. Los Alamos National Lab., 
NM (United States). May 1995. 131p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95015021. Source: OSTI; NTIS; INIS; GPO Dep. 


This status report is for calendar year 1993. It summarizes the 
annual activities and accomplishments of the Los Alamos National 
Laboratory (Los Alamos) Yucca Mountain Site Characterization 
Project (YMP or Project) quality assurance program. By identifying 
the accomplishments of the quality program, we establish a base- 
line that will assist in decision making, improve administrative 
controls and predictability, and allow us to annually identify long 
term trends and to evaluate improvements. This is the third annual 
status report (Bolivar, 1992; Bolivar, 1994). This report is divided 
into two primary sections: Program Activities and Trend Analysis. 
Under Program Activities, programmatic issues occurring in 1993 
are discussed. The goals for 1993 are also listed, followed by a 
discussion of their status. Lastly, goals for 1994 are identified. The 
Trend Analysis section is a summary of 1993 quarterly trend 
reports and provides a good overview of the quality assurance is- 
sues of the Los Alamos YMP 


25317 (LA-UR-94-4234) Long-term safety issues associ- 
ated with mixer pump operation. Kubic, W.L. Jr. Los Alamos 
National Lab., NM (United States). [1994]. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95016876. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this report, we examine several long-term issues: the effect of 
pump operation on future gas release events (GREs), uncontrolled 
chemical reactions, chronic toxic gas releases, foaming, and 
erosion and corrosion. Heat load in excess of the design limit, un- 
controlled chemical reactions, chronic toxic gas releases, foaming, 
and erosion and corrosion have been shown not to be safety con- 
cerns. The effect of pump operation on future GREs could not be 
quantified. The problem with evaluating the long-term effects of 
pump operation on GREs is a lack of knowledge and uncertainty. 
In particular, the phenomena governing gas retention, particle size 
distribution, and settling are not well understood, nor are the inter- 
actions among these factors understood. There is a possibility that 
changes in these factors could increase the size of future GREs. 
Bounding estimates of the potential increase in size of GREs are 
not possible because of a lack of engineering data. Proper 
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management of the hazards can reduce, but not eliminate, the pos- 
sibility of undesirable changes. Maintaining temperature within the 
historical limits can reduce the possibility of undesirable changes. A 
monitoring program to detect changes in the gas composition and 
crust thickness will help detect slowly occurring changes. Because 
pump operation has be shown to eliminate GREs, continued pump 
operation can eliminate the hazards associated with future GREs. 


25318 (LA-UR-95-1703) Decision support tools for policy 
and planning. Jacyk, P.; Schultz, D.; Spangenberg, L. Los Alamos 
National Lab., NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9505278-1: Gensym users group meeting, 
Cambridge, MA (United States), 24 May 1995). Order Number 
DE95015327. Source: OSTI; NTIS; INIS; GPO Dep. 

A decision support system (DSS) is being developed at the Ra- 
dioactive Liquid Waste Treatment Facility, Los Alamos National 
Laboratory (LANL). The DSS will be used to evaluate alternatives 
for improving LANL’s existing central radioactive waste water treat- 
ment plant and to evaluate new site-wide liquid waste treatment 
schemes that are required in order to handle the diverse waste 
streams produced at LANL. The decision support system consists 
of interacting modules that perform the following tasks: rigorous 
process simulation, configuration management, performance analy- 
sis, cost analysis, risk analysis, environmental impact assessment, 
transportation modeling, and local, state, and federal regulation 
compliance checking. Uncertainty handling techniques are used 
with these modules and also with a decision synthesis module 
which combines results from the modules listed above. We believe 
the DSS being developed can be applied to almost any cther indus- 
trial water treatment facility with little modification because in most 
Situations the waste streams are less complex, fewer regulations 
apply, and the political environment is simpler. The techniques be- 
ing developed are also generally applicable to policy and planning 
decision support systems in the chemical process industry. 


25319 (LA-UR-95-1761) Cost-based optimizations of power 
density and target-blanket modularity for 7?Th/°U-based 
ADEP. Krakowski, R.A. Los Alamos National Lab., NM (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950919-5: 
ANS international conference on evaluation of emerging nuclear 
fuel cycle systems, Versailles (France), 11-14 Sep 1995). Order 
Number DE95015321. Source: OSTI; NTIS; INIS; GPO Dep. 

A cost-based parametric systems model is developed for an 
Accelerator-Driven Energy Production (ADEP) system based on a 
232Th/233U fuel cycle and a molten-salt (LiF/BeF2/ThF3) fluid-fuel 
primary system. Simplified neutron-balance, accelerator, reactor- 
core, chemical-processing, and balance-of-plant models are 
combined parametrically with a simplified costing model. The main 
focus of this model is to examine trade offs related to fission power 
density, reactor-core modularity, 7°5U breeding rate, and fission 
product transmutation capacity. 


25320 (LA-UR-95-1792) AIP conference on accelerator 
driven transmutation technologies and applications, Las 
Vegas, Nevada, July 25-29, 1994. Schriber, S.O.; Arthur, E.; Ro- 
driguez, A.A. Los Alamos National Lab., NM (United States). [1995]. 
958p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9407103-: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25 Jul - 1 aug 1994). 
Order Number DE95014018. Source: OSTI; NTIS; INIS; GPO Dep. 

This conference was the first to bring together US and foreign 
researchers to define Accelerator Driven Transmutation Technology 
(ADTT) concepts in several important national and international ap- 
plication areas - nuclear waste transmutation, minimizing of world 
plutonium inventories, and long-term energy production. The 
conference covered a number of diverse technological areas - ac- 
celerators, targevblankets, separations, materials - that make up 
ADTT systems. The meeting provided one of the first opportunities 
for specialists in these technologies to meet together and learn 
about system requirements, components, and interface issues. It 
was also an opportunity to formulate plans for future developments 
in ADTT. During the conference over one hundred technical pre- 
sentations were made describing ADTT system and technology 
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concepts as well as the impact of ADTT on issues related to global 
plutonium management and the high-level nuclear waste problem 
areas. Separate abstracts have been entered into the database for 
articles from this report. 


25321 (LA-UR-95-1830) Enhancements to transmutation 
system performance through use of an accelerator/fluid fuel 
combination. Arthur, E.D.; Buksa, J.; Davidson, J.W.; Poston, D. 
Los Alamos National Lab., NM (United States). [1995]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9509162-4: Global ‘95, Versailles 
(France), 11 Sep 1995). Order Number DE95015307. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The destruction of plutonium and other long-lived radionuclides 
in high-level nuclear waste is receiving considerable international 
technical interest and effort. At Los Alamos, accelerator-based con- 
cepts are under investigation which achieve high burnups of 
plutonium and other actinides and which simultaneously transmute 
key long-lived fission products. This paper describes quantitative 
enhancements brought through use of an accelerator-driven/fluid 
fuel subcritical blanket. Results are described covering robust re- 
sponse to reactivity insertions, increased neutron economy for 
transmutation of long-lived fission products using thermal neutrons, 
and reduced frequencies required for fuel cleanup. 


25322 (LA-UR-95-1866) Decontamination of nuclear fuels 
with centrifugal separation. Ning, Li; Camassa, R.; Ecke, R.; 
Venneri, F. Los Alamos National Lab., NM (United States). [1995]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9509162-3: Global ‘95, Ver- 
sailles (France), 11 Sep 1995). Order Number DE95015345. 


Source: OSTI; NTIS; INIS; GPO Dep. 

The treatment and disposal of nuclear material is a crucial ele- 
ment in today’s nuclear power industry. We present a physical 
process of centrifugal separation that has potential to deal with ex- 
isting waste and provide opportunities for realizing advanced 
accelerator-driven power generation. In our proposed process a liq- 


uid metal solution containing actinides and fission products is fed 
through a series of continuous flow centrifuges. We show funda- 
mentals of centrifugation including theory and experiments and 
estimate how the processing can be optimized 


25323 (LA-UR-95-1868) Design, synthesis, and evaluation 
of polyhydroxamate chelators for selective complexation of 
actinides. Gopalan, A. (New Mexico State Univ., Las Cruces, NM 
(United States)); Jacobs, H.; Koshti, N.; Stark, P.; Huber, V.; 
Dasaradhi, L.; Caswell, W.; Smith, P.; Jarvinen, G. Los Alamos 
National Lab., NM (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9504135-3: 5. annual waste-management 
education and research consortium (WERC) technology develop- 
ment conference, Las Cruces, NM (United States), 18-20 Apr 
1995). Order Number DE95016429. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Specific chelating polymers targeted for actinides have much rel- 
evance to problems involving remediation of nuclear waste. Goal is 
to develop polymer supported, ion specific extraction systems for 
removing actinides and other hazardous metal ions from wastewa- 
ters. This is part of an effort to develop chelators for removing 
actinide ions such as Pu from soils and waste streams. Selected 
ligands are being attached to polymeric backbones to create novel 
chelating polymers. These polymers and other water soluble and 
insoluble polymers have been synthesized and are being evaluated 
for ability to selectively remove target metal ions from process 
waste streams. 


25324 (LA-UR-95-1926) Front-end and back-end electro- 
chemistry of molten salt in accelerator-driven transmutation 
systems. Williamson, M.A.; Venneri, F. Los Alamos National Lab., 
NM (United States). [1995]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950919-6: ANS international conference on evaluation of 
emerging nuclear fue! cycle systems, Versailles (France), 11-14 
Sep 1995). Order Number DE95015271. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The objective of this work is to develop preparation and clean-up 
processes for the fuel and carrier salt in the Los Alamos 
Accelerator-Driven Transmutation Technology molten salt nuclear 
system. The front-end or fuel preparation process focuses on the 
removal of fission products, uranium, and zirconium from spent nu- 
clear fuel by utilizing electrochemical methods (i.¢., electrowinning). 
The same method provides the separation of the so-called noble 
metal fission products at the back-end of the fuel cycle. Both im- 
plementations would have important diversion safeguards. The 
proposed separation processes and a thermodynamic analysis of 
the electrochemical separation method are presented. 


25325 (LA-UR-95-1951) Transmutation and = energy- 
production with high power accelerators. Lawrence, G.P. Los 
Alamos National Lab., NM (United States). [1995]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950512-308: Particle accelerator confer- 
ence, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95015278. Source: OSTI; NTIS; INIS; GPO Dep. 

Accelerator-driven transmutation offers attractive new solutions 
to complex nuclear problems. This paper outlines the basics of the 
technology, summarizes the key application areas, and discusses 
designs of and performance issues for the high-power proton ac- 
celerators that are required. 


25326 (LA-UR-95-1977) Proliferation resistance criteria for 
fissile material disposition issues. Rutherford, D.A. (Los Alamos 
National Lab., NM (United States)); Fearey, B.L.; Markin, J.T.; 
Close, D.A.; Tolk, K.M.; Mangan, D.L.; Moore, L. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950787-69: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95016875. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The 1994 National Acdaemy of Sciences study “Management 
and Disposition of Excess Weapons Plutonium” defined options for 
reducing the national and international proliferation risks of materi- 
als declared excess to the nuclear weapons program. This paper 
proposes criteria for assessing the proliferation resistance of these 
options as well defining the “Standards” from the report. The crite- 
ria are general, encompassing all stages of the disposition process 
from storage through intermediate processing to final disposition in- 
cluding the facilities, processing technologies and materials, the 
level of safeguards for these materials, and the national/ 
subnational threat to the materials. 


25327 (LA-UR-95-2181) Recent development of the CIN- 
DER’90 transmutation code and data library for actinide 
transmutation studies. Wilson, W.B. (Los Alamos National Lab., 
NM (United States). Theoretical Div.); England, T.R.; George, D.C.; 
Muir, D.W.; Young, P.G. Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9509162- 
5: Global ‘95, Versailles (France), 11 Sep 1995). Order Number 
DE95016849. Source: OSTI; NTIS; INIS; GPO Dep. 

CINDER’90 is a neutron transmutation code evolved from earlier 
versions of CINDER and REAC, using the algorithm of CINDER 
with modifications to accommodate the input of additional constant 
destruction and production rates associated with reactions outside 
of the code’s particle or energy domain. In conjunction with other 
codes simulating the radiation environment, CINDER’90 has been 
used to describe nuclide inventories in a variety of applications. 
The library of nuclear data, constantly growing in breadth and qual- 
ity with international cooperation, now describes 3,400 nuclides in 
the range 1 < Z < 103. 


25328 (LBL-35411) Environmental applications of XANES: 
Speciation of T,in cement after chemical treatment and Se af- 
ter bacterial uptake. Shuh, D.K. (and others); Kaltsoyannis, N.; 
Bucher, J.J. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098 ; AC09-76SR00819. (CONF- 
940411-56: Spring meeting of the Materials Research Society 
(MRS), San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE95012364. Source: OSTI; NTIS; INIS; GPO Dep. 





XANES (X-ray Absorption Near Edge Spectroscopy) has been 
employed to evaluate the efficacy of a process designed to encap- 
sulate and reduce T-O,~ in cement matrices, thereby immobilizing 
Te. The oxidation state of Se following.bioremediation of Se by 
bacteria has also been determined by XANES. The XANES mea- 
surements were performed at the Stanford Synchrotron Radiation 
Laboratory (SSRL) and the National Synchrotron Light Source 
(NSLS) at the respective K edges of T.(21.0 keV) and Se (12.7 
keV). Comparison of the XANES spectra of Te in untreated cement 
to Tc in slag treated cement and to the chemical shifts of reference 
materials, shows that the oxidation state of T-is the same in both 
cements. Thus, the addition of a reducing agent to the cement for- 
mulation does not significantly reduce the T,-O, The common soil 
bacterium, Bacillus subtilis, is known to incorporate Se on or within 
the cell wall when exposed to a SE(IV) solution. The Se XANES 
spectra of B. subtilis, as well as bacillus isolated from selenium 
rich soil, show that the organisms reduce selenite to the red al- 
lotrope of elemental Se. 


25329 (LBL-37333) Geological aspects of the nuclear 
waste disposal problem. Laverov, N.P. (Russian Academy of Sci- 
ences (Russian Federation)); Omelianenko, B.L.; Velichkin, V.I. 
Lawrence Berkeley Lab., CA (United States). Jun 1994. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95015138. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For the successful solution of the high-level waste (HLW) problem 
in Russia one must take into account such factors as the existence 
of the great volume of accumulated HLW, the large size and variety 
of geological conditions in the country, and the difficult economic 
conditions. The most efficient method of HLW disposal consists in 
the maximum use of protective capacities of the geological environ- 
ment and in using inexpensive natural minerals for engineered 
barrier construction. In this paper, the principal trends of geological 
investigation directed toward the solution of HLW disposal are con- 
sidered. One urgent practical aim is the selection of sites in deep 
wells in regions where the HLW is now held in temporary storage. 
The aim of long-term investigations into HLW disposal is to evalu- 
ate geological prerequisites for regional HLW repositories. 


25330 (LBL-37448) Design of a welltest for determining 
two-phase hydraulic properties. Finsterle, S. Lawrence Berkeley 
Lab., CA (United States). Jan 1995. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95016531. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the design of a well test to determine two- 
phase hydraulic properties of a low permeability, low porosity 
formation. Estimation of gas-related parameters in such formations 
is difficult using standard pumping tests mainly because of the 
strong fluctuations in the pressure and flow rate data which are a 
consequence of gas bubbles evolving in the test interval. Even 
more important is the fact that the data do not allow distinguishing 
among alternative conceptual models. The estimated parameters 
are therefore uncertain, highly correlated, and ambiguous. In this 
study we examine a test sequence that could be appended to a 
standard hydraulic testing program. It is shown that performing a 
series of water and gas injection tests significantly reduces param- 
eter correlations, thus decreasing the estimation error. Moreover, 
the extended test sequence makes possible the identification of the 
model that describes relative permeabilities and capillary pres- 
sures. This requires, however, that data of high accuracy are 
collected under controlled test conditions. The purpose of this 
report is to describe the modeling approach, assumptions and limi- 
tations of the procedure, and to provide practical recommendations 
for future testing. 


25331 (NUREG—0540-Vol.17-No.5) Title list of documents 
made publicly available. Volume 17, No. 5. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Jul 1995. 316p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the US Nuclear Regulatory Commission (NRC). This 
information includes (1) docketed material associated with civilian 
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nuclear power plants and other uses of radioactive materials and 
(3) nondocketed material received and generated by NRC pertinent 
to its role as a regulatory agency. As used here, docketed does 
not refer to Court dockets; it refers to the system by which NRC 
maintains its regulatory records. This series of documents is in- 
dexed by a Personal Author Index, a Corporate Source Index, and 
a Report Number Index. 


25332 (NUREG—1423-Vol.5) A compilation of reports of the 
Advisory Committee on Nuclear Waste, July 1993—June 1995. 
Volume 5. Nuclear Regulatory Commission, Washington, DC 
(United States). Advisory Committee on Nuclear Waste. Aug 1995. 
64p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation contains 13 reports issued by the Advisory 
Committee on Nuclear Waste (ACNW) during the sixth and seventh 
years of its operation. The reports, submitted to the chairman and 
commissioners of US NRC, are the recommendations and com- 
ments of ACNW during the period July 1, 1993—June 30, 1995. 


25333 (NUREG/CP-0141, pp. 16-32) The integrated melter 
off-gas treatment systems at the West Valley Demonstration 
Project. Vance, R.F. (West Valley Nuclear Services Co., Inc., NY 
(United States)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NAC nuclear air cleaning conference. 820p. Source: OST]; 
NTIS; GPO; INIS. 

The West Valley Demonstration Project was established by Pub- 
lic Law 96-368, the “West Valley Demonstration Project Act, " on 
October 1, 1980. Under this act, Congress directed the Department 
of Energy to carry out a high level radioactive waste management 
demonstration project at the Western New York Nuclear Service 
Center in West Valley, New York. The purpose of this project is to 
demonstrate solidification techniques which can be used for 
preparing high level radioactive waste for disposal. In addition to 
developing this technology, the West Valley Demonstration Project 
Act directs the Department of Energy to: (1) develop containers 
suitable for permanent disposal of the high level waste; (2) trans- 
port the solidified high level waste to a Federal repository; (3) 
dispose of low level and transuranic waste produced under the 
project; and (4) decontaminate and decommission the facilities and 
materials associated with project activities and the storage tanks 
originally used to store the liquid high level radioactive waste. The 
process of vitrification will be used to solidify the high level radioac- 
tive liquid wastes into borosilicate glass. This report describes the 
functions, the controlling design criteria, and the resulting design of 
the melter off-gas treatment systems which are used in the vitrifica- 
tion process. 


25334 (NUREG/CP-0141, pp. 115-127) Generation and re- 
lease of radioactive gases in LLW disposal facilities. Yim, M.S. 
(Harvard School Public Health, Boston, MA (United States)); Si- 
monson, S.A. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738—-: 23. 
DOE/NRFC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The atmospheric release of radioactive gases from a generic en- 
gineered LLW disposal facility and its radiological impacts were 
examined. To quantify the generation of radioactive gases, detailed 
characterization of source inventory for carbon-14, tritium, iodine- 
129, krypton-85, and radon-222, was performed in terms of their 
activity concentrations; their distribution within different waste 
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classes, waste forms and containers; and their subsequent avail- 
ability for release in volatile or gaseous form. The generation of 
gases was investigated for the processes of microbial activity, radi- 
olysis, and corrosion of waste containers and metallic components 
in wastes. The release of radionuclides within these gases to the 
atmosphere was analyzed under the influence of atmospheric pres- 
sure changes. 


25335 (NUREG/CP-0141, pp. 128-137) Numerical analysis 
of a natural convection cooling system for radioactive canis- 
ters storage. Tsal, R.J. (Fluor Daniel Inc., Irvine, CA (United 
States)); Anwar, S.; Mercada, M.G. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuciear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

This paper describes the use of numerical analysis for studying 
natural convection cooling systems for long term storage of heat 
producing radioactive materials, including special nuclear materials 
and nuclear waste. The paper explains the major design philoso- 
phy, and shares the experiences of numerical modeling. The 
strategy of storing radioactive material is to immobilize nuclear 
high-level waste by a vitrification process, convertion it into borosili- 
cate glass, and cast the glass into stainless steel canisters. These 
canisters are seal welded, decontaminated, inspected, and tem- 
porarily stored in an underground vault until they can be sent to a 
geologic repository for permanent storage. These canisters gener- 
ate heat by nuclear decay of radioactive isotopes. The function of 
the storage facility ventilation system is to ensure that the glass 
centerline temperature does not exceed the glass transition tem- 
perature during storage and the vault concrete temperatures 
remain within the specified limits. A natural convection cooling sys- 
tem was proposed to meet these functions. The effectiveness of a 
natural convection cooling system is dependent on two major fac- 
tors that affect air movement through the vault for cooling the 
canisters: (1) thermal buoyancy forces inside the vault which cre- 
ate a stack effect, and (2) external wind forces, that may assist or 
oppose airflow through the vault. Several numerical computer mod- 
els were developed to analyze the thermal and hydraulic regimes 
in the storage vault. The Site Model is used to simulate the airflow 
around the building and to analyze different air inlet/outlet devices. 
The Airflow Model simulates the natural convection, thermal 
regime, and hydraulic resistance in the vault. The Vault Model, in- 
ternal vault temperature stratification; and, finally, the Hot Area 
Model is used for modeling concrete temperatures within the vault. 


25336 (NUREG/CP-0141, pp. 138-147) Disposal of slightly 
contaminated radioactive wastes from nuclear power plants. 
Minns, J.L. (Nuclear Regulatory Commission, Washington, DC 
(United States)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

With regard to the disposal of solid wastes, nuclear power plants 
basically have two options, disposal in a Part 61 licensed low-level 
waste site, or receive approval pursuant to 20.2002 for disposal in 
a manner not otherwise authorized by the NRC. Since 1981, the 
staff has reviewed and approved 30 requests for disposal of 
slightly contaminated radioactive materials pursuant to Section 
20.2002 (formerly 20.302) for nuclear power plants located in non- 
Agreement States. NRC Agreement States have been delegated 
the authority for reviewing and approving such disposals (whether 
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onsite or offsite) for nuclear power plants within their borders. This 
paper describes the characteristics of the waste disposed of, the 
review process, and the staff's guidelines. 


25337 (NUREG/CP-—0141, pp. 333-351) The development 
and design of the off-gas treatment system for the thermal ox- 
ide reprocessing plant (THORP) at Sellafield. Hudson, P.I. 
(British Nuclear Fuels, Sellafield (United Kingdom)); Buckley, C.P.; 
Miller, W.W. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

British Nuclear Fuels completed construction of its Thermal Ox- 
ide Reprocessing Plant (THORP) at Sellafield in 1992, at a cost of 
1,850M. After Government and Regulatory approval, active com- 
missioning was initiated on 17 January 1994. From the outset, the 
need to protect the workforce, the public and the environment in 
general from the plant's discharges was clearly recognised. The 
design intent was to limit radiation exposure of members of the 
general public to As Low as Reasonably Practicable. Furthermore 
no member of the most highly exposed group should receive an 
annual dose exceeding 50 microsieverts from either the aerial or 
marine discharge routes. This paper describes how the design in- 
tent has been met with respect to aerial discharges. It outlines the 
development programme which was undertaken to address the 
more demanding aspects of the performance specification. This 
ranged from small-scale experiments with irradiated fuel to inactive 
pilot plant trials and full-scale plant measurements. The resulting 
information was then used, with the aid of mathematical models, in 
the design of an off-gas treatment system which could achieve the 
overall goal. The principal species requiring treatment in the 
THORP off-gas system are iodine-129, carbon-14, nitrogen oxides 
(NOx), fuel dust particles and aerosols containing plutonium or 
mixed fission products. The paper describes the combination of 
abatement equipment used in different parts of the pliant, including 
counter-current absorption columns, electrostatic precipitators, de- 
humidifiers and High Efficiency Particulate Air filters. Because a 
number of separate off-gas streams are combined before dis- 
charge, special depression control systems were developed which 
have already proved successful during plant commissioning. BNFL 
is confident that the detailed attention given to the development 
and design phases of the THORP off-gas system will ensure good 
performance when the plant moves into fully radioactive operation. 


25338 (NUREG/CR-5229-Vol.7) Field Lysimeter investiga- 
tions: Low-Level Waste Data Base Development Program for 
fiscal year 1994. Annual report, Volume 7. McConnell, J.W. Jr.; 
Rogers, R.D.; Jastrow, J.D.; Sanford, W.E.; Sullivan, T.M. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States). May 1995. 71p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC07-941D13223. (INEL—94/0278-Vol.7). Source: OSTI; 
NTIS; GPO; INIS. 

The Field Lysimeter Investigations: Low-Level Waste Data Base 
Development Program, funded by the US Nuclear Regulatory Com- 
mission, is (a) studying the degradation effects in EPICOR-II 
organic ion-exchange resins caused by radiation, (b) examining the 
adequacy of test procedures recommended in the Branch Techni- 
cal Position on Waste Form to meet the requirements of 10 CFR 
61 using solidified EPICOR-II resins, (c) obtaining performance in- 
formation on solidified EPICOR-II ion-exchange resins in a disposal 
environment, and (d) determining the condition of EPICOR-II liners. 
Compressive test results of 11-year-old cement and vinyl ester- 
styrene solidified waste forms are presented, which show effects of 
aging and self-irradiation. Results of the ninth year of data acquisi- 
tion from the field testing are presented and discussed. During the 
continuing field testing, both portland type |-ll cement and Dow 





vinyl ester-styrene waste forms are being tested in lysimeter arrays 
located at Argonne National Laboratory-East in Illinois and at Oak 
Ridge National Laboratory. The study is designed to provide 
continuous data on nuclide release and movement, as well as en- 
vironmental conditions, over a 20-year period. 


25339 (NUREG/CR-6188-Vol.2) Microbial degradation of 
low-level radioactive waste. Volume 2, Annual report for FY 
1994. Rogers, R.D. (Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States)); Hamilton, M.A.; Veeh, R.H.; McConnell, 
J.W. Jr. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Lockheed Idaho Technolo- 
gies Co., Idaho Falls, ID (United States). Aug 1995. 55p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-761D01570. (INEL—95/0153- 
Vol.2). Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission stipulates in 10 CFR 61 
that disposed low-level radioactive waste (LLW) be stabilized. To 
provide guidance to disposal vendors and nuclear station waste 
generators for implementing those requirements, the NRC devel- 
oped the Technical Position on Waste Form, Revision 1. That 
document details a specified set of recommended testing proce- 
dures and criteria, including several tests for determining the 
biodegradation properties of waste forms. Cement has been widely 
used to solidify LLW; however, the resulting waste forms are 
sometimes susceptible to failure due to the actions of waste con- 
stituents, stress, and environment. The purpose of this research 
program is to develop modified microbial degradation test proce- 
dures that will be more appropriate than the existing procedures for 
evaluating the effects of microbiologically influenced chemical 
attack on cement-solidified LLW. Groups of microorganisms indige- 
nous to LLW disposal sites are being employed that can 
metabolically convert organic and inorganic substrates into organic 
and mineral acids. Such acids aggressively react with cement and 
can ultimately lead to structural failure. Results over the past year 
on the application of mechanisms inherent in microbially influenced 
degradation of cement-based material are the focus of the annual 
report. Data-validated evidence of the potential for microbially influ- 
enced deterioration of cement-solidified LLW and subsequent 
release of radionuclides has been developed during this study. 


25340 (NUREG/CR-6347) Multi-phase reactive transport 
theory. Lichtner, P.C. (Southwest Research Inst., San Antonio, TX 
(United States). Center for Nuclear Waste Regulatory Analyses). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications; Southwest Research Inst., San An- 
tonio, TX (United States). Center for Nuclear Waste Regulatory 
Analyses. Jul 1995. 82p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (CNWRA-94-018). 
Source: OSTI; NTIS; INIS; GPO. 

Physicochemical processes in the near-field region of a high- 
level waste repository may involve a diverse set of phenomena 
including flow of liquid and gas, gaseous diffusion, and chemical 
reaction of the host rock with aqueous solutions at elevated 
temperatures. This report develops some of the formalism for de- 
scribing simultaneous multicomponent soiute and heat transport in 
a two-phase system for partially saturated porous media. Diffusion 
of gaseous species is described using the Dusty Gas Model which 
provides for simultaneous Knudsen and Fickian diffusion in addition 
to Darcy flow. A new form of the Dusty Gas Model equations is de- 
rived for binary diffusion which separates the total diffusive flux into 
segregative and nonsegregative components. Migration of a wet- 
ting front is analyzed using the quasi-stationary state approximation 
to the Richards’ equation. Heat-pipe phenomena are investigated 
for both gravity- and capillary-driven reflux of liquid water. An ex- 
pression for the burnout permeability is derived for a gravity-driven 
heat-pipe. Finally an estimate is given for the change in porosity 
and permeability due to mineral dissolution which could occur in 
the region of condensate formation in a heat-pipe. 


25341 


(NUREG/CR-6351) Review of scenario selection ap- 
proaches for performance assessment of high-level waste 
repositories and related issues. Banano, E.J. (Beta Corporation 
International, Albuquerque, NM (United States)); Baca, R.G. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
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Div. of Regulatory Applications; Southwest Research Inst., San An- 
tonio, TX (United States). Center for Nuclear Waste Regulatory 
Analyses. Aug 1995. 76p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (CNWRA-94-002). 
Source: OSTI; NTIS; INIS. 

The selection of scenarios representing plausible realizations of 
the future conditions-with associated probabilities of occurrence- 
that can affect the long-term performance of a_ high-level 
radioactive waste (HLW) repository is the commonly used method 
for treating the uncertainty in the prediction of the future states of 
the system. This method, conventionally referred to as the “sce- 
nario approach,” while common is not the only method to deal with 
this uncertainty; other method “ch as the environmental simulation 
approach (ESA), have also been proposed. Two of the difficulties 
with the scenario approach are the lack of uniqueness in the defini- 
tion of the term “scenario” and the lack of uniqueness in the 
approach to formulate scenarios, which relies considerably on sub- 
jective judgments. Consequently, it is difficult to assure that a 
complete and unique set of scenarios can be defined for use in a 
performance assessment. Because scenarios are key to the deter- 
mination of the long-term performance of the repository system, 
this lack of uniquenegs can present a considerable challenge when 
attempting to reconcile the set of scenarios, and their level of 
detail, obtained using different approaches, particularly among pro- 
ponents and regulators of a HLW repository. 


25342 (ORNL/ER-319) Maintenance Action Work Plan for 
Waste Area Grouping 1 inactive tanks 3001-B, 3004-B, T-30, 
and 3013 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. Environmental Restoration Program. Oak Ridge Na- 
tional Lab., TN (United States); CDM Federal Programs Corp., Oak 
Ridge, TN (United States). Jul 1995. 74p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95016170. Source: OSTI; NTIS; INIS; GPO Dep. 

This Maintenance Action Work Plan has been prepared to docu- 
ment the activities and procedures for the remediation of four 
inactive, low-level radioactive tanks at Waste Area Grouping 1, 
from the Category D list of tanks in the Federal Facility Agreement 
for the Oak Ridge Reservation (EPA et al. 1994). The four tanks to 
remediated are tanks 3001-B, 3004-B, T-30, and 3013. Three of 
the tanks (3001-B, 3004-B, and T-30) will be physically removed 
from the ground. Because of logistical issues associted with exca- 
vation and site access, the fourth tank (3013) will be grouted in 
place and permanently closed. 


25343 (ORNL/ER/Sub-87-99053/74) Results of Fall 1994 
sampling of gunite and associated tanks at the Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee. Oak Ridge inst. for 
Science and Education, TN (United States); Bechtel National, Inc., 
Oak Ridge, TN (United States). Jun 1995. 92p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE95016128. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Restoration Program. 

This Technical Memorandum, was developed under Work Break- 
down Structure 1.4.12.6.1.01.41.12.02. 11 (Activity Data Sheet 
3301, “WAG 1”). This document provides the Environmental 
Restoration Program with analytical results from liquid and sludge 
samples from the Gunite and Associated Tanks (GAAT). Information 
provided in this report forms part of the technical basis for criticality 
safety, systems safety, engineering design, and waste manage- 
ment as they apply to the GAAT treatability study and remediation. 


25344 (ORNL/TM-12887) The removal of mercury from 
solid mixed waste using chemical leaching processes. Gates, 
D.D.; Chao, K.K.; Cameron, P.A. Oak Ridge National Lab., TN 
(United States). Jul 1995. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95017139. Source: OSTI; NTIS; INIS; GPO Dep. 

The focus of this research was to evaluate chemical leaching as 
a technique to treat soils, sediments, and glass contaminated with 
either elemental mercury or a combination of several mercury 
species. Potassium iodide/iodine solutions were investigated as 
chemical leaching agents for contaminated soils and sediments. 
Clean, synthetic soil material and surrogate storm sewer sediments 
contaminated with mercury were treated with KI/lz solutions. It was 
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observed that these leaching solutions could reduce the mercury 
concentration in soil and sediments by 99.8%. Evaluation of se- 
lected posttreatment sediment samples revealed that leachable 
mercury levels in the treated solids exceeded RCRA requirements. 
The results of these studies suggest that Kl/lp leaching is a treat- 
ment process that can be used to remove large quantities of 
mercury from contaminated soils and sediments and may be the 
only treatment required if treatment goals are established on Hg 
residual concentrations in solid matrices. Fluorescent bulbs were 
used to simulate mercury contaminated glass mixed waste. To 
achieve mercury contamination levels similar to those found in 
larger bulbs such as those used in DOE facilities a small amount 
of Hg was added to the crushed bulbs. The most effective agents 
for leaching mercury from the crushed fluorescent bulbs were K\/lo, 
NaOCl, and NaBr + acid. Radionuclide surrogates were added to 
both the EPA synthetic soil material and the crushed fluorescent 
bulbs to determine the fate of radionuclides following chemical 
leaching with the leaching agents determined to be the most 
promising. These experiments revealed that although over 98% of 
the dosed mercury solubilized and was found in the leaching solu- 
tion, no Cerium was measured in the posttreatment leaching 
solution. This finding suggest that Uranium, fog which Ce was used 
as a surrogate, would not solubilize during leaching of mercury 
contaminated soil or glass. 


25345 (ORNL/TM-12974) Investigation of the liquid low- 
level waste evaporator steam coil failure and supporting 
laboratory studies. Pawel, S.J.; Keiser, J.R.; Longmire, H.F. Oak 
Ridge National Lab., TN (United States). May 1995. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95015662. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Using a remote video camera, the internals of a low-level waste 
evaporator tank (termed 2A2, type 304L stainless steel construc- 
tion, known to have failed steam coils) were inspected. This 
inspection revealed at least three rather substantial holes as op- 
posed to crack- or pit-like leak sites near the nominal solution level 
position on one particular steam coil. This section was removed 
from the evaporator vessel, and subsequent hot cell examination 
revealed extensive general corrosion on the process side of the 
coil with little or no attack on the steam side. Hot cell metallogra- 
phy confirmed intense general corrosion on the process side and, 
in addition, revealed shallow intergranular attack at the leading 
edge of corrosion. No pits or cracks were detected in this section 
of the steam coil. Laboratory corrosion tests with coupons of 304L 
(and other high-alloy materials) isothermally exposed in a range of 
solutions similar to those expected in the evaporator reveal only 
very low corrosion rates below 40% sodium hydroxide and the so- 
lution boiling point. However, “dried film” experiments revealed that 
much more dilute solutions became aggressive to stainless steel 
due to concentrating effects (evaporation and periodic wetting) at 
the air/solution interface. The high general corrosion rates ob- 
served on the failed coil section occurred at or near the air/solution 
interface and were attributed to such “splash zone” activity. 


25346 Process for the extraction of strontium from acidic 
solutions. Horwitz, E.P.; Dietz, M.L. 1993. Filed date 15 Jun 1993. 
U.S. Patent Application 8-076,881. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95017111. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The invention is a process for selectively extracting strontium 
values from aqueous nitric acid waste solutions containing these 
and other fission product values. The extractant solution is a 
macrocyclic polyether in an aliphatic hydrocarbon diluent containing 
a phase modifier. The process will selectively extract strontium val- 
ues from nitric acid solutions which are up to 6 molar in nitric acid. 


25347 


Apparatus for incinerating hazardous waste. Chang, 
R.C.W. 1993. Filed date 13 Jul 1993. U.S. Patent Application 8- 
090,272. 20p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. Order Number 
DE95017125. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention is comprised of an apparatus for incinerating 
wastes, including an incinerator having a combustion chamber, a 
fluidtight shell enclosing the combustion chamber, an afterburner, 
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an off-gas particulate removal system and an emergency off-gas 
cooling system. The region between the inner surface of the shell 
and the outer surface of the combustion chamber forms a cavity. 
Air is supplied to the cavity and heated as it passes over the outer 
surface of the combustion chamber. Heated air is drawn from the 
cavity and mixed with fuel for input into the combustion chamber. 
The pressure in the cavity is maintained at least approximately 2.5 
cm WC(about 1 inches WC) higher than the pressure in the com- 
bustion chamber. Gases cannot leak from the combustion chamber 
since the pressure outside the chamber (inside the cavity) is higher 
than the pressure inside the chamber. The apparatus can be used 
to treat any combustible wastes, including biological wastes, toxic 
materials, low level radioactive wastes, and mixed hazardous and 
low level transuranic wastes. 


25348 Method for extracting metals from aqueous waste 
streams for long term storage. Chaiko, D.J. To Dept. of Energy. 
1993. Filed date 29 Jul 1993. U.S. Patent Application 8-098,920. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95017133. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A liquid-liquid extraction method for removing metals and hy- 
drous metal colloids from waste streams is provided wherein said 
waste streams are contacted with a solvent system containing a 
water-in-oil microemulsion wherein the inverted micelles contain the 
extracted metal. A silicon alkoxide, either alone or in combination 
with other metal alkoxide compounds is added to the water-in-oil 
microemulsion, thereby allowing encapsulation of the extracted 
metal within a silicon oxide network. Lastly, the now-encapsulated 
metal is precipitated from the water-in-oil microemulsion phase to 
yield aggregates of metal-silicate particles having average. individ- 
ual particle sizes of approximately 40 manometers. 


25349 (PNC-TN—1100-94-003, pp. 1/53-I/62) Mechanistic 
sorption modeling of cesium on bentonite. Wanner, H. (MBT 
Environmental Engineering Ltd., Zurich (Switzerland)). Power Re- 
actor and Nuclear Fuel Development Corp., Tokyo (Japan). 1994. 
(CONF-9311199-—: International workshop on research and devel- 
opment of geological disposal, Tokai (Japan), 15-19 Nov 1993). In 
Proceedings of technical session on research and development of 
geological disposal. 379p. Order Number DE95757546. Source: 
OST}; NTIS; INIS. 

The analysis of the distribution coefficient of hazardous materials 
between the transport media and stationary phase is important for 
understanding and predicting retardation processes along a migra- 
tion path. The potential physico-chemical interactions between 
dissolved species and stationary phase are numerous, including 
the reactions that take place on the surface of the stationary 
phase. There are other retardation processes which may be impor- 
tant under certain conditions. For the migration of actinides and 
fission products, surface reactions are the main contributor to retar- 
dation. Due to the thermodynamic basis, surface reaction models 
can be used to simulate sorption for any type of groundwater com- 
position and the bentonite of different types. The derivation of 
distribution coefficient from diffusion experiments, the derivation of 
the pore diffusivity for cesium, and the derivation of Nat/Cs* ex- 
change constant for bentonite are explained. It is recommended to 
use the cesium exchange constant evaluated by batch experiments 
and to consider the reduction of total cation exchange capacity. 
The diffusivity of Cs* in bentonite published in literatures and the 
values of the batch distribution coefficient of Cs* in bentonite were 
tested, and the results are discussed. (K.l.). 


25350 (PNC-TN—1100-94-003, pp. 1I/13-I/20) Two-phase wa- 
ter movement in unsaturated compacted bentonite under 
isothermal condition. Takeuchi, Shinji (Power Reactor and Nu- 
clear Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works). Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan). 1994. (CONF-9311199—: International workshop on 
research and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 379p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

Bentonite is considered as one of the most promising buffer 
materials of engineered barrier system (EBS) for the geological iso- 
lation of high level radioactive waste (HLW) in Japan. The EBS 





may be composed of vitrified waste, overpack and buffer material. 
In the early stage of setting and backfilling of HLW, a coupled 
thermal-hydro-mechanical phenomenon may occur in buffer mate- 
rial due to various causes, but water movement may be the most 
important phenomenon for the coupled process. It is necessary to 
verify the two-phase movement for the precise modeling of the wa- 
ter movement in unsaturated bentonite. In this study, in order to 
analyze water movement, the water retention curves and water dif- 
fusivity of compacted bentonite were obtained as the functions of 
water content, dry density and temperature. Also water movement 
behavior was examined by applying the Philip and de Vries’ and 
Darcy’s equations to the obtained water diffusivity. Water potential 
was measured with a thermocouple psychrometer. The equation 
for water diffusivity is shown. The measurement of water potential 
and water diffusivity and the results are reported. (K.I.). 


25351 (PNC-TN—1100-94-003, pp. 11/21-iI/31) Current status 
and future plan of the research on the rock deformation and 
disturbed zone within the Hades project. Neerdael, Bernard 
(CEN/SCK, Mol (Belgium)); Bruyn, D.de; Voickaert, Geert. Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan). 
1994. (CONF-9311199-: International workshop on research and 
development of geological disposal, Tokai (Japan), 15-19 Nov 
1993). In Proceedings of technical session on research and devel- 
opment of geological disposal. 379p. Order Number DE95757546. 
Source: OSTI; NTIS; INIS. 

In the framework of the high activity disposal experimental site 
(HADES) project managed by the Belgian Nuclear Research Es- 
tablishment, an in situ research program was launched in 1980. An 
underground research facility was built in a deep Tertiary clay for- 
mation. The various issues related to the site characterization were 
investigated, including the performance of engineered barriers. 
Most of the research has been performed under the contract with 
the Commission of European Communities (CEC) and the Belgian 
Waste Management Authority (ONDRF/NIRAS). Various civil engi- 
neering works and underground experiments haave been carried 
out to assess the technical feasibility of building a high level waste 
repository in a plastic clay formaiton. Further information has been 
collected on the extent and the evolution of the disturbance caused 
in clay mass by underground structures. The study on clay behav- 
ior was extended to the near field conditions after disposal when 
the host rocks underwent the thermal effect of heat-emitting waste. 
The general background of the Boom clay, the mechanical behav- 
ior of the Boom clay, the numerical simulation of excavation 
progress and backfill materials are reported. (K.1.). 


25352 (PNC-TN—1100-94-003, pp. II/33-1I/39) Current status 
and future plan of research and development program related 
to geological disposal at CEN-SCK. Neerdael, Bernard (Centre 
d'Etude de |’Energie Nucleaire, Mol (BBE)); Put, Martin. Power Re- 
actor and Nuclear Fuel Development Corp., Tokyo (Japan). 1994. 
(CONF-9311199—: International workshop on research and devel- 
opment of geological disposal, Tokai (Japan), 15-19 Nov 1993). In 
Proceedings of technical session on research and development of 
geological disposal. 379p. Order Number DE95757546. Source: 
OSTI; NTIS; INIS. 

The studies at CEN-SCK related to the R and D of geological 
disposal are performed within the research unit ‘waste and 
disposal’ which also deals with the characterization of waste pack- 
ages and their compatibility with host clay. The in situ test program 
developed by the underground research facility is shown. The in 
situ corrosion and leaching test, the combined radiation/heating 
test CERBERUS, the in situ migration experiment and the geotech- 
nical survey on the gallery structures and their surrounding clay 
have been continued, and the main achievements until mid 1993 
are reported. New actions have been started since 1991 related to 
hydrogeological modeling, the migration of gas in clay and the 
‘PARCLAY’ demonstration test. Besides the periodic measurement 
of water level in hydrological observation well network, the critical 
review of the previous regional hydrological modeling has been 
carried out. Migration studies were extended to the permeation of 
hydrogen, and the MEGAS project of the modeling and experiment 
of gas migration was started. Four main experiments, 
ARCHIMEDES, PHEBUS, BACCHUS 2 and ATLAS, as the inter- 
national efforts are explained. (K.1.). 
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25353 (PNC-TN—1100-94-003, pp. II/43-lI-50) Mechanical 
stability of repository tunnels and factors to be considered for 
determining tunnel spacing. Takeuchi, Kunifumi (Ohbayashi 
Corp., Tokyo (Japan)). Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan). 1994. (CONF-9311199-: International 
workshop on research and development of geological disposal, 
Tokai (Japan), 15-19 Nov 1993). In Proceedings of technical ses- 
sion on research and development of geological disposal. 379p. 
Order Number DE95757546. Source: OSTI; NTIS; INIS. 

Kristallin-1 organized by Nagra is currently advanced as a syn- 
thetic project regarding a high level radioactive waste (HLW) 
repository in Switzerland. Its host rock is granitic rocks, and the po- 
tential siting area is located in northern Switzerland. The objective 
of this project is to demonstrate the long term safety of a HLW 
repository under more site-specific conditions than before. As the 
detailed geological data were investigated, the average size of 
undisturbed crystalline rock blocks is limited horizontally to about 
several hundred meter, therefore, the HLW repository area must be 
divided into several panels to avoid fracture zones. It is necessary 
to make tunnel spacing as small as possible for the purpose of 
reasonably designing the entire layout of repository tunnels. The 
main factors to be considered for determining repository tunnel 
spacing are listed. Rock mass modeling, rock mass material prop- 
erties, the analysis model and parameters, the numerical analysis 
of repository tunnel stability and its main conclusion are reported. 
The numerical analysis of the temperature distribution in near field 
was carried out. Tunnel spacing should be set more than 20 m in 
view of the maximum temperature. (K.1.). 


25354 (PNC-TN—1100-94-003, pp. 1I/51-II/57) Current status 
and future plan of the experiments on excavation disturbance. 
Case studies at Tono Mine and Kamaishi Mine, Japan. Sugi- 
hara, Kozo (Power Reactor and Nuclear Fuel Development Corp., 
Toki, Gifu (Japan). Chubu Works). Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan). 1994. (CONF-9311199-: 
International workshop on research and development of geological 
disposal, Tokai (Japan), 15-19 Nov 1993). In Proceedings of tech- 
nical session on research and development of geological disposal. 
379p. Order Number DE95757546. Source: OSTI; NTIS; INIS. 

One of the important issues to be studied by in situ experiments 
is how to identify and model excavation-disturbed zones (EDZ). 
Rock properties such as permeability and deformability in the EDZs 
are possibly changed from the original properties. It is necessary to 
understand the EDZs for assessing the performance of the geologi- 
cal disposal system for high level waste. The objectives of the 
studies on excavation disturbance are to identify rock properties 
and the extension of EDZs, and to understand the mechanism of 
rock mass response to excavation works. For these objectives, it is 
necessary to develop the methods of measuring and modeling 
EDZs. Power Reactor and Nuclear Fuel Development Corporation 
has carried out the in situ experiments on excavation disturbance 
in Tono Mine which is the site of soft sedimentary rocks and in Ka- 
maishi Mine which is the site of granitic rocks. The studies in Tono 
Mine and Kamaishi Mine are reported. The numerical analysis by 
FEM can simulate the measured variation of rock stress and 
ground displacement. The size of EDZs was estimated to be 1 to 2 
m from excavation surfaces. Fracture, stress redistribution and un- 
dersaturation changed rock properties. (K..). 


25355 (PNC-TN—1100-94-003, pp. Iil/11-1I/19) Overview of 
medium heterogeneity and transport processes. Tsang, Yvonne 
(Lawrence Berkeley Lab., CA (United States)); Tsang, Chin-Fu. 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. (CONF-9311199-: International workshop on re- 
search and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 3729p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

Medium heterogeneity can have significant impact on the behav- 
ior of solute transport. The tracer breakthrough curves for the 
transport in heterogeneous media are distinctly different from those 
in homogeneous porous media, and the transport through hetero- 
geneous media gives rise to the breakthrough curves which have 
strong spatial dependence. These inherent characteristics of the 
transport in heterogenerous media present special challenge to the 
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performance assessment of potential high level nuclear waste 
repositories with respect to the possible release of radionuclides to 
accessible environment. In this paper, the role of medium hetero- 
geneity in site characterization and performance assessment is 
discussed. The discussion is based on a specific example of the 
3D heterogeneous stochastic model of a site generally similar to 
Aspo Island, the site of the Hard Rock Laboratory in Southern 
Sweden. The stochastic model is mostly dependent on the 
hydrologic data of the measurement in Aspo. In this study, the al- 
ternative 3D stochastic fields of hydraulic conductivity conditioned 
on point measurement were investigated. The relation between 
heterogeneous structures and trace breakthrough is reported. The 
inference of large scale, long term prediction from small scale test- 
ing is discussed. (K.I.) 


25356 (PNC-TN—1 100-94-003, pp. III/53-III/62) Determination 
of Fracture System Geometry from Well Testing. Doe, T.W. 
(Golder Associates, Inc., Redmond, WA (United States)). Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan). 
1994. (CONF-9311199-: International workshop on research and 
development of geological disposal, Tokai (Japan), 15-19 Nov 
1993). In Proceedings of technical session on research and devel- 
opment of geological disposal. 379p. Order Number DE95757546. 
Source: OSTI; NTIS; INIS. 

In this paper, the research and development for the description 
of the hydraulic geometry of fracture networks are discussed. The 
studies on fracture networks have developed on the premise that 
the structural geological information on fracture geometries could 
be used to develop the realistic models of flow. It has been widely 
recognized that a relatively small portion of natural fracture net- 
works controls a major portion of groundwater flow. The key to 
efficient network modeling is to identify that portion of networks. It 
is the main purpose of this paper to discuss the methods for char- 
acterizing the hydraulic geometry of fracture flow systems. The 
methods described in this paper cover three approaches for defin- 
ing the hydraulic geometry of fracture networks, that is, the 
determination of conductive fracture frequency in boreholes, the 
use of transient pressure and flow responses in single holes, and 
the use of cross hole test to assess connectivity. The information 
which can be obtained by each test is shown. Flow logging, well 
test distribution and conductive fracture frequency are discussed. 
The transient analysis of single hole well test and the cross hole 
analysis of well test for fracture network geometry are reported. 
The data taken by various methods together can provide network 
characterization. (K.1.) 


25357 (PNC-TN—1 100-94-003, pp. IV/47-IV/58) Concept of 
independent verification and validation and its application. 
Nakahara, Yutaka (Mitsubishi Atomic Power Industries, Inc., Tokyo 
(Japan)); Umeki, Hiroyuki. Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan). 1994. (CONF-9311199—: Inter- 
national workshop on research and development of geological 
disposal, Tokai (Japan), 15-19 Nov 1993). In Proceedings of tech- 
nical session on research and development of geological disposal. 
379p. Order Number DE95757546. Source: OSTI; NTIS; INIS. 

The safety of a repository for high level radioactive waste is as- 
sessed by model prediction, and the confidence in the assessment 
results strongly depends on the demonstrated ability and control of 
computer programs. The performance assessment codes are sub- 
ject to criticism of their accuracy and general applicability to predict 
the overall safety of a repository system. The response to these 
concerns on the overall quality of the codes gives rise to the con- 
cept of independent verification and validation (IV and V) and 
configuration management. The computer codes for the quantita- 
tive analysis of repository performance are developed based on 
detailed research codes and simplified system level codes. The 
development of an integrated system model is described. The de- 
velopment process is divided into three steps, that is, mechanistic 
modeling, complex calculations and system modeling. The ap- 
proaches to verification and validation and several other methods 
being used are explained. The main steps of the systematic ap- 
proach to IV and V are discussed. The IV and V in the research 
and development program of Power Reactor and Nuclear Fuel De- 
velopment Corporation has been carried out for geochemical 
codes, and this experience is very useful. (K.1.). 
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25358 (PNC-TN—1100-94-003, pp. IV/59-IV/72) Predicting the 
future behaviour of the geological environment. Chapman, N.A. 
(Intera Information Technologies Ltd., Melton Mowbray (United 
Kingdom)); King, L.M. Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan). 1994. (CONF-9311199-—: International 
workshop on research and development of geological disposal, 
Tokai (Japan), 15-19 Nov 1993). In Proceedings of technical ses- 
sion on research and development of geological disposal. 379p. 
Order Number DE95757546. Source: OSTI; NTIS; INIS. 

For carrying out the safety assessment for radioactive waste dis- 
posal, it is necessary to make some prediction about the likely 
future state of the geological environment, in which a repository is 
located. In this paper, first, which geological issues are likely to be- 
come the center of the development of a safety case of the 
disposal of long-lived waste deep in hard fractured rocks is consid- 
ered. Then, the relative significance of these processes for a 
repository in Japan is considered, and it is endeavored to set the 
priority issues, to which effort is exerted to build confidence in the 
prediction which is required for safety case. Also the requirement 
to demonstrate a credible foundation for the safety assessment in 
the form of understanding the nature and evolution of a site well is 
discussed. As to the role of geological barriers, containment is pro- 
vided within the engineered barriers of near field. The fundamental 
issues in hard fractured rock geosphere for predicting the long 
term behavior of engineered barriers are the long term stability of 
the mechanical properties of repository rocks and groundwater 
geochemical system, and the generation of fast groundwater flow 
paths. The natural phenomena that affect engineered barrier stabil- 
ity and groundwater chemistry, such as seismicity, volcanism, 
tectonics, ice loading and sea level change, are discussed. (K.I.). 


25359 (PNC-TN—1 100-94-003, pp. IV/7-IV/18) Framework of 
integrated performance assessment in Kristallin-l. Smith, P.A. 
(Nationale Genossenschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan). 1994. (CONF-9311199-: Inter- 
national workshop on research and development of geological 
disposal, Tokai (Japan), 15-19 Nov 1993). In Proceedings of tech- 
nical session on research and development of geological disposal. 
379p. Order Number DE95757546. Source: OSTI; NTIS; INIS. 

Kristallin-I is an integrated analysis carried out by Nagra to in- 
vestigate the option of disposal of vitrified high level waste in the 
crystalline basement of Northern Switzerland, which takes account 
of the findings in the Phase 1 geological investigation of this host 
rocks. Kristallin-| updates and complements Project Gewahr 1985 
with extended data bases, improved calculational tools and mod- 
els. Performance assessment aims at quantitatively assessing the 
long term, post-closure performance of the repository system in the 
expected geological environment, analyzing the sensitivity of pre- 
diction of parameter variation and identifying the key processes 
contributing to safety, assessing the relative importance of engi- 
neered and natural barriers, and identifying the requirement on 
site-specific geology. The Nagra concept of the disposal is de- 
scribed. In order to evaluate the radiological consequence of the 
repository, scenario uncertainty, conceptual model uncertainty and 
data uncertainty must be taken into account. The assessment 
method is explained. The reference scenario, the time history of 
annual individual dose, the effect on the radiological impact of 
varying groundwater flow rate and alternative scenarios are 
reported. The current repository design and the geological interpre- 
tation of the potential host rocks are shown to provide the condition 
for safe repositories. (K.I.). 


25360 (PNL-—10257) Vapor space characterization of waste 
Tank 241-BY-107: Results from in situ sample collected on 3/ 
25/94. Sharma, A.K.; Lucke, R.B.; Clauss, T.W.; McVeety, B.D.; 
Fruchter, J.S.; Goheen, S.C. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1995. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95015808. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes organic results from vapors of the Hanford 
single-shell waste storage Tank 241-BY-107 (referred to as Tank 
BY-107). Samples for selected inorganic compounds were obtained 
but not anlayzed (Section 2.0). Quantitative results were obtained 
for several organic analytes, but quantities of analytes not listed in 





US Environmental Protection Agency (EPA) compendium Method 
TO-14 were estimated. Approximately 80 tentatively identified or- 
ganic analytes were observed above the detection limit of (ca.) 10 
ppbv, but standards for most of these were not available at the 
time of analysis, and their quantitative determination is beyond the 
scope of this study. The SUMMATM canister samples were also 
analyzed for the 41 organic compounds listed in EPA compendium 
Method TO-14. Of these, only a few were observed above the 2- 
ppbv detection limits. These are summarized in Table 3.1. 
Estimated quantities were determined of tentatively identified com- 
pounds (TICs). A summary of these results shows quantities of all 
TICs above the concentration of ca. 10 ppbv. This consists of more 
than 80 organic analytes. The 12 organic analytes with the highest 
estimated concentrations are shown. 


25361 (PNL—10280) Vapor space characterization of waste 
tank 241-BY-103 (in situ): Results from samples collected on 
May 5, 1994. Ligotke, M.W.; Sharma, A.K.; McVeety, B.D.; 
Fruchter, J.S.; Pool, K.H.; Lucke, R.B.; McCulloch, M.; Goheen, 
S.C. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95015809. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-BY-103. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25362 (PNL—10288) Vapor space characterization of waste 


Tank 241-BY-108: Results from in situ sample collected on 
March 24, 1994. Waste Tank Vapor Project. McVeety, B.D.; 
Lucke, R.B.; Clauss, T.W.; Fruchter, J.S.; Goheen, S.C. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1995. 18p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95015814. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document presents the details of the organic analysis that 
was performed on samples from the headspace of Hanford waste 
tank 241-BY-108. The results described were obtained to support 
the safety and toxicological evaluations. A summary of the results 
for the organic analytes is included, as well as, a detailed descrip- 
tion of the results which appears in the text. 


25363 (PNL-10389) Vapor space characterization of waste 
tank 241-BY-109 (in situ): Results from samples collected on 
9/22/94. Pool, K.H.; Clauss, T.W.; Ligotke, M.W. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1995. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. Order Number DE95015404. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes inorganic and organic analyses results 
from in situ samples obtained from the headspace of the Hanford 
waste storage Tank 241-BY-109 (referred to as Tank BY-109). The 
results described here were obtained to support safety and toxico- 
logical evaluations. A summary of the results for inorganic and 
organic analytes is listed in Summary Table 1. Detailed descrip- 
tions of the results appear in the text. Quantitative results were 
obtained for the inorganic compounds ammonia (NH3), nitrogen 
dioxide (NOz), nitric oxide (NO), and water (H2O0). Sampling for hy- 
drogen cyanide (HCN) and sulfur oxides (SO,) was not requested. 
Organic compounds were also quantitatively determined. Twenty- 
three organic tentatively identified compounds (TICs) were 
observed above the detection limit of (ca.) 10 ppbv, but standards 
for most of these were not available at the time of analysis, and 
the reported concentrations are semiquantitative estimates. In addi- 
tion, we looked for the 40 standard TO-14 analytes. We observed 
38. Of these, only a few were observed above the 2-ppbv cali- 
brated instrument detection limit. The ten organic analytes with the 
highest estimated concentrations are listed in Summary Table 1. 
The ten analytes account for approximately 84% of the total or- 
ganic components in Tank BY-109. 
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25364 (PNL-—10418) Vapor space characterization of waste 
tank 241-C-109: Results from samples collected on 8/10/94. 
Pool, K.H. (and others); Clauss, T.W.; Ligotke, M.W. Pacific North- 
west Lab., Richland, WA (United States). Jun 1995. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95015406. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes results of the analyses of tank-headspace 
samples taken from the Hanford waste Tank 241-C-109 (referred to 
as Tank C-109). Pacific Northwest Laboratory (PNL) contracted 
with Westinghouse Hanford Company (WHC) to provide sampling 
devices and to analyze inorganic and organic analytes collected 
from the tank headspace and ambient air near the tank. The sam- 
ple job was designated S4053, and samples were collected by 
WHC on August 10, 1994, using the vapor sampling system (VSS). 
Sampling devices, including six sorbent trains (for inorganic analy- 
ses) and five SUMMA™ canisters (for organic analyses) were 
supplied to the WHC sampling staff on August 8. Samples were 
taken (by WHC) from the tank headspace on August 10 and were 
returned to PNL from the field on August 12. The samples were in- 
spected upon delivery to the 326/23B laboratory and logged into 
PNL record book 55408 before implementation of PNL Technical 
Procedure PNL-TVP-07. Custody of the sorbent traps was trans- 
ferred to PNL personne! performing the inorganic analysis and 
stored at refrigerated (<10°C) temperature until the time of analy- 
sis. The canister was stored in the 326/23B laboratory at ambient 
(25°C) temperature until time of analysis. Access to the 326/23B 
laboratory is limited to PNL personnel working on the waste-tank 
safety program. Analyses described in this report were performed 
at PNL in the 300 area of the Hanford Reservation. Analytical 
methods that were used are described in the text. In summary, 
sorbent traps for inorganic analyses containing sample materials 
were either weighed (for water analysis) or desorbed with the ap- 
propriate aqueous solutions (for ammonia (NH3) or nitrite (NO2) 
analyses). The aqueous extracts were analyzed either by selective 
electrode or by ion chromatography (IC). Organic analyses were 
performed using cryogenic preconcentration followed by gas chro- 
matography/mass spectrometry (GC/MS). 


25365 (PNL—10420) Vapor space characterization of waste 
tank 241-C-107 (in situ): Results from samples collected on 
June 17, 1994. McVeety, B.D.; Ligotke, M.W.; Lucke, R.B.; McCul- 
loch, M.; Goheen, S.C.; Clauss, T.W.; Pool, K.H.; Young, J.S.; 
Fruchter, J.S. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1995. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95015806. Source: OSTI; NTIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-C-107. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25366 (PNL—-10466) Vapor space characterization of waste 
tank 241-C-105: Results from samples collected on 2/16/94. 
Clauss, T.W.; Lucke, R.B.; McVeety, B.D. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1995. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95015405. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes results of the analyses of tank-headspace 
samples taken from the Hanford waste Tank 241-C-105 (referred to 
as Tank C-105). Pacific Northwest Laboratory (PNL) contracted 
with Westinghouse Hanford Company (WHC) to provide sampling 
devices and to analyze inorganic and organic analytes collected 
from the tank headspace. For organic analyses, six SUMMA™ can- 
isters were delivered to WHC on COC 0061 11 on 2/14/94. At the 
request of WHC, an additional six SUMMA™ canisters were sup- 
plied on COC 005127 on 2/16/94. Samples were collected by 
WHC from the headspace of Tank C-105 through the VSS on 2/16/ 
94, but only three SUMMA” canisters were returned to PNL using 
COC 0061 11 on 2/18/94. The canisters were stored in the 326/ 
23B laboratory at ambient (25°C) temperature until the time of the 
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analysis. Analyses described in this report were performed at PNL 
in the 300 area of the Hanford Reservation. Analytical methods 
that were used are described in the text. In summary, sorbent 
traps for inorganic analyses containing sample materials were ei- 
ther weighed (for water analysis) or desorbed with the appropriate 
aqueous solutions. The aqueous extracts were analyzed either by 
selective electrode or by ion chromatography (IC). Organic analy- 
ses were performed using cryogenic preconcentration followed by 
gas chromatography/mass spectrometry (GC/MS). 


25367 (PNL-10473) Vapor space characterization of waste 
tank 241-TY-101 (in situ): Results from samples collected on 
August 5, 1994. Waste Tank Vapor Program. Pool, K.H.; Ligotke, 
M.W.; McVeety, B.D.; McCulloch, M.; Goheen, S.C.; Clauss, T.W.; 
Lucke, R.B.; Young, J.S.; Fruchter, J.S. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1995. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95016041. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-TY-101. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25368 (PNL—10498) Vapor space characterization of waste 
tank 241-C-106: Results from samples collected on February 
15, 1994. McVeety, B.D.; Clauss, T.W.; Young, J.S.; Ligotke, M.W.; 
Goheen, S.C.; Lucke, R.B.; Pool, K.H.; McCulloch, M.; Fruchter, 
J.S. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95015772. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-C-106. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25369 (PNL—10507) Plutonium Finishing Plant. Interim plu- 
tonium stabilization engineering study. Sevigny, G.J. (Pacific 
Northwest Lab., Richland, WA (United States)); Gallucci, R.H.; 
Garrett, S.M.K.; Geeting, J.G.H.; Goheen, R.S.; Molton, P.M.; Tem- 
pleton, K.J.; Villegas, AJ.; Nass, R. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1995. 350p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE95017591. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides the results of an engineering study that 
evaluated the available technologies for stabilizing the plutonium 
stored at the Plutonium Finishing Plant located at the hanford Site 
in southeastern Washington. Further processing of the plutonium 
may be required to prepare the plutonium for interim (<50 years) 
storage. Specifically this document provides the current plutonium 
inventory and characterization, the initial screening process, and 
the process descriptions and flowsheets of the technologies that 
passed the initial screening. The conclusions and recommenda- 
tions also are provided. The information contained in this report will 
be used to assist in the preparation of the environmental impact 
statement and to help decision makers determine which is the pre- 
ferred technology to process the plutonium for interim storage. 


25370 (PNL-10564) Evaluation of Hanford high level waste 
vitrification chemistry tor an NCAW simulant — FY 1994: Po- 
tential exothermic reactions in the presence of formic acid, 
glycolic acid, and oxalic acid. Sills, J.A. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1995. 54p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE95016774. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A potential for an uncontrollable exothermic reaction between ni- 
trate and organic salts during preparation of a high level waste 
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melter feed has been identified. In order to examine this potential 
more closely, the thermal behavior of simulated neutralized current 
acid waste (NCAW) treated with various organic reductants was 
studied. Differential scanning calorimetry (DSC) measurements 
were collected on simulated waste samples and their supernates 
treated with organics. Organic reductants used were formic acid, 
glycolic acid, and oxalic acid. For comparison, samples of un- 
treated simulant and untreated simulant with added noble metals 
were tested. When heated, untreated simulant samples both with 
and without noble metals showed no exothermic behavior. All of 
the treated waste simulant samples showed exothermic behavior. 
Onset temperatures of exothermic reactions were 120 C to 210 C. 
Many onset temperatures, particularly those for formic acid treated 
samples, are well below 181 C, the estimated maximum steam coil 
temperature (considered to be a worst case maximum temperature 
for chemical process tank contents). The enthalpies of the reac- 
tions were —180 x 10-% J/Kg supernate (—181 J/g) for the oxalic 
acid treated simulant supernate to —1,150 x 10-° J/Kg supernate 
(—1,153 J/g) for the formic acid treated simulant supernate. 


25371 (PNL-10578) Acceptance criteria for ultrasonic flaw 
indications in the inner liner of double-shell waste storage 
tanks. Simonen, F.A.; Graves, R.E.; Johnson, K.1. Pacific North- 
west Lab., Richland, WA (United States). Jul 1995. 104p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95015471. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactive defense waste, resulting from the chemical process- 
ing of spent nuclear fuel, has been stored in double-shell tanks 
(DSTS) at the Hanford Site since 1970. As part of the program to 
assure that the DSTs maintain their structural integrity, an inspec- 
tion plan is being developed and implemented. This report provides 
recommendations and technical bases for acceptance criteria for 
flaw indications detected during ultrasonic inspection of inner liners 
of the DSTS. The types of indications addressed are crack-like 
flaws, wall thinning, and pitting. In establishing acceptable flaw 
sizes, the evaluations have taken into consideration the potential 
for crack growth by the mechanism of stress corrosion cracking. 
Consideration was given to technical approaches used in ASME 
Codes, for reactor tanks at the Department of Energy Savannah 
River facilities, and in recommendations by the Tank Structural In- 
tegrity Panel. The goal was to ensure that indications discovered 
during inspections are not large enough to ever cause a leak or 
rupture of the tank inner liner. The acceptance criteria are intended 
to be simple to apply using a set of tables giving acceptable flaw 
sizes. These tables are sufficiently conservative to be applicable to 
all double-shell tanks. In those cases that a flaw exceeds the size 
permitted by the tables, it is proposed that additional criteria permit 
more detailed and less conservative evaluations to address specific 
conditions of stress levels, operating temperature, flaw location, 
and material properties. 


25372 (PNL—10588) Vapor space characterization of waste 
tank 241-U-111: Results from samples collected on February 
28, 1995. Waste Tank Vapor Program. Clauss, T.W.; Pool, K.H.; 
McVeety, B.D.; Bredt, O.P.; Goheen, S.C.; Ligotke, M.W.; Lucke, 
R.B.; Klinger, G.S.; Fruchter, J.S. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1995. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95016042. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-U-111. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25373 (PNL-10593) Vapor space characterization of waste 
Tank 241-U-106: Results from samples collected on March 7, 
1995. Waste Tank Vapor Program. Klinger, G.S. (and others); 
Lucke, R.B.; McVeety, B.D. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1995. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE95016043. Source: OSTI; NTIS; INIS; GPO Dep. 





This report describes inorganic and organic analyses results 
from samples obtained from the headspace of the Hanford waste 
storage Tank 241-U-106 (referred to as Tank U-106). The results 
described here were obtained to support safety and toxicological 
evaluations. Quantitative results were obtained for the inorganic 
compounds ammonia (NH3), nitrogen dioxide (NOz2), nitric oxide 
(NO), and water (H2O) Sampling for hydrogen cyanide (HCN) and 
sulfur oxides (SOx) was not requested. The NH; concentration was 
16% greater than that determined from an ISS sample obtained in 
August 1994; the H2O concentration was about 10% less. In 
addition, quantitative results were obtained for the 39 TO-14 com- 
pounds plus an additional 14 analytes. Of these, 5 were observed 
in two or more canisters above the 5-ppbv reporting cutoff. Eleven 
organic tentatively identified compounds (TICS) were observed in 
two or more canisters above the reporting cutoff of (ca.) 10 ppbv 
and are reported with concentrations that are semiquantitative esti- 
mates based on internal-standard response factors. The 10 organic 
analytes with the highest estimated concentrations account for ap- 
proximately 90% of the total organic components in Tank U-106. 
Three permanent gases, nitrous oxide (NO), hydrogen (H2) and 
carbon dioxide (COD were also detected. 


25374 (PNL-10594) Vapor space characterization of waste 
tank 241-TX-105: Results from samples collected on Decem- 
ber 20, 1994. Waste Tank Vapor Project. Klinger, G.S. (and 
others); Ligotke, M.W.; Lucke, R.B. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1995. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95016040. Source: OSTI; NTIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-TX-105. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25375 (PNL-10595) Waste Tank Vapor Program: Vapor 
space characterization of Waste Tank 241-T-107. Results from 
samples collected on January 18, 1995. Pool, K.H. (and others); 
Lucke, R.B.; McVeety, B.D. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1995. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE95016039. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes inorganic and organic analyses results 
from samples obtained from the headspace of the Hanford waste 
storage Tank 241-T-107 (referred to as Tank T-107). The results 
described here were obtained to support safety and toxicological 
evaluations. A summary of the results for inorganic and organic an- 
alytes is listed in Table 1. Detailed descriptions of the results 
appear in the text. Quantitative results were obtained for the inor- 
ganic compounds ammonia (NHs3), nitrogen dioxide (NOz), nitric 
oxide (NO), and water (H20). Sampling for hydrogen cyanide 
(HCN) and sulfur oxides (SOx) was not requested. In addition, 
quantitative results were obtained for the 39 TO-14 compounds 
plus an additional 14 analytes. Of these, | was observed above the 
5-ppbv reporting cutoff. Six organic tentatively identified com- 
pounds (TICs) were observed above the reporting cutoff of (ca.) 10 
ppbv and are reported with concentrations that are semiquantitative 
estimates based on internal-standard response factors. The esti- 
mated concentration of all 7 organic analytes observed in the tank 
headspace are listed in Table | and account for approximately 
100% of the total organic components in Tank T-107. Two perma- 
nent gases, carbon dioxide (CO) and nitrous oxide (N2O), were 
also detected in the tank-headspace samples. 


25376 (PNL-10597) Vapor space characterization of waste 
tank 241-TY-103 (in situ): Results from samples collected on 
August 5, 1994. Pool, K.H. (and others); McVeety, B.D.; Clauss, 
T.W. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95015813. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
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Hanford waste tank 241-TY-103. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25377 (PNL—10598) Vapor space characterization of waste 
tank 241-BY-112: Results from samples collected on Novem- 
ber 18, 1994. Waste Tank Vapor Program. Clauss, T.W. (and 
others); Pool, K.H.; McVeety, B.D. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1995. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95015807. Source: OSTI; NTIS; GPO Dep. 

This document presents the details of the inorganic and organic 
analysis that was performed on samples from the headspace of 
Hanford waste tank 241-BY-112. The results described were ob- 
tained to support the safety and toxicological evaluations. A 
summary of the results for the inorganic and organic analytes is 
included, as well as, a detailed description of the results which ap- 
pears in the text. 


25378 (PNL—10599) Vapor space characterization of waste 
Tank 241-BY-111: Results from samples collected on Novem- 
ber 15, 1994. Lucke, R.B. (and others); Ligotke, M.W.; McVeety, 
B.D. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95015750. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes results of the analyses of tank-headspace 
samples taken from the Hanford waste Tank 241-BY-111 (referred 
to as Tank By-111). Pacific Northwest Laboratory (PNL) contracted 
with Westinghouse Hanford company (WHC) to provide sampling 
devices and to analyze inorganic and organic analytes collected 
from the tank headspace and ambient air near the tank. The target 
analytes for TO- 14 compounds were extended to include 14 ana- 
lytes identified by the Toxicological Review Panel for Tank C-103 
and reported by Mahlium et al. (1994). Program management in- 
cluded these analytes for future tank analyses as identified in the 
fiscal year work plan. This plan is attached to a letter dated 9/30/ 
94 and addressed to Mr. T.J. Kelly of WHC. The pian also requires 
PNL to analyze for the permanent gases as shown in Table 3.7. 
The sample job was designated S4083, and samples wee col- 
lected by WHC on November 16, 1994, using the vapor sampling 
system (VSS). The results of the analyses are expected to be used 
to estimate the potential toxicity of tank-headspace gas as de- 
scribed in Data Quality Objectives for Generic In-Tank Health and 
Safety Vapor Issue Resolution, WHC-SD-WM-DQO-002, Rev. 0. 


25379 (PNL-10605) Hanford Site Long-term Surface Bar- 
rier Development Program: Fiscal year 1994 highlights. 
Petersen, K.L.; Link, S.O.; Gee, G.W. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1995. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95016683. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Surface Barrier Development Program was or- 
ganized in 1985 to test the effectiveness of various barrier designs 
in minimizing the effects of water infiltration; plant, animal and hu- 
man intrusion; and wind and water erosion on buried wastes, plus 
preventing or minimizing the emanation of noxious gases. A team 
of scientists from the Pacific Northwest Laboratory (PNL) and engi- 
neers from Westinghouse Hanford Company (WHC) direct the 
barrier development effort. ICF Kaiser Hanford Company, in con- 
junction with WHC and PNL, developed design drawings and 
construction specifications for a 5-acre prototype barrier. The high- 
light of efforts in FY 1994 was the construction of the prototype 
barrier. The prototype barrier was constructed on the Hanford Site 
at the 200 BP-1 Operable Unit of the 200 East Area. Construction 
was completed in August 1994 and monitoring instruments are be- 
ing installed so experiments on the prototype barrier can begin in 
FY 1995. The purpose of the prototype barrier is to provide insights 
and experience with issues regarding barrier design, construction, 
and performance that have not been possible with individual tests 
and experiments conducted to date. Additional knowledge and ex- 
perience was gained in FY 1994 on erosion control, physical 
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stability, water infiltration control, model testing, Resource Conser- 
vation and Recovery Act (RCRA) comparisons, biointrusion control, 
long-term performance, and technology transfer. 


25380 (PNL—10623) 324 Building Compliance Project: Se- 
lection and evaluation of alternatives for the removal of solid 
remote-handiled mixed wastes from the 324 Building. Ross, 
W.A. (and others); Bierschbach, M.C.; Dukelow, J.S. Jr. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1995. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95016115. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Six alternatives for the interim storage of remote-handled mixed 
wastes from the 324 Building on the Hanford Site have been iden- 
tified and evaluated. The alternatives focus on the interim storage 
facility and include use of existing facilities in the 200 Area, the 
construction of new facilities, and the vitrification of the wastes 
within the 324 Building to remove the majority of the wastes from 
under RCRA regulations. The six alternatives are summarized in 
Table S.1, which identifies the primary facilities to be utilized, the 
anticipated schedule for removal of the wastes, the costs of the 
transfer from 324 Building to the interim storage facility (including 
any capital costs), and an initial risk comparison of the alternatives. 
A recently negotiated Tri-Party Agreement (TPA) change requires 
the last of the mixed wastes to be removed by May 1999. The abil- 
ity to use an existing facility reduces the costs since it eliminates 
the need for new capital construction. The basic regulatory ap- 
provals for the storage of mixed wastes are in place for the PUREX 
facility, but the Form HI permit will need some minor modifications 
since the 324 Building wastes have some additional characteristic 
waste codes and the current permit limits storage of wastes to 
those from the facility itself. Regulatory reviews have indicated that 
it will be best to use the tunnels to store the wastes. The PUREX 
alternatives will only provide storage for about 65% of the wastes. 
This results from the current schedule of the B-Cell Clean Out 
Project, which projects that dispersible debris will continue to be 
collected in small quantities until the year 2000. The remaining 
fraction of the wastes will then be stored in another facility. Central 
Waste Complex (CWC) is currently proposed for that residual 
waste storage; however, other options may also be available. 


25381 (PNL—10650) Tanks focus area multiyear program 
plan - FY96-FY98. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 176p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95016637. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tanks Focus Area (TFA) Multiyear Program Plan (MYPP) 
presents the recommended TFA technical program. The recom- 
mendation covers a 3-year funding outlook (FY96-FY98), with an 
emphasis on FY96 and FY97. in addition to defining the recom- 
mended program, this document also describes the processes 
used to develop the program, the implementation strategy for the 
program, the references used to write this report, data on the U.S. 
Department of Energy (DOE) tank site baselines, details on base- 
line assumptions and the technical elements, and a glossary. 


25382 (PNL—10661) Bubble retention in synthetic sludge: 
Testing of alternative gas retention apparatus. Rassat, S.D.; 
Gauglitz, P.A. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95016635. Source: OSTI; NTIS; INIS; GPO Dep. 

Several of the underground storage tanks currently used to store 
waste at Hanford have been placed on the Flammable Gas Watch 
List, because the waste is either known or suspected to generate, 
store, and episodically release flammable gases. The objective of 
this experimental study is to develop a method to measure gas 
bubble retention in simulated tank waste and in diluted simulant. 
The method and apparatus should (1) allow for reasonably rapid 
experiments, (2) minimize sample disturbance, and (3) provide 
realistic bubble nucleation and growth. The scope of this experi- 
mental study is to build an apparatus for measuring gas retention 
in simulated waste and to design the apparatus to be compatible 
with future testing on actual waste. The approach employed for 
creating bubbles in sludge involves dissolving a soluble gas into 
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the supernatant liquid at an elevated pressure, recirculating the liq- 
uid containing the dissolved gas through the sludge, then reducing 
the pressure to allow bubbles to nucleate and grow. Results have 
been obtained for ammonia as the soluble gas and SY1-SIM-91A, 
a chemically representative simulated tank waste. In addition, 
proof-of-principle experiments were conducted with both ammonia 
and COs as soluble gases and sludge composed of 90-micron 
glass beads. Results are described. 


25383 (PNL-10682) In situ determination of rheological 
properties and void fraction in Hanford Waste Tank 241-SY- 
101. Stewart, C.W.; Shepard, C.L.; Alzheimer, J.M.; Stokes, T.1.; 
Terrones, G. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1995. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016775. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of the operation of the void 
fraction instrument (VFI) and ball rheometer in Hanford Tank 241- 
SY-101, which contains approximately one million gallons of 
radioactive waste. These instruments provided the first direct assay 
of the waste condition in the tank after more than a year of mixer 
pump operation. The two instruments were deployed in the tank in 
late 1994 and early 1995 to gather much-needed data on the effect 
prolonged mixer pump operation has on gas retention in the waste. 
The information supplied by these instruments has filled a great 
gap in the quantitative knowledge of the waste condition. The re- 
sults show that the solids are well-mixed by the current mixer 
pump to within less than a meter of the tank bottom. Undisturbed 
sludge remains only on the lowest 10-30 cm and contains 10-12% 
void. The mixed slurry above contains less than 1% void and has 
no measurable yield strength and a shear-thinning viscosity of ap- 
proximately 6 Poise at 1 sec~'. Estimating the gas volumes in 
each of the four layers based on VFI data yields a total of 221 + 
57 m° (7,800 + 2,000 SCF) of gas at 1 atmosphere. Given the 
current waste level of 10.2 m (400 inches), the degassed waste 
level would be 9.8 m (386 inches). These results confirm that the 
mixer pump in Tank 241-SY-101 has performed the job it was in- 
stalled to do—-thoroughly mix the waste to release stored gas and 
prevent gas accumulation. 


25384 (PNL-SA-24044) Carbonylation as a_ separation 
technique for removal of non-radioactive species for tank 
waste. Visnapuu, A. (Bureau of Mines, Rolla, MO (United States). 
Rolla Research Center); Hollenberg, G.W.; Creed, R.F. Jr. Pacific 
Northwest Lab., Richland, WA (United States). May 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. U.S. Bureau of Mines. (CONF- 
9405155-3: 18. actinide separations conference, Durango, CO 
(United States), 23-26 May 1994). Order Number DE95014176. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Much of the waste generated from five decades of weapons pro- 
duction in the US Department of Energy complex contains highly 
radioactive constituents. With the high cost of permanent disposal 
space, it is necessary to separate as many of the nonradioactive 
species from the radioactive as possible. This paper discusses the 
transfer of carbonyl processing technology from mineral beneficia- 
tion and powder metallurgy operations to the separation of Fe and 
Ni from radioactively contaminated waste streams. Samples of sim- 
ulated composite Hanford Tank Waste residue were first processed 
with a calcine/dissolution technique which resulted in a residue 
powder consisting of 31.9 pct Fe and 3.3 pct Ni. Because of the 
specification for waste glass compositions, these two constituents 
become important in determining the number of waste glass logs 
produced. Pyrometallurgical reduction of the residue powders, fol- 
lowed by subsequent carbonylation, extracted up to 92.0 pct of the 
Fe and 95.7 pct of the Ni. The resultant product contained as little 
as 4.9 pet Fe and 0.3 pet Ni. At this level, Fe would no longer be a 
limiting constituent in the waste glass. 


25385 (PNL-SA-25603) Proceedings of the Efficient Sepa- 
rations and Processing Cross-Cutting Program Annual 
Technical Exchange Meeting. Pacific Northwest Lab., Richland, 
WA (United States). [1995]. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950171-: Efficient Separations and Processing Cross- 
cutting Program technical exchange meeting, Gaithersburg, MD 





(United States), 24-26 Jan 1995). Order Number DE95007261. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains summaries of technology development 
presented at the 1995 Efficient Separations and Processing Cross- 
Cutting Program (ESP) Annual Technical Exchange Meeting. The 
ESP is sponsored by the US Department of Energy’s Office of En- 
vironmental Management (EM), Office of Technology Development. 
The meeting is held annually to promote a free exchange of ideas 
among technology developers, potential users (for example, EM fo- 
cus areas), and other interested parties within EM. During this 
meeting, developers of ESP-funded technologies describe the 
problems and needs addressed by their technologies; the technical 
approach, accomplishments, and resolution of issues; the strategy 
and schedule for commercialization; and evolving potential applica- 
tions. Presenters are asked to address the following areas: Target 
waste management problem, waste stream, or data need; scientific 
background and technical approach; technical accomplishments 
and resolution of technical issues; schedule and strategy for com- 
mercializing and implementing the technology or acquiring needed 
data; potential alternate applications of the technology or data, in- 
cluding outside of DOE/EM. The meeting is not a program review 
of the individual tasks or subtasks; but instead focuses on the 
technical aspects and implementation of ESP-sponsored technol- 
ogy or data. The meeting is also attended by members of the ESP 
Technical Review Team, who have the opportunity at that time to 
review the ESP as a whole. 


25386 (PNL-SA-25908) Ultra wide band radar holographic 
imaging of buried waste at DOE sites. Collins, H.D.; Gribble, 
R.P.; Hall, T.E.; Lechelt, W.M. Pacific Northwest Lab., Richland, 
WA (United States). Apr 1995. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950450—12: 8. annual symposium on the application of 
geophysics to environmental and engineering problems, Orlando, 
FL (United States), 23-27 Apr 1995). Order Number DE95014618 
Source: OSTI; NTIS; INIS; GPO Dep. 

Ultra wideband linear array holography is a unique real-time 
imaging technique for in-situ inspection of buried waste at various 
DOE sites. The array can be mounted on various platforms such 
as crane booms, pickup trucks, ATVs, and scanned generating “3- 
D” subsurface images in real time. Inspection speeds are 0.5 to 2 
meters/sec, if the image is viewed in real time, greater for off-line 
processing. The Ground Penetrating Holographic (GPH) system 
developed for inspection of DOE sites employs two 32element ar- 
rays of tapered-slot antenna operating at 5-GHz and 2.5-GHz 
center frequencies. The GPH system, which is mounted on a small 
trailer with a computer image processor, display, and power sup- 
ply, is capable of imaging a wide swath (1 to 2 meters) with its 
linear arrays. The lower frequency array will be used at INEL (for 
greater depth penetration) because of high soil attenuation. Recent 
holographic “3-D” images of buried waste container lids and di- 
electrics obtained in Hanford sand and INEL soils at various 
depths graphically illustrate the unique image resolution capabilities 
of the system. Experimental results using the 5-GHz array will be 
presented showing the excellent holographic image quality of vari- 
ous subsurface targets in sand and INEL soil. 


25387 (PNL-SA-26199) Experimental design of a waste 
glass study. Piepel, G.F.; Redgate, P.E.; Hrma, P. Pacific North- 
west Lab., Richland, WA (United States). Apr 1995. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9505249-7: 97. American Ce- 
ramic Society (ACS) annual meeting and exposition, Cincinnati, OH 
(United States), 2 May 1995). Order Number DE95016807. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A Composition Variation Study (CVS) is being performed to sup- 
port a future high-level waste glass plant at Hanford. A total of 147 
glasses, covering a broad region of compositions melting at 
approximately 1150°C, were tested in five statistically designed ex- 
perimental phases. This paper focuses on the goals, strategies, 
and techniques used in designing the five phases. The overall strat- 
egy was to investigate glass compositions on the boundary and 
interior of an experimental region defined by single- component, 
multiple-component, and property constraints. Statistical optimal 
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experimental design techniques were used to cover various subre- 
gions of the experimental region in each phase. Empirical mixture 
models for glass properties (as functions of glass composition) from 
previous phases wee used in designing subsequent CVS phases. 


25388 (PNL-SA-26219) Chemical durability of simulated 
nuclear glasses containing water. Li, H. (Pacific Northwest Lab., 
Richland, WA (United States)); Tomozawa, M. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-950401-21: 97. annual meeting of the 
American Ceramic Society, Cincinnati, OH (United States), 30 Apr 
- 1 may 1995). Order Number DE95014178. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The chemical durability of simulated nuclear waste glasses hav- 
ing different water contents was studied. Results from the product 
consistency test (PCT) showed that glass dissolution increased 
with water content in the glass. This trend was not observed during 
MCC-1 testing. This difference was attributed to the differences in 
reactions between glass and water. In the PCT, the glass network 
dissolution controlled the elemental releases, and water in the glass 
accelerated the reaction rate. On the other hand, alkali ion ex- 
change with hydronium played an important role in the MCC-1. For 
the latter, the amount of water introduced into a leached layer from 
ion-exchange was found to be much greater than that of initially in- 
corporated water in the glass. Hence, the initial water content has 
no effect on glass dissolution as measured by the MCC-1 test. 


25389 (PNL-SA-26249) Technical issues for possible dry 
storage of DOE owned spent nuclear fuels. McKinnon, M.A.; 
Einziger, R.E.; Louthan, M.L.; lyer, N.C. Pacific Northwest Lab., 
Richland, WA (United States). Jul 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950740—77: Joint ASME/JSME pressure vessels and pip- 
ing conference, Honolulu, HI (United States), 23-27 Jul 1995). 
Order Number DE95016809. Source: OSTI; NTIS; INIS; GPO Dep. 

Criteria for interim dry storage of DOE owned spent nuclear fuels 
will be based on a combination of technical, regulatory, and politi- 
cal requirements. These requirements have not been fully 
established but will include issues such as the necessity for moni- 
toring the fuel, retrievability of the fuel, maintenance of final 
disposal options, siting of interim disposal facilities (will the fuels at 
each site remain on that site throughout the interim disposal pe- 
riod?), and interfacing with the International Atomic Energy Agency 
over inspectability of the highly enriched fuels in the inventory. Re- 
gardiess of the other requirement issues, the technical storage 
criteria are likely to vary with fuel type and will include: (a) a fuel 
specific maximum storage temperature coupled to; (b) a specific 
storage environment (for example, Helium gas with less than xx 
ppm moisture); (c) a mass limit for fissionable isotopes; and (d) 
provisions for prestorage characterization and, if necessary, segre- 
gation of the fuel based on the established condition of the fuel. 
Each of these criteria has several associated technical issues and 
there are significant interactions among the criteria. This white 
paper summarizes many of the technical issues which must be re- 
solved in order to develop functional and design specification for 
the interim dry storage for DOE owned spent nuclear fuels. 


25390 (PNL-SA-26437) Crystalline ceramics: Waste forms 
for the disposal of weapons plutonium. Ewing, R.C. (New Mex- 
ico Univ., Albuquerque, NM (United States)); Lutze, W.; Weber, 
W.J. Pacific Northwest Lab., Richland, WA (United States). May 
1995. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9505238—2: 
NATO international scientific exchange program advanced research 
workshop, St. Petersburg (Russian Federation), 14-17 May 1995). 
Order Number DE95014640. Source: OSTI; NTIS; INIS; GPO Dep. 

At present, there are three seriously considered options for the 
disposition of excess weapons plutonium: (i) incorporation, partial 
burn-up and direct disposal of MOX-fuel; (ii) vitrification with 
defense waste and disposal as glass “logs”; (iii) deep borehole dis- 
posal (National Academy of Sciences Report, 1994). The first two 
options provide a safeguard due to the high activity of fission prod- 
ucts in the irradiated fuel and the defense waste. The latter option 
has only been examined in a preliminary manner, and the exact 
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form of the plutonium has not been identified. In this paper, we re- 
view the potential for the immobilization of plutonium in highly 
durable crystalline ceramics apatite, pyrochlore, monazite and Zir- 
con. Based on available data, we propose zircon as the preferred 
crystalline ceramic for the permanent disposition of excess 
weapons plutonium. 


25391 (SAND-—93-7074) Literature review and recommenda- 
tion of methods for measuring relative permeability of 
anhydrite from the Salado Formation at the Waste Isolation Pi- 
lot Plant. Christiansen, R.L. (Colorado School of Mines, Golden, 
CO (United States). Dept. of Petroleum Engineering); Howarth, 
S.M. Sandia National Labs., Albuquerque, NM (United States). Aug 
1995. 125p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DES95016732. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents a literature review of methods for measur- 
ing relative permeability as applied to low permeability anhydrite 
rock samples from the Salado Formation. About one hundred pa- 
pers were reviewed, and four methods were identified as promising 
techniques for measuring the relative permeability of the Salado 
anhydrite: (1) the unsteady-state high-rate method, (2) the 
unsteady-state stationary-liquid method, (3) the unsteady-state cen- 
trifuge method, and (4) the unsteady-state low-rate method. Except 
for the centrifuge method, all have been used for low permeability 
rocks. The unsteady-state high-rate method is preferred for mea- 
suring relative permeability of Salado anhydrite, and the 
unsteady-state stationary-liquid method could be well suited for 
measuring gas relative permeability of Salado anhydrite. The 
unsteady-state low-rate method, which combines capillary pressure 
effects with relative permeability concepts may also prove effective. 
Likewise, the unsteady-state centrifuge method may be an efficient 
means for measuring brine relative permeability for Salado anhy- 
drite, especially at high gas saturations. 


25392 (SAND-—94-0189) Characterization of materials for a 
reactive transport model validation experiment: Interim report 
on the caisson experiment. Yucca Mountain Site Characteriza- 
tion Project. Siegel, M.D. (Sandia National Labs., Albuquerque, 
NM (United States)); Cheng, W.C.; Ward, D.B.; Bryan, C.R. Sandia 
National Labs., Albuquerque, NM (United States). Aug 1995. 250p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95017630. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Models used in performance assessment and site characteriza- 
tion activities related to nuclear waste disposal rely on simplified 
representations of solute/rock interactions, hydrologic flow field and 
the material properties of the rock layers surrounding the reposi- 
tory. A crucial element in the design of these models is the validity 
of these simplifying assumptions. An intermediate-scale experiment 
is being carried out at the Experimental Engineered Test Facility at 
Los Alamos Laboratory by the Los Alamos and Sandia National 
Laboratories to develop a strategy to validate key geochemical and 
hydrological assumptions in performance assessment models used 
by the Yucca Mountain Site Characterization Project. 


25393 (SAND-94-1996) Bulk and mechanical properties of 
the Paintbrush tuff recovered from borehole USW NRG-7/7A: 
Data report. Yucca Mountain Site Characterization Project. 
Martin, R.J. (New England Research, Inc. White River Junction, VT 
(United States)); Boyd, P.J.; Noel, J.S.; Price, R.H. Sandia National 
Labs., Albuquerque, NM (United States). May 1995. 99p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95011831. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An integral part of the licensing procedure for the potential 
nuclear waste repository at Yucca Mountain, Nevada, involves pre- 
diction of the in situ rheology for the design and construction of the 
facility and the emplacement of canisters containing radioactive 
waste. The data used to model the thermal and mechanical behav- 
ior of the repository and surrounding lithologies include dry and 
saturated bulk densities, average grain density, porosity, 
compressional and shear wave velocities, elastic moduli, and com- 
pressional and tensional fracture strengths. In this study, a suite of 
experiments was performed on cores recovered from the USW 
NRG-717A borehole drilled in support of the Exploratory Studies 
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Facility (ESF) at Yucca Mountain. USW NRG-7/7A was drilled to a 
depth of 1,513.4 feet through five thermal/mechanical units of 
Paintbrush tuff and terminating in the tuffaceous beds of the Calico 
IEUS. The thermal/mechanical stratigraphy was defined by Orfiz et 
al. to group rock horizons of similar properties for the purpose of 
simplifying modeling efforts. The relationship between the geologic 
stratigraphy and the thermal/mechanical stratigraphy is presented. 
The tuff samples in this study have a wide range of welding char- 
acteristics, and a smaller range of mineralogy and petrology 
characteristics. Generally, the samples are silicic, ash-fall tuffs that 
exhibit large variability in their elastic and strength properties. 


25394 (SAND—94-2038) Summary evaluation of Yucca 
Mountain surface transects with implications for downhole 
sampling. Yucca Mountain Site Characterization Project. 
Mckenna, S.A.; Rautman, C.A. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1995. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95014130. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The results of previously completed vertical outcrop sampling 
transacts are summarized with respect to planning downhole 
sampling. The summary includes statistical descriptions and de- 
scriptions of the spatial variability of the sampled parameters. 
Descriptions are made on each individual transect, each thermal/ 
mechanical unit and each previously defined geohydrologic unit. 
Correlations between parameters indicate that saturated hydraulic 
conductivity is not globally correlated to porosity. The correlation 
between porosity and saturated hydraulic conductivity is both spa- 
tially and lithologically dependent. Currently, there are not enough 
saturated hydraulic conductivity and sorptivity data to define rela- 
tionships between these properties and porosity on a unit by unit 
basis. Also, the Prow Pass member of the Crater Fiat Tuff and 
stratigraphically lower units have gone essentially unsampled in 
these outcrop transacts. The vertical correlation length for hydro- 
logic properties is not constant across the area of the transacts. 
The average sample spacing within the transacts ranges from 1.25 
to 2.1 meters. It appears that, with the exception of the Topopah 
Spring member units, a comparable sample spacing will give ade- 
quate results in the downhole sampling campaign even with the 
nonstationarity of the vertical correlation. The properties within the 
thermal/mechanical units and geohydrologic units of the Topopah 
Spring member appear to have a spatial correlation range less 
than or equal to the current sample spacing within these units. For 
the downhole sampling, a sample spacing of less than 1.0 meters 
may be necessary within these units. 


25395 (SAND-94-2571) Steam reforming as a method to 
treat Hanford underground storage tank (UST) wastes. Miller, 
J.E. (and others); Kuehne, P.B. (eds.). Sandia National Labs., Al- 
buquerque, NM (United States). Jul 1995. 72p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95016460. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes a Sandia program that included partner- 
ships with Lawrence Livermore National Laboratory and Synthetica 
Technologies, Inc. to design and test a steam reforming system for 
treating Hanford underground storage tank (UST) wastes. The ben- 
efits of steam reforming the wastes include the resolution of tank 
safety issues and improved radionuclide separations. Steam re- 
forming destroys organic materials by first gasifying, then reacting 
them with high temperature steam. Tests indicate that up to 99% of 
the organics could be removed from the UST wastes by steam ex- 
posure. in addition, it was shown that nitrates in the wastes could 
be destroyed by steam exposure ff they were first distributed as a 
thin layer on a surface. High purity alumina and nickel alloys were 
shown to be good candidates for materials to be used in the se- 
vere environment associated with steam reforming the highly 
alkaline, high nitrate content wastes. Work was performed on de- 
signing, building, and demonstrating components of a 0.5 gallon 
per minute (gpm) system suitable for radioactive waste treatment. 
Scale-up of the unit to 20 gpm was also considered and is feasi- 
ble. Finally, process demonstrations conducted on non-radioactive 
waste surrogates were carried out, including a successful demon- 
stration of the technology at the 0.1 gpm scale. 





25396 (SAND—94-3249C) Can we talk? Communications 
management for the Waste Isolation Pilot Plant, a complex nu- 
clear waste management project. Goldstein, S.A.; Pullen, G.M.; 
Brewer, D.R. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9510171-1: PMI ‘95: Project Management institute conference, 
New Orleans, LA (United States), 13-19 Oct 1995). Order Number 
DE95013888. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia Nuclear Waste Management Program is pursuing for 
DOE an option for permanently disposing radioactive waste in 
deep geologic repositories. Included in the Program are the Waste 
Isolation Pilot Plant (WIPP) Project for US defense program mixed 
waste the Yucca Mountain Project (YMP) for spent power reactor 
fuel and vitrified high-level waste, projects for other waste types, 
and development efforts in environmental decision support tech- 
nologies. WIPP and YMP are in the public arena, of a controversial 
nature, and provide significant management challenges. Both pro- 
jects have large project teams, multiple organization participants, 
large budgets, long durations, are very complex, have a high de- 
gree of programmatic risk, and operate in an extremely regulated 
environment requiring legal defensibility. For environmental projects 
like these to succeed, SNL’s Program is utilizing nearly all areas in 
PMI’s Project Management Body of Knowledge (PMBOK) to man- 
age along multiple project dimensions such as the physical 
sciences (€.g., geophysics and geochemistry; performance assess- 
ment; decision analysis) management sciences (controlling the 
triple constraint of performance, cost and schedule), and social sci- 
ences (belief systems; public participation; institutional politics). 
This discussion focuses primarily on communication challenges ac- 
tive on WIPP. How is the WIPP team meeting the challenges of 
managing communications?” and “How are you approaching simi- 
lar challenges?” will be questions for a dialog with the audience. 


25397 (SAND-95-1270C) Consideration of criticality in a 
nuclear waste repository. Rechard, R.P.; Sanchez, L.C.; Stock- 
man, C.T.; Ramsey, J.L. Jr.; Martell, M. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 8p. Sponsored by US- 
DOE, Washington, DC (United States). (CONF-9509100-4: 5. 
international conference on nuclear criticality safety, Albuquerque, 
NM (United States), 17-22 Sep 1995). Order Number DE95014893. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The preliminary criticality analysis that was done suggests that 
the possibility of achieving critical conditions cannot be easily ruled 
out without looking at the geochemical process of assembly or the 
dynamics of the operation of a critical assembly. The evaluation of 
a critical assembly requires an integrated, consistent approach that 
includes evaluating the following: (1) the alteration rates of the lay- 
ers of the container and spent fuel, (2) the transport of fissile 
material or neutron absorbers, and (3) the assembly mechanisms 
that can achieve critical conditions. The above is a non-trivial anal- 
ysis and preliminary work suggests that with the loading assumed, 
enough fissile mass will leach from the HEU multi-purpose canis- 
ters to support a criticality. In addition, the consequences of an 
unpressurized Oklo type criticality would be insignificant to the per- 
formance of an unsaturated, tuff repository. 


25398 (SAND-95-1601C) Development and design of a 
high pressure carbon dioxide system for the separation of 
hazardous contaminants from non-hazardous debris. Adkins, 
C.L.J. (Sandia National Labs., Albuquerque, NM (United States)); 
Russick, E.M.; Smith, H.M.; Olson, R.B. Sandia National Labs., Al- 
buquerque, NM (United States); Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000 ; AC04-76DP00613. (KCP-613-5649; 
CONF-951033-14: 27. international technical conference of the 
Society for the Advancement of Material and Process Engineering 
(SAMPE): diversity into the next century, Albuquerque, NM (United 
States), 9-12 Oct 1995). Order Number DE95015431. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Under the Department of Energy (DOE)/United States Air Force 
(USAF) Memorandum of Understanding, a system is being de- 
signed that will use high pressure carbon dioxide for the separation 
of oils, greases, and solvents from non-hazardous solid waste. The 
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contaminants are dissolved into the high pressure carbon dioxide 
and precipitated out upon depressurization. The carbon dioxide sol- 
vent can then be recycled for continued use. Excellent extraction 
capability for common manufacturing oils, greases, and solvents 
has been measured. It has been observed that extraction perfor- 
mance follows the dilution model if a constant flow system is used. 
The solvents tested are extremely soluble and have been extracted 
to 100% under both liquid and mild supercritical carbon dioxide 
conditions. These data are being used to design a 200 liter extrac- 
tion system. 


25399 (SAND—95-1634) lodide retention by cinnabar (HgS) 
and chalcocite (Cu2S). Anderson, H.L.; Baisley, S.D.; Brady, P.V. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1995. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95016751. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sorption of iodide (I~) on cinnabar (HgS) and chalcocite (Cu2S) 
was examined as a function of pH at 25°C in a series of batch 
experiments. Calculated distribution ratios (Ky) far exceed those re- 
ported for other minerals; maximal K,’s of 1375 cc/g (Cu2S) and 
3080 c/g (HgS) were observed between pH 4-5, but wre substan- 
tial at all pH’s measured (4 < pH < 10). lodide sorption apparently 
occurs by the formation of an insoluble surface solid solution with 
exposed Hg and Cu sites. Surface solid solution formation is fa- 
vored at low pH due to the lessened electrostatic repulsion of the 
iodide ion by the sulfide surfaces. 


25400 (SAND-—95-2003C) The solubility of U(IV) hydrous 
oxide in concentrated NaCl and MgCl, solutions. Rai, D. (Bat- 
telle, Richland, WA (United States)); Felmy, A.R.; Moore, D.A. 
Sandia National Labs., Albuquerque, NM (United States). Aug 
1995. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950946-8: 5. in- 
ternational conference on the chemistry and migration behaviour of 
actinides and fission products in the geosphere, Saint-Malo 
(France), 10-15 Sep 1995). Order Number DE95017640. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The solubility of UOzexH2O(am) was studied in 0.2, 1.0, and 6.0 
molal NaCl, and in 1.0, 2.0, and 3.0 molal MgCl. aqueous solu- 
tions over a range of hydrogen ion concentrations. Extreme 
precautions were taken to ensure that the dissolved uranium was 
present as U(IV). Limited oxidation state analyses, systematic 
trends in the U(IV) solubility data, and comparisons with prior liter- 
ature studies that used the same experimental procedure indicated 
that the dissolved U was present as U(IV). The aqueous U concen- 
trations in a given NaC! solution at equilibration periods ranging up 
to about 35 days were similar, indicating that steady-state concen- 
trations are reached within a day in most cases. This result is 
consistent with our earlier data in dilute solutions. The observed U 
concentrations decrease with the increase in pc,+ in both the NaCl 
and MgCl, solutions. At a given pey+ value, the observed U con- 
centrations in 0.2 m NaCl are about an order of magnitude higher 
than those in 1.0 and 6.0 m NaCl. The solubility of UO2exH2O(am) 
in 1.0 and 6.0 m NaCl and 1.0, 2.0, and 3.0 m MgClo solutions, 
however, are similar to each other. 


25401 (SAND-95-2004C) The solubility of Th(iV) hydrous 
oxide in concentrated NaCl and MgCl, solutions. Sterner, S.M. 
(Battelle, Richland, WA (United States)); Felmy, A.R.; Novak, C.F. 
Sandia National Labs., Albuquerque, NM (United States). Sep 
1995. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950946—1: 5. in- 
ternational conference on the chemistry and migration behaviour of 
actinides and fission products in the geosphere, Saint-Malo 
(France), 10-15 Sep 1995). Order Number DE95017647. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The solubility of Th(IV) hydrous oxide was studied in concen- 
trated 4m and 6m NaCl solutions as well as in MgClz solutions 
ranging in concentration from 1m to 3m over a broad range of hy- 
drogen ion concentrations. The observed solubilities in all solutions 
showed the same trend as observed previously of higher solubili- 
ties at early equilibration times, usually 7 to 8 days, followed by 
decreases in solubility with time as the precipitates aged. The 
trend of decreasing solubility with time was more pronounced in 
NaCl solutions than in MgCl. solutions. The observed ThO2(am) 
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solubilities in concentrated NaCl solutions (i.e., 4m and 6m) were 
lower than previously reported solubilities in more dilute NaCl solu- 
tions (i.e., < 3M NaCl). The results in MgClz were similar in all 
solutions regardless of the MgCl. concentration. Current thermody- 
namic models for the solubility of hydrous thorium, oxide in 
chloride solutions, which primarily describe only aqueous Th*+-Cl- 
ion-interactions, predicted higher solubilities than observed in 4 and 
6m NaCl as well as in all MgCl. solutions. An improved aqueous 
thermodynamic model, which includes ion-interaction parameters 
for like charged species, is proposed to explain these results. 


25402 (SAND—95-2005C) Complexation study of NpO.* 
and UO,** ions with several organic ligands in aqueous solu- 
tions of high ionic strength. Borkowski, M. (Florida State Univ., 
Tallahassee, FL (United States)); Lis, S.; Choppin, G.R. Sandia 
National Labs., Albuquerque, NM (United States). 1995. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-950946-7: 5. international conference 
on the chemistry and migration behaviour of actinides and fission 
products in the geosphere, Saint-Malo (France), 10-15 Sep 1995). 
Order Number DE95017641. Source: OSTI; NTIS; INIS; GPO Dep. 

The acid dissociation constants, pKa, and the stability constants 
for NpO.*+ and UO2** have been measured for certain organic lig- 
ands [acetate, a-hydroxyisobutyrate, lactate, ascorbate, oxalate, 
citrate, EDTA, 8-hydroxyquinoline, 1, 10-phenanthroline, and 
thenoyltrifluoroacetone] in 5 m (NaCl) ionic strength solution. The 
pK. values were determined by potentiometry or spectrometry. 
These methods, as well as solvent extraction with ?°5U and 2°7Np 
radiotracers, were used to measure the stability constants of the 
1:1 and 1:2 complexes of dioxo cations. These constants were 
used to estimate the concentrations required to result in 10 % 
competition with hydrolysis in the 5 m NaCl solution. Such esti- 
mates are of value in assessing the solubility from radioactive 
waste of AnO.* and AnO,** in brine solutions in contact with nu- 
clear waste in a salt-bed repository. 


25403 (SAND—95-2006C) Variation of stability constants of 
thorium citrate complexes and of thorium hydrolysis con- 
stants with ionic strength. Choppin, G.R. (Florida State Univ., 
Tallahassee, FL (United States)); Erten, H.N.; Xia, Y.X. Sandia Na- 
tional Labs., Albuquerque, NM (United States). 1995. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Florida State University AH-5590. 
(CONF-950946-6: 5. international conference on the chemistry 
and migration behaviour of actinides and fission products in the 
geosphere, Saint-Malo (France), 10-15 Sep 1995). Order Number 
DE95017642. Source: OSTI; NTIS; INIS; GPO Dep. 

Citrate is among the organic anions that are expected to be 
present in the wastes planned for deposition in the Waste Isolation 
Pilot Plant repository. In this study, a solvent extraction method 
has been used to measure the stability constants of Tho- 
rium(IV)[Th(IV)] with citrate anions in aqueous solutions with (a) 
NaClO, and (b) NaC! as the background electrolytes. The ionic 
strengths were varied up to 5 m (NaCl) and 14 m (NaClO,). The 
data from the NaCiO, solutions at varying pH values were used to 
calculate the hydrolysis constants for formation of Th(OH)** at the 
different ionic strengths. 


25404 (SAND-95-2007C) Complexation of Amiill) by 
oxalate in NaClO, media. Choppin, G.R. (Florida State Univ., Tal- 
lahassee, FL (United States)); Chen, J.F. Sandia National Labs., 
Albuquerque, NM (United States). 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Florida State University AH-5590. (CONF-950946-5: 
5. international conference on the chemistry and migration behav- 
iour of actinides and fission products in the geosphere, Saint-Malo 
(France), 10-15 Sep 1995). Order Number DE95017643. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The complexation of Am(IIl) by oxalate has been investigated in 
solutions of NaClO, up to 9.0 M ionic strength at 25°C. The disso- 
ciation constants of oxalic acid were determined by potentiometric 
titration, while the stability constants of the Am(Ill)-oxalate com- 
plexation were measured by the solvent extraction technique. A 
thermodynamic model was constructed to predict the apparent 
equilibrium constants at different ionic strengths by applying the 
Pitzer equation using parameters for the Nat-HOx-, Nat-Ox-, 
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AmOx*-ClO,4~, and Nat-Am(Ox)2~ interactions obtained by fitting 
the data. 


25405 (SAND-95-2008C) The experimental determination 
of the solubility product for NpO2OH in NaCl solutions. 
Roberts, K.E. (Lawrence Berkeley Lab., CA (United States)); Tor- 
retto, P.C.; Prussin, T. Sandia National Labs., Albuquerque, NM 
(United States). 1995. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. NIH-Minority 
Biomedical Research Support; PRF Grant 26067-B3. (CONF- 
950946-4: 5. international conference on the chemistry and 
migration behaviour of actinides and fission products in the geo- 
sphere, Saint-Malo (France), 10-15 Sep 1995). Order Number 
DE95017644. Source: OSTI; NTIS; INIS; GPO Dep. 

The solubility of Np(V) was measured in NaCl solutions ranging 
from 0.30 to 5.6 molal at room temperature (~21 + 2°C). Experi- 
ments were conducted from undersaturation and allowed to 
equilibrate in a COz-free environment for 37 days. The apparent 
solubility products varied with NaCl concentration and were be- 
tween 10° and 10-® mol*eL—*. Using the specific ion interaction 
theory (SIT), the log of the solubility product of NpO2,OH(am) at 
infinite dilution was found to be - 8.79 + 0.12. The interaction coef- 
ficient, «(NpO2* - CI—), was found to be (0.08 + 0.05). 


25406 (SAND-—95-2009C) Thermodynamic modeling of 
neptunium(V)-acetate complexation in concentrated NaCl me- 
dia. Novak, C.F.; Borkowski, M.; Choppin, G.R. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950946-2: 5. international conference on the 
chemistry and migration behaviour of actinides and fission products 
in the geosphere, Saint-Malo (France), 10-15 Sep 1995). Order 
Number DE95017646. Source: OSTI; NTIS; INIS; GPO Dep. 

The complexation of neptunium(V), Np(V), with the acetate 
anion, Ac~, was measured in sodium chloride media to high con- 
centration using an extraction technique. The data were interpreted 
using the thermodynamic formalism of Pitzer, which is valid to high 
electrolyte concentrations. A consistent model for the deprotonation 
constants of acetic acid in NaCl and NaClO, media was devel- 
oped. For the concentrations of acetate expected in a waste 
repository, only the neutral complex NpO.Ac(aq) was important in 
describing the interactions between the neptunyl ion and acetate. 
The thermodynamic stability constant log 6°;9; for the reaction 
NpO.* + Ac~ «+ NpOv.Ac was calculated to be 1.46+0.11. This 
weak complexing behavior between the neptunyl ion and acetate 
indicates that acetate will not significantly enhance dissolved Np(V) 
concentrations in ground waters associated with nuclear waste 
repositories that may contain acetate. 


25407 (SAND-95-2010C) A data base for thermodynamic 
modeling of +lll actinide solubility in concentrated Na-Cl-SO,- 
CO3-PO, electrolytes. Novak, C.F.; Crafts, C.C.; Dhooge, N.J. 
Sandia National Labs., Albuquerque, NM (United States). 1995. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950946-3: 5. international con- 
ference on the chemistry and migration behaviour of actinides and 
fission products in the geosphere, Saint-Malo (France), 10-15 Sep 
1995). Order Number DE95017645. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The literature contains thermodynamic parameters for describing 
the chemical behavior of the following: Am(Ill) in dilute NaHCO; 
media; Nd(Ill) in dilute to concentrated Na2CO3 and NaHCO, me- 
dia; Pu(Ill) in dilute to concentrated NaCl media; Nd{(IIl}/Am(Ill) in 
dilute to concentrated Na2SO, media; and Ami(Ill) in NaH2PO, me- 
dia. We have combined this information into a thermodynamic data 
base for the general +lll actinide, Anj(ill), using the analogy for 
chemical behavior of f-elements in the same oxidation state. This 
internally consistent data base is based on equilibrium thermody- 
namics and the specific ion interaction activity coefficient formalism 
of Pitzer. This data base forms the basis for the prediction of 
potential Am(III) and Pu(ill) dissolved concentrations in the concen- 
trated natural brines associated with the Waste Isolation Pilot Plant 
(WIPP) in Southeastern New Mexico, USA. 


25408 (UCRL-ID—116187-95-7) The Mixed Waste Manage- 
ment Facility. Monthly report. Streit, R.D. Lawrence Livermore 





National Lab., CA (United States). Aug 1995. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95017858. Source: OSTI; NTIS; GPO 
Dep. 

Significant progress continued as preliminary design, technical 
reviews, engineering development, and procurements/contracts 
moved forward. Key accomplishments were installation and initial 
operation of the MSO Engineering Development Unit, Peer Review 
of Analytical Services, development of Preliminary design Baseline 
guidance, and formal acceptance of the environmental assess- 
ment. Budget information on WBS elements are given. 


25409 (UCRL-ID—119602) Progress toward uranium scrap 
recycling via electron beam cold hearth refining. McKoon, R.H. 
Lawrence Livermore National Lab., CA (United States). 15 
Dec 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016535. Source: OSTI; NTIS; INIS; GPO Dep. 

A 250 kW electron beam cold hearth refining (EBCHR) melt fur- 
nace at Lawrence Livermore National Laboratory (LLNL) has been 
in operation for over a year producing 5.5 in.-diameter ingots of 
various uranium alloys. Production of in-specification uranium-6%- 
niobium (U-6Nb) alloy ingots has been demonstrated using Virgin 
feedstock. A vibratory scrap feeder has been installed on the sys- 
tem and the ability to recycle chopped U-6Nb scrap has been 
established. A preliminary comparison of vacuum are remelted 
(VAR) and electron beam (EB) melted product is presented. 


25410 (UCRL-ID—119603) Progress toward uranium scrap 
recycling via Electron Cold Hearth Refining (EBCHR). McKoon, 
R.H. Lawrence Livermore National Lab., CA (United States). 22 
Dec 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016536. Source: OSTI; NTIS; INIS; GPO Dep. 

A 250 kW electron beam cold hearth refining (EBCHR) melt fur- 
nace at Lawrence Livermore National Laboratory (LLNL) has been 
in operation for over a year producing 5.5 in.-diameter ingots of 
various uranium alloys. Production of in-specification uranium-6% - 


niobium (U-6Nb) alloy ingots has been demonstrated using virgin 
feedstock. A vibratory scrap feeder has been installed on the sys- 
tem and the ability to recycle chopped U-6Nb scrap has been 
established. A preliminary comparison of vacuum arc remelted 
(VAR) and electron beam (EB) melted product is presented. 


25411 (UCRL-ID—121177) Solubility-limited concentrations 
and aqueous speciation fo U, Pu, Np, Am and Tc: Comparison 
between results of Bruno and Sellin (1992) and calculations 
using GEMBOCHS (version R16). Bruton, C.J. Lawrence Liver- 
more National Lab., CA (United States). May 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95015124. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Aqueous speciation and solubility-limited concentrations of U, 
Pu, Np, Am and Te were calculated with EQ3/6 and version 
comR16 of the GEMBOCHS data base for comparison to similar 
calculations made by Bruno and Sellin (1992) for the SKB 91 exer- 
cise. Bruno and Sellin utilized data from the older 0288 version of 
the EQ3/6 data base but substituted their own data sets for U and 
Pu. Equilibria were computed in representative fresh and saline 
Finnsjoen-waters under oxidizing and reducing conditions. The 
comparisons showed that slight discrepancies exist for U because 
Bruno and Sellin used thermodynamic data from sources that pre- 
date the NEA data base. This NEA data base is incorporated into 
GEMBOCHS. Discrepancy also exists for Pu under reducing condi- 
tions because of the choice of thermodynamic data for solid 
Pu(OH),. GEMBOCHS predicts Pu concentrations in solution that 
are about 1 to 2 orders of magnitude greater than Bruno and 
Sellin's values. Np concentration in the oxidizing saline water com- 
puted with GEMBOCHS is 20 times higher than Bruno and Sellin's 
value. Under reducing conditions, however, GEMBOCHS predicts 
an order of magnitude less Np in solution. GEMBOCHS computes 
Am concentrations in solution about 2—3-times larger than those of 
Bruno and Sellin. Bruno and Sellin’s data base lacks the aqueous 
species Am(CO3)2~ although this species occurs only sparingly (< 
10 mol%) in the fresh waters. Overall Tc data bases differ signifi- 
cantly because more recent critical compilations of Te data have 
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been incorporated into GEMBOCHS since Bruno and Sellin’s 0288 
version. Nonetheless, results for Tc are broadly similar, although 
GEMBOCHS predicts Te concentrations about 1.7 times higher 
than Bruno and Sellin’s values for the reducing waters. 


25412 (UCRL-ID-121191) Degradation mode survey of 
titanium-base alloys. Gdowski, G.E. (Lawrence Livermore 
National Lab., CA (United States)); Ahluwalia, H.S. Lawrence Liv- 
ermore National Lab., CA (United States). 30 Jan 1995. 62p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017044. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Of the materials reviewed, commercially pure titanium, Ti Gr 2, is 
the most susceptible to crevice corrosion. Ti Gr 7, 12, and 16 are 
likely to be resistant to crevice corrosion under the current ex- 
pected Yucca Mountain repository conditions. Although Grade 7 
has the greatest resistance to crevice corrosion it is also the most 
expensive. Although the possibility of sustained loads cracking 
exists, it has not yet been observed in a Ti alloys. For hydride pre- 
cipitation to occur 100°C, the hydrogen concentration would need 
to be relatively high, much higher than the maximum amount of hy- 
drogen allowed during the manufacture of (a Ti alloys (0.0 15 
wt%). A large amount of (SCC) stress corrosion cracking data ac- 
cumulated at SNL and BNL for the WIPP program and by the 
Canadian Waste Management Program on titanium grades 2 and 
12 indicates that there is no SCC at naturally occurring potentials 
in various brines. Hydride-induced cracking of titanium is a possibil- 
ity and therefore, further investigation of this phenomenon under 
credible repository conditions is warranted. One disadvantage of ti- 
tanium and its alloys is that their strengths decrease rather rapidly 
with temperature. This is due to the strong temperature depen- 
dence of interstitial solute strengthening mechanisms. Ti Gr 12 and 
16 are recommended for further consideration as candidate materi- 
als for high level nuclear waste containers. 


25413 (UCRL-JC—117039) Comparison of ceramic waste 
forms produced by hot uniaxial pressing and by cold pressing 
and sintering. Oversby, V.M. (Lawrence Livermore National Lab., 
CA (United States)); Vance, E.R. Lawrence Livermore National 
Lab., CA (United States). Sep 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-941075-8: 18. international symposium on the scientific 
basis for nuclear waste management, Kyoto (Japan), 23-27 Oct 
1994). Order Number DE95015893. Source: OSTI; NTIS; GPO 
Dep. 

Synroc C waste form specimens prepared using the Australian- 
developed technology are uniaxially pressed in stainless steel 
bellows at 1200°C and 20MPa. This produces a material with high 
chemical and physical durability and with the radioactivity enclosed 
inside both the waste form and the bellows. An alternative method 
of producing the ceramic product is to use cold pressing of pellets 
followed by reactive sintering to provide densification and mineral- 
ization. Depending on the scale of waste form preparation required 
and on the activity level and nature of the waste streams, the cold 
press and sinter method may have advantages. To evaluate the 
effects of production method on waste form characteristics, espe- 
cially resistance to dissolution or leaching of waste elements, we 
have prepared two simulated waste samples for evaiuation. Both 
samples were prepared from liquid precursor materials (alkoxides, 
nitrates, and colloidal silica) and then doped with waste elements. 
The precursor material in each case corresponded to a basic 
phase assemblage of 60% zirconolite, 15% nepheline, 10% spinel, 
10% perovskite, and 5% rutile. One sample was doped with 25% 
by weight of U; the other with 10% by weight each of U and Gd. 
Each sample was calcined at 750°C for 1 hr. in a 3.5% Hp in No 
atmosphere. Then one portion of each sample was hot pressed at 
temperatures ranging from 1120 to 1250°C and 20MPa pressure in 
steel bellows. A separate portion of each sample was formed into 
pellets, cold pressed, and sintered in various atmospheres at 
1200°C to produce final products about 2/3 cm in diameter. Sam- 
ples were then examined to determine density of the product, grain 
sizes of the phases, phase assemblage, and the location of the U 
and Gd in the final phases. Density data indicate that sintering 
gives good results provided that the samples are held at 200°C for 
long enough to allow trapped gases to escape. 
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25414 (UCRL-JC—119574) The effect of rock-water interac- 
tion on permeability. Lin, Wunan; Roberts, J.J.; Glassley, W.; 
Ruddie, D. Lawrence Livermore National Lab., CA (United States). 
Jun 1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9509200-1: Inter- 
national congress on rock mechanics, Tokyo (Japan), 25-30 Sep 
1995). Order Number DE95016178. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Current investigations for managing high-level nuclear wastes fo- 
cus on studying deep geologic repositories. The Yucca Mountain 
Site Characterization Project of the US Department of Energy con- 
ducts studies on Yucca Mountain, Nevada, to determine its 
suitability as a potential high-level nuclear waste repository. The 
potential host rock in Yucca Mountain is a layer of devitrified 
Topopah Spring tuff that is densely welded, fractured, and 
lithophysae-poor. The suitability of a potential nuclear waste reposi- 
tory site depends on, among other factors, how the near-field 
environment affects the integrity of waste package materials and 
the transport of radioactive nuclides away from waste packages. 
Model calculations are needed to predict the near-field environment 
for the entire life-span of a repository. Radioactive decay heat from 
nuclear waste packages is likely to create coupled thermal- 
mechanical-hydrological-chemical (TMHC) processes in the near 
field of a repository. The coupled TMHC processes must be under- 
stood so they can be incorporated in the model calculations. One 
of the coupled TMHC processes is the effect of the rock-water in- 
teraction (a chemical-mineralogical process) on the fluid flow in the 
rock mass (a hydrological process). 


25415 (UCRL-JC—120397) Depleted uranium hexafluoride: 
Waste or resource. Schwertz, N. (Lawrence Livermore National 
Lab., CA (United States)); Zoller, J.; Rosen, R.; Patton, S.; 


Bradley, C.; Murray, A. Lawrence Livermore National Lab., CA 
(United States). Jul 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950919-3: ANS international conference on evaluation of emerging 
nuclear fuel cycle systems, Versailles (France), 11-14 Sep 1995). 
Order Number DE95017065. Source: OSTI; NTIS; INIS; GPO Dep. 


the US Department of Energy is evaluating technologies for the 
storage, disposal, or re-use of depleted uranium hexafluoride 
(UF,). This paper discusses the following options, and provides a 
technology assessment for each one: (1) conversion to UO, for 
use as mixed oxide duel, (2) conversion to UO. to make 
DUCRETE for a multi-purpose storage container, (3) conversion to 
depleted uranium metal for use as shielding, (4) conversion to ura- 
nium carbide for use as high-temperature gas-cooled reactor 
(HTGR) fuel. In addition, conversion to U3Og, as an option for long- 
term storage is discussed. 


25416 (UCRL-JC—-120690) Remote waste handling and feed 
preparation for Mixed Waste Management. Couture, S.A. 
(Lawrence Livermore National Lab., CA (United States)); Merrill, 
R.D.; Densley, P.J. Lawrence Livermore National Lab., CA (United 
States). May 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950836-2: 
American Institute of Aeronautics and Astronautics guidance, navi- 
gation and control conference, Baltimore, MD (United States), 7-10 
Aug 1995). Order Number DE95012484. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Mixed Waste Management Facility (MWMF) at the Lawrence 
Livermore National Laboratory (LLNL) will serve as a national 
testbed to demonstrate mature mixed waste handling and treat- 
ment technologies in a complete front-end to back-end —facility (1). 
Remote operations, modular processing units and telerobotics for 
initial waste characterization, sorting and feed preparation have 
been demonstrated at the bench scale and have been selected for 
demonstration in MWMF. The goal of the Feed Preparation design 
team was to design and deploy a robust system that meets the 
initial waste preparation flexibility and productivity needs while pro- 
viding a smooth upgrade path to incorporate technology advances 
as they occur. The selection of telerobotics for remote handling in 
MWMF was made based on a number of factors — personnel pro- 
tection, waste generation, maturity, cost, flexibility and extendibility. 
Modular processing units were selected to enable processing flexi- 
bility and facilitate reconfiguration as new treatment processes or 
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waste streams are brought on line for demonstration. Modularity 
will be achieved through standard interfaces for mechanical attach- 
ment as well as process utilities, feeds and effluents. This will 
facilitate reconfiguration of contaminated systems without drilling, 
cutting or welding of contaminated materials and with a minimum 
of operator contact. Modular interfaces also provide a standard 
connection and disconnection method that can be engineered to 
allow convenient remote operation. 


25417 (WHC-EP—0125-7) Summary of radioactive solid 
waste received in the 200 Areas during calendar year 1994. 
Anderson, J.D.; Hagel, D.L. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1995. 356p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95017145. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company manages and operates the 
Hanford Site 200 Area radioactive solid waste storage and disposal 
facilities for the US Department of Energy, Richland Field Office, 
under contract DE-ACO06-87RL10930. These facilities include ra- 
dioactive solid waste disposal! sites and radioactive solid waste 
storage areas. This document summarizes the amount of radioac- 
tive material that has been buried and stored in the 200 Area 
radioactive solid waste storage and disposal facilities from startup 
in 1944 through calendar year 1994. This report does not include 
backlog waste: solid radioactive wastes in storage or disposed of 
in other areas or facilities such as the underground tank farms. Un- 
less packaged within the scope of WHC-EP-0063, Hanford Site 
Solid Waste Acceptance Criteria (WHC 1988), liquid waste data 
are not included in this document. 


25418 (WHC-EP-0826-Rev.1) Performance objectives of 
the tank waste remediation system low-level waste disposal 
program. Westinghouse Hanford Co., Richland, WA (United 
States). 25 Aug 1994. 40p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE95016325. Source: OSTI; NTIS; INIS; GPO Dep. 

Before low-level waste may be disposed of, a performance 
assessment must be written and then approved by the U.S. De- 
partment of Energy. The performance assessment is to determine 
whether “reasonable assurance” exists that the performance objec- 
tives of the disposal facility will be met. The DOE requirements for 
waste disposal require: the protection of public health and safety; 
and the protection of the environment. Although quantitative limits 
are sometimes stated (for example, the all exposure pathways ex- 
posure limit is 25 mrem/year), usually the requirements are stated 
in a general nature. Quantitative limits were established by: investi- 
gating all potentially applicable regulations as well as interpretations 
of the Peer Review Panel which DOE has established to review 
performance assessments, interacting with program management 
to establish their needs, and interacting with the public (i.e., the 
Hanford Advisory Board members; as well as affected Indian tribes) 
to understand the values of residents in the Pacific Northwest. 


25419 (WHC-EP-—0853-Vol.1) DNFSB Recommendation 94-1 
Hanford Site Integrated Stabilization Management Plan. Vol 
ume 1. McCormack, R.L. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1995. 94p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95017151. Source: OSTI; NTIS; GPO Dep. 

This document describes the plans of the Hanford Site for the 
safe interim storage of fissile materials. Currently, spent nuclear fu- 
els reside in storage basins that have leaked in the past and are 
projected to leak in the future. Other problems in the basins include; 
sludge from decomposition, degraded cladding of fuel elements, 
and construction defects which make the basins seismically unsafe. 
This management plan describes the time and cost that it will take 
to implement a safe interim storage plan for the fissile materials. 


25420 (WHC-EP-—0853-Vol.2) DNFSB Recommendation 94-1 
Hanford Site Integrated Stabilization Management Plan. Vol 
ume 2. McCormack, R.L. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1995. 43p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95017152. Source: 
OSTI; NTIS; GPO Dep. 

The Hanford Site Integrated Stabilization Management Plan 
(SISMP) is being developed in support of the US Department of 





Energy's (DOE) Defense Nuclear Facilities Safety Board (DNFSB) 
Recommendation 94-1 Integrated Program Plan (IPP). Volume 1 of 
the SISMP identifies the technical scope and costs associated with 
Hanford Site plans to resolve concerns identified in DNFSB Rec- 
ommendation 94-1. Volume 2 of the SISMP provides the Resource 
Loaded Integrated Schedules for Spent Nuclear Fuel Project and 
Plutonium Finishing Plant activities identified in Volume 1 of the 
SISMP. Appendix A provides the schedules and progress curves 
related to spent nuclear fuel management. Appendix B provides 
the schedules and progress curves related to plutoniumbearing 
material management. Appendix C provides programmatic logic di- 
agrams that were referenced in Volume 1 of the SISMP. 


25421 (WHC-EP—0865) 1995 Solid Waste 30-year volume 
summary. Valero, O.J. (Westinghouse Hanford Co., Richland, WA 
(United States)); DeForest, T.J.; Templeton, K.J. Westinghouse 
Hanford Co., Richland, WA (United States). Jun 1995. 300p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95015657. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document, prepared by Pacific Northwest Laboratory (PNL) 
under the direction of Westinghouse Hanford Company (WHC), 
provides a description of the annual low-level mixed waste (LLMW) 
and transuranic/transuranic mixed solid waste (TRU-TRUM) vol- 
umes expected to be managed by Hanford’s Solid Waste Central 
Waste Complex (CWC) over the next 30 years. The waste genera- 
tion sources and waste categories are also described. This 
document is intended to be used as a reference for short- and 
long-term planning of the Hanford treatment, storage, and disposal 
(TSD) activities over the next several decades. By estimating the 
waste volumes that will be generated in the future, facility planners 
can determine the timing of key waste management activities, eval- 
uate alternative treatment strategies, and plan storage and disposal 
capacities. In addition, this document can be used by other waste 
sites and the general public to gain a better understanding of the 
types and volumes of waste that will be managed at Hanford. 


25422 (WHC-MR-0506) Glass science tutorial: Lecture No. 
7, Waste glass technology for Hanford. Kruger, A.A. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1995. 496p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Includes many view graphs. 

This paper presents the details of the waste glass tutorial 
session that was held to promote knowledge of waste glass tech- 
nology and how this can be used at the Hanford Reservation. 
Topics discussed include: glass properties; statistical approach to 
glass development; processing properties of nuclear waste glass; 
glass composition and the effects of composition on durability; 
model comparisons of free energy of hydration; LLW glass struc- 
ture; glass crystallization; amorphous phase separation; corrosion 
of refractories and electrodes in waste glass melters; and glass for- 
mulation for maximum waste loading. 


25423 (WHC-MR-0507) Glass science tutorial: Lecture No. 
8, introduction cementitious systems for Low-Level Waste im- 
mobilization. Young, J.F.; Kirkpatrick, R.J.; Mason, T.O.; Brough, 
A. Westinghouse Hanford Co., Richland, WA (United States). Jul 
1995. 186p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95016484. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents details about cementitious systems for low- 
level waste immobilization. Topics discussed include: composition 
and properties of portland cement; hydration properties; microstruc- 
ture of concrete; pozzolans; slags; zeolites; transport properties; 
and geological aspects of long-term durability of concrete. 


25424 


(WHC-SA-2592) Combustion and fuel loading char- 
acteristics of Hanford Site transuranic solid waste. Greenhalgh, 
W.O.; Olson, W.W. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1995. 16p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9506150—8: 2. annual Department of Energy defense pro- 
grams packaging workshop, San Francisco, CA (United States), 
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12-15 Jun 1995). Order Number DE95017149. Source: 
NTIS; INIS; GPO Dep. 

The Hanford Site has been used for the storage of solid waste 
including transuranic and low-level mixed wastes. The storage and 
handling of solid waste presents some fire safety questions be- 
cause most of the solid waste contains combustible components. 
This report addresses the composition, average fuel loading, and 
some general observations about performance of steel-drummed 
solid waste in fire situations. 


OSTI; 


25425 (WHC-SA-2748) Criticality safety of high-level tank 
waste. Rogers, C.A. Westinghouse Hanford Co., Richland, WA 
(United States). [1995]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
9509100—-16: 5. international conference on nuclear criticality 
safety, Albuquerque, NM (United States), 17-22 Sep 1995). Order 
Number DE95013721. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive waste containing low concentrations of fissile iso- 
topes is stored in underground storage tanks on the Hanford Site 
in Washington State. The goal of criticality safety is to ensure that 
this waste remains subcritical into the indefinite future without su- 
pervision. A large ratio of solids to plutonium provides an effective 
way of ensuring a low plutonium concentration. Since the first 
waste discharge, a program of audits and appraisals has ensured 
that operations are conducted according to limits and controls 
applied to them. In addition, a program of surveillance and charac- 
terization maintains watch over waste after discharge. 


25426 (WHC-SA-2758) Nuclear waste management and 
criticality safety. Vail, T.S. Westinghouse Hanford Co., Richland, 
WA (United States). [1995]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950601—24: Annual meeting of the American Nuclear Soci- 
ety (ANS), Philadelphia, PA (United States), 25-29 Jun 1995). 
Order Number DE95014315. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1945 waste streams containing radioactive isotopes have 
been discharged to underground storage tanks on the Hanford Site 
in Washington State. At least 49 different waste streams containing 
low concentrations of 5U and °3°Pu have been transferred to 
tank farm facilities. Optimizing tank space, combined with the vari- 
ability of operations, results in a complex waste matrix that is 
difficult to characterize. Characterizing tank waste is difficult be- 
cause of its relative inaccessibility inside the storage tanks and 
because of the large degree of uncertainty in the composition and 
distribution of components. Nuclear criticality safety controls are 
based on precise configurations that are conservative when used 
to represent the waste environment. However, the safety philoso- 
phy governing waste storage requires that the waste be controlled 
and monitored, and the margin of safety be quantified. 


25427 (WHC-SA-2857) Melter technology evaluation for 
vitrification of Hantord Site low-level waste. Wilson, C.N. (West- 
inghouse Hanford Co., Richland, WA (United States)); Burgard, 
K.C.; Weber, E.T.; Brown, N.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). Apr 1995. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-950401—23: 97. annual meeting of the American Ceramic 
Society, Cincinnati, OH (United States), 30 Apr - 1 may 1995). Or- 
der Number DE95013720. Source: OSTI; INIS; NTIS; GPO Dep. 
The current plan at the Hanford Site, in accordance with the Tri- 
Party Agreement among Washington State, the US Environmental 
Protection Agency, and the US Department of Energy, is to convert 
the low-level tank waste fraction into a silicate glass. The low-level 
waste will be composed primarily of sodium nitrate and nitrite salts 
concentrated in a highly alkaline aqueous solution. The capability to 
process up to 200 metric tons/day off glass will be established to 
produce an estimated 210,000 m? for onsite disposal. A program to 
test and evaluate high-capacity melter technologies is in progress. 
Testing performed by seven different industrial sources using Joule 
heating, combustion, plasma, and carbon arc melters is described. 


25428 (WHC-SA-2894) FTIR fiber optic methods for the 
analysis of Hanford Site waste. Rebagay, T.V. (and others); 
Cash, R.J.; Dodd, D.A. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1995. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
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(CONF-9506234—1: 1995 Bio-Rad users meeting, Boston, MA 
(United States), 20-22 Jun 1995). Order Number DE95015739. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sampling and chemical characterization of mixed high-level 
waste stored in underground tanks at the Hanford Site is currently 
in progress. Waste tank safety concerns have provided impetus to 
analyze this waste. A major safety issue is the possibility of 
significant concentrations of fuel (ferrocyanide and/or organic com- 
pounds) in contact with oxidizers (nitrates and nitrites). It is 
postulated that under dry conditions and elevated temperatures, 
ferrocyanide- and/or organic-bearing wastes could undergo rapid 
exothermic reactions. To maintain the tanks in a safe condition, 
data are needed on the moisture and fuel concentrations in the 
waste. Because of the highly radioactive nature of the waste, non- 
radioactive waste simulants mimicking actual waste are used to 
provide an initial basis for identifying realistic waste tank safety 
concerns. Emphasis has been placed on the use of new or existing 
Fourier transform infrared (FTIR)-based systems with potential for 
field or tank deployment to perform in situ remote waste characteri- 
zation. Near-infrared diffuse reflectance and mid-infrared 
attenuated total reflectance fiber optic probes coupled to a Bio-Rad 
FTS 60A spectrometry system have been evaluated. The near- 
infrared diffuse reflectance fiber probe system has also been used 
for preliminary screening of the moisture content and chemical 
composition of actual Hanford Site waste tank waste core samples. 
The attributes of this method for analyzing actual radioactive waste 
are discussed. 


25429 (WHC-SA-2914) Vitrification of low-level radioactive 
waste in a slagging combustor. Holmes, MJ. (and others); 
Downs, W.; Higley, B.A. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1995. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950868—11: Environmental remediation conference: com- 
mitted to results, Denver, CO (United States), 13-18 Aug 1995). 
Order Number DE95017150. Source: OSTI; NTIS; INIS; GPO Dep. 

The suitability of a Babcock & Wilcox cyclone furnace to vitrify a 
low-level radioactive liquid waste was evaluated. The feed stream 
contained a mixture of simulated radioactive liquid waste and glass 
formers. The U.S. Department of Energy is testing technologies to 
vitrify over 60,000,000 gallons of this waste at the Hanford site. 
The tests reported here demonstrated the technical feasibility of 
Babcock & Wilcox’s cyclone vitrification technology to produce a 
glass for near surface disposal. Glass was produced over a period 
of 24-hours at a rate of 100 to 150 lb/hr. Based on glass analyses 
performed by an independent laboratory, all of the glass samples 
had leachabilities at least as low as those of the laboratory glass 
that the recipe was based upon. This paper presents the results of 
this demonstration, and includes descriptions of feed preparation, 
glass properties, system operation, and flue gas composition. The 
paper also provides discussions on key technical issues required to 
match cyclone furnace vitrification technology to this U.S. Depart- 
ment of Energy Hanford site application. 


25430 (WHC-SD-CP-Tl+-195) Ash Stabilization Campaign 
Blend Plan. Winstead, M.L. Westinghouse Hanford Co., Richland, 
WA (United States). 21 Jun 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95015549. Source: OSTI; NTIS; INIS; GPO Dep. 
This Stabilization Blend Plan documents the material to be pro- 
cessed and the processing order for the FY95 Ash Stabilization 
Campaign. The primary mission of this process is to reduce the in- 
ventory of unstable plutonium bearing ash. The source of the ash 
is from Rocky Flats and the 232-Z incinerator at the Plutonium Fin- 
ishing Plant (PFP). The ash is currently being stored in Room 
235B and Vault 174 in building 234-5Z. The sludge is to be ther- 
mally stabilized in a glovebox in room 230A of the 234-5Z building 
and material handling for the process will be done in room 230B of 
the same building. The campaign is scheduled for approximately 
12-16 weeks. A total of roughly 4 kg of Pu will be processed. 


25431 


(WHC-SD-CP-TP-087) Rocky Flats Ash test proce- 
dure (sludge stabilization). Funston, G.A. Westinghouse Hanford 
Co., Richland, WA (United States). 14 Jun 1995. 10p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95015583. Source: OSTI; NTIS; 
GPO Dep. 

Rocky Flats Ash items have been identified as the next set of 
materials to be stabilized. This test is being run to determine 
charge sizes and soak times to completely stabilize the Rocky 
Flats Ash items. The information gathered will be used to generate 
the heating rampup cycle for stabilization. The test will provide in- 
formation to determine charge sizes, soak times and mesh screen 
sizes (if available at time of test) for stabilization of Rocky Flats 
Ash items to be processed in the HC-21C Muffle Furnace Process. 
Once the charge size and soak times have been established, a 
program for the temperature controller of the HC-21C Muffle Fur- 
nace process will be generated for processing Rocky Flats Ash. 


25432 (WHC-SD-LEF-PLN—002-Rev.1) 200 Area TEDF effiu- 
ent sampling and analysis plan. Alaconis, W.C. (and others); 
Ballantyne, N.A.; Boom, R.J. Westinghouse Hanford Co., Richland, 
WA (United States). Jun 1995. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95016342. Source: OSTI; NTIS; INIS; GPO Dep. 

This sampling analysis sets forth the effluent sampling require- 
ments, analytical methods, statistical analyses, and reporting 
requirements to satisfy the State Waste Discharge Permit No. 
ST4502 for the Treated Effluent Disposal Facility. These require- 
ments are listed below: Determine the variability in the effluent of 
all constituents for which enforcement limits, early warning values 
and monitoring requirements; demonstrate compliance with the 
permit; and verify that BAT/AKART (Best Available Technology/All 
know and Reasonable Treatment) source, treatment, and technol- 
ogy controls are being met. 


25433 (WHC-SD-SNF-CM-001) Spent Nuclear Fuel Project 
Configuration Management Plan. Reilly, M.A. Westinghouse 
Hanford Co., Richland, WA (United States). 9 Jun 1995. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015582. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a rewrite of the draft “C” that was agreed to “in 
principle” by SNF Project level 2 managers on EDT 609835, dated 
March 1995 (not released). The implementation process philosphy 
was changed in keeping with the ongoing reengineering of the 
WHC Controlled Manuals to achieve configuration management 
within the SNF Project. 


25434 (WHC-SD-SQA-CSA-20397) Addendum 6 to CSAR 
79-038 out-of-hood plutonium storage (burial box). Chiao, T. 
Westinghouse Hanford Co., Richland, WA (United States). 14 Jun 
1995. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015550. Source: OSTI; NTIS; INIS; GPO Dep. 

The Addendum considered an increase in the limit of fissile ma- 
terial in a stacked container array to 500 grams. In other words, 
the sum of fissile material in an array of containers is limited to 500 
grams, regardless of whether the containers are stacked or not. 
The results of this evaluation indicates that with the modification of 
the fissile limits described, the system of a container array will stay 
sub-critical. 


25435 (WHC-SD-SQA-CSA-20398) CSER 95-008: Criticality 
storage category for grouted K Basin cartridge filters at CWC. 
Miller, E.M. Westinghouse Hanford Co., Richland, WA (United 
States). 19 May 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95013344. Source: OSTI; NTIS; INIS; GPO Dep. 

The 13 containers from K Basins hold one cartridge filter each. 
The filters removed solids from the K Basins water before the wa- 
ter went to air-cooled chillers. The filters are about 75.7 cm (30 
inches) in diameter and 86 cm (34 inches) tall (based on an outline 
on drawing H-1-34709 (Reference 1)). This is a volume of 388 
liters. Drawing H-1-34709 (Reference 1) shows the configuration of 
the concreted 122 cm (48 inch) diameter culvert cut to 124 cm (49 
inches) long and shows the imbedded steel. The culvert is 0.35 cm 
(0.138 inches) thick and has a volume of 1450 liters. There are 
four 127 cm (50 inch) long 2 inch by 3/4 inch steel bars and rein- 
forcing steel in the container. The culvert and four bars weigh 





169.6 kg. The cylindrical culvert is oriented vertically with an 11 
gauge bottom plate welded on and then filled to 15 cm (6 inches) 
with grout. The cartridge filter, bagged in 20 mill plastic (Reference 
2), is then placed in the center of the culvert and the culvert is 
filled with concrete. Four of the 13 culverts were then put vertically 
into 152 cm (5 foot) diameter culverts about 61 cm (2 feet) high, 
centered radially, and concreted into the larger base. The two con- 
figurations weigh about 3600 and 5400 kgs, respectively. 


25436 (WHC-SD-W236A-ER-021-Rev.2) Multi-Function 
Waste Tank Facility phase out basis. Revision 2. Awadalla, N.G. 
Westinghouse Hanford Co., Richland, WA (United States). 9 Jun 
1995. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95014308. Source: OSTI; NTIS; INIS; GPO Dep. 

Additional double-shell tank storage capacity is not needed until 
FY 2004 or later. The waste volume in the current baseline pro- 
gram can be managed within the existing tank capacity. However, 
this requires implementation of some risk management actions and 
significant investment in software and hardware to accomplish the 
actions necessary to maximize use of existing storage tank space. 


25437 (WHC-SD-W236A-QAPP-001-Rev.2) Multi-Function 
Waste Tank Facility Quality Assurance Program Plan, Project 
W-236A. Revision 2. Hall, L.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). 30 May 1995. 96p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95014424. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes the Quality Assurance (QA) program 
for the Multi-Function Waste Tank Facility (MWTF) Project. The 
purpose of this QA program is to control project activities in such a 
manner as to achieve the mission of the MWTF Project in a safe 
and reliable manner. The QA program for the MWTF Project is 
founded on DOE Order 5700.6C, Quality Assurance, and imple- 
mented through the use of ASME NQA-1, Quality Assurance 
Program Requirements for Nuclear Facilities (ASME 1989 with ad- 
denda |a-1989, Ib-1991 and Ic-1992). This document describes the 
program and planned actions which the Westinghouse Hanford 
Company (WHC) will implement to demonstrate and ensure that 
the project meets the requirements of DOE Order 5700.6C through 
the interpretive guidance of ASME NQA-1. 


25438 (WHC-SD-W236A-TI-07) Position paper: Live load 
design criteria for Project W-236A Multi-Function Waste Tank 
Facility. Giller, R.A. ICF Kaiser Hanford Co., Richland, WA (United 
States). 9 Jun 1995. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95015747. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to discuss the live loads applied to 
the underground storage tanks of the Multi Function Waste Tank 
Facility, and to provide the basis for Project W-236A live load crite- 
ria. Project 236A provides encompasses building a Weather 
Enclosure over the two underground storage tanks at the 200-West 
area. According to the Material Handling Study, the Groves AT 
1100 crane used within the Weather Enclosure will have a gross 
vehicle weight of 66.5 tons. Therefore, a 100-ton concentrated live 
load is being used for the planning of the construction of the 
Weather Enclosure. 


25439 (WHC-SD-W320-ATP-001) Cathodic protection — 
Rectifier 46. Lane, W.M. (Westinghouse Hanford Co., Richland, 
WA (United States)). Westinghouse Hanford Co., Richland, WA 
(United States); ICF Kaiser Hanford Co., Richland, WA (United 
States). 14 Jun 1995. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95015746. Source: OSTI; NTIS; INIS; GPO Dep. 

This Acceptance Test Procedure (ATP) has been prepared to 
demonstrate that the cathodic protection system functions as re- 
quired by project criteria. The cathodic protection system is for the 
tank farms on the Hanford Reservation. The tank farms store ra- 
dioactive waste. 


25440 (WHC-SD-W320-ATP-—002) Cathodic protection — Ad- 
dition of 6 anodes to existing rectifier 31. Lane, W.M. 
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(Westinghouse Hanford Co., Richland, WA (United States)). West- 
inghouse Hanford Co., Richland, WA (United States); ICF Kaiser 
Hanford Co., Richland, WA (United States). 14 Jun 1995. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015744. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Acceptance Test Procedure (ATP) has been prepared to 
demonstrate that the cathodic protection system additions are in- 
stalled, connected, and function as required by project criteria. The 
cathodic protection system is for the tank farms on the Hanford 
Reservation. The tank farms store radioactive wastes. 


25441 (WHC-SD-W320-ATP-—003) Cathodic protection - 
Rectifier 47. Lane, W.M. (Westinghouse Hanford Co., Richland, 
WA (United States)). Westinghouse Hanford Co., Richland, WA 
(United States); ICF Kaiser Hanford Co., Richland, WA (United 
States). 14 Jun 1995. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95015745. Source: OSTI; NTIS; INIS; GPO Dep. 

This Acceptance Test Procedure (ATP) has been prepared to 
demonstrate that the cathodic protection system functions as re- 
quired by project criteria. The cathodic protection system is for the 
tank farms at the Hanford Reservation. The tank farms store ra- 
dioactive waste. 


25442 (WHC-SD-WM-AP-037) Alternatives for the disposi- 
tion of PUREX organic solution. Nelson, D.W. Westinghouse 
Hanford Co., Richland, WA (United States). 16 Jun 1995. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015794. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Supporting Document submits options and recommenda- 
tions for final management of Tank 40 Plutonium-Uranium 
Extraction (PUREX) Plant organic solution per Tri-Party Agreement 
Milestorm Number M-80-00-T03. Hanford is deactivating the 
PUREX Plant for the US DOE. One the key element of this Deacti- 
vation is disposition of approximately 81,300 liters (21,500 gallons) 
of slightly radioactively contaminated organic solution to reduce risk 
to the environment, reduce cost of long-term storage, and assure 
regulatory compliance. An announcement in the Commerce Busi- 
ness Daily (CBD) on October 14, 1994 has resulted in the 
submission of proposals from two facilities capabLe of receiving 
and thermally destroying the solution. Total decomposition by ther- 
mal destruction is the recommended option for the disposition of 
the PUREX organic solution and WHC is evaluating the proposals 
from the two facilities. 


25443 (WHC-SD-WM-ATR-127) Acceptance test report for 
the ultra high pressure bore head for use in the self-installing 
liquid observation well. Hertelendy, N.A. Westinghouse Hanford 
Co., Richland, WA (United States). 14 Jun 1995. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95015777. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In order to monitor and characterize waste stored in single-shell 
tanks, liquid observation wells (LOWs) have been installed to per- 
mit periodic insertion of instrumentation probes to evaluate the 
waste’s cross-sections characteristics. 


25444 (WHC-SD-WM-DP-116) 45-Day safety screen results 
for Tank 241-C-201, Auger samples 95-AUG-025 and 95-AUG- 
026. Schreiber, R.D. Westinghouse Hanford Co., Richland, WA 
(United States). 15 Jun 1995. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95015782. Source: OSTI; NTIS; INIS; GPO Dep. 

Two auger samples from tank 241-C-201 (C-201) were received 
by the 222-S Laboratories and underwent safety screening 
analysis, consisting of differential scanning calorimetry (DSC), ther- 
mogravimetric analysis (TGA), and total alpha activity. Analytical 
results for the DSC analyses of both samples exceeded the notifi- 
cation limit of 481 J/g (dry weight basis). As well, the TGA 
analyses for both samples were less than the safety screening no- 
tification limit (notification is made if the sample is analyzed at less 
than 17 percent water). Notification of both of these occurrences 
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was made on May,15, 1995, and secondary analysis of total or- 
ganic carbon (TOC) was initiated. These TOC analysis results are 
also included in this report. 


25445 (WHC-SD-WM-DP-133) 45-Day safety screen results 
and final report for Tank 241-SX-113, Auger samples 94-AUG- 
028 and 95-AUG-029. Sasaki, L.M. Westinghouse Hanford Co., 
Richland, WA (United States). 22 Jun 1995. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95015779. Source: OSTI; NTIS; 
INIS; GPO Dep 

This document serves as the 45-day report deliverable for tank 
241-SX-113 auger samples collected on May 9 and 10, 1995. The 
samples were extruded, and analyzed by the 222-S Laboratory. 
Laboratory procedures completed include: differential scanning 
calorimetry; thermogravimetric analysis; and total alpha analysis. 
This report incudes the primary safety screening results obtained 
from the analyses. As the final report, the following are also 
included: chains of custody; the extrusion logbook; sample prepa- 
ration data; and total alpha analysis raw data. 


25446 (WHC-SD-WM-ER-437) Removal of mixing pump in 
tank 102-AP — pump drop onto central pit. Jimenez, R.F. West- 
inghouse Hanford Co., Richland, WA (United States). 20 Jun 1995. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015785. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The mixing pump, if dropped in the pump pit following its re- 
moval from the tank, is incapabie of compromising the tank 
structure either locally or in a structural displacement mode to an 
extent which might allow dispersion of the contents. A drop from 
10 ft above the pit floor (considered the maximum credible height) 
of a pump which is considered perfectly rigid does not approach 
the required perforation velocity. The velocity required to perforate 
requires a drop height which is physically impossible to attain with 
existing cranes. An analysis of the location of the deposition of the 
strain energy required to match the pump’s impact kinetic energy, 
the results of which are shown in Table 2, verifies that there is no 
credible chance for compromise of the tank roof by such a drop. 


25447 (WHC-SD-WM-ES—283-Vol.1) Long-term decontami- 
nation engineering study. Volume 1. Geuther, WJ. 
Westinghouse Hanford Co., Richland, WA (United States). 3 Apr 
1995. 154p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95010930. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was prepared by Westinghouse Hanford Company 
(WHC) with technical and cost estimating support from Pacific 
Northwest Laboratories (PNL) and Parsons Environmental 
Services, Inc. (Parsons). This engineering study evaluates the re- 
quirements and alternatives for decontamination/treatment of 
contaminated equipment at the Hanford Site. The purpose of this 
study is to determine the decontamination/treatment strategy that 
best supports the Hanford Site environmental restoration mission. It 
describes the potential waste streams requiring treatment or 
decontamination, develops the alternatives under consideration es- 
tablishes the criteria for comparison, evaluates the alternatives, 
and draws conclusions (i.e., the optimum strategy for decontamina- 
tion). Although two primary alternatives are discussed, this study 
does identify other alternatives that may warrant additional study. 
hanford Site solid waste management program activities include 
storage, special processing, decontamination/treatment, and dis- 
posal facilities. This study focuses on the decontamination/ 
treatment processes (e.g., waste decontamination, size reduction, 
immobilization, and packaging) that support the environmental 
restoration mission at the Hanford Site. 


25448 (WHC-SD-WM-ES-317) Identification of Radioactive 
Pilot-Plant test requirements. Powell, W.J.; Riebling, E.F. West- 
inghouse Hanford Co., Richland, WA (United States). 9 May 1995. 
81p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95015786. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactive Pilot-Plant testing needs and alternatives are evalu- 
ated for enhanced Sludge Washing and High and Low-Level 
Vitrification efforts. Also investigated was instrument and equipment 
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testing needs associated with the vitrification and retrieval process. 
The scope of this document is to record the existing March 1994 
letter report for future use. A structured Kepner-Trego™ decision 
analysis process was used to assist analysis of the testing needs. 
This analysis provided various combinations of laboratory and ra- 
dioactive (hot) and cold pilot testing options associated with the 
above need areas. Recommendations for testing requirements 
were made. 


25449 (WHC-SD-WM-ETP-153) Double-shell tank waste 
system assessment status and schedule. Walter, E.J. Westing- 
house Hanford Co., Richland, WA (United States). 14 Jun 1995. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95015776. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The integrated program for completing the integrity assessments 
of the dangerous waste tank systems managed by the Tank Waste 
Remediation System (TWRS) Division of Westinghouse Hanford 
Company is presented in the Tank Waste Remediation System 
Tank System Integrity Assessments Program Plan, WHC-SD- 
AP017, Rev. 1. The program plan identified the assessment 
requirements and the general scope to which these requirements 
applied. Some of these assessment requirements have been met 
and others are either in process of completion or scheduled to be 
worked. To define the boundary of the double-shell tank (DST) sys- 
tem and the boundaries of the DST system components (or system 
parts) for the purpose of performing integrity assessment activities; 
To identify the planned activities to meet the assessment require- 
ments for each component; Provide the status of the assessment 
activities; and Project a five year assessment activity schedule. 


25450 (WHC-SD-WM-EV-—060-Rev.5) 242-A Evaporator 
Waste Analysis Plan. Revision 5. Basra, T.S. Westinghouse Han- 
ford Co., Richland, WA (United States). 13 Apr 1995. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95011503. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Waste Analysis Plan (WAP) provides the plan for obtaining 
information needed for proper waste handling and processing in 
the 242-A Evaporator (Evaporator) located on the Hanford Site. In 
particular it addresses analysis necessary to manage the waste ac- 
cording to Washington Administrative Code (WAC) 173-303 and 
Parts 264 and 265 of the Code of Federal Regulations (CFR). 
Regulatory and safety issues are addressed by establishing bound- 
ary conditions for waste received and treated at the 242-A 
Evaporator. The boundary conditions are set by establishing limits 
for items such as potential exothermic reactions, waste compatibil- 
ity, and control of vessel vent organic emissions. Boundary 
conditions are also set for operational considerations and to ensure 
waste acceptance at receiving facilities. The issues that are ad- 
dressed in this plan include prevention of exotherms in the waste, 
waste compatibility, and vessel vent emissions. Samples from the 
other streams associated with the Evaporator are taken as required 
by Process Control Plans but are excluded from this plan because 
either the streams do not contain dangerous waste or the analyses 
are not required by WAC 173-303-300. 


25451 (WHC-SD-WM-FDC—042-Rev.1) Functional design 
criteria for the self-installing liquid observation well. Parra, 
S.A. Westinghouse Hanford Co., Richland, WA (United States). 16 
Jun 1995. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015659. Source: OSTI; NTIS; GPO Dep. 

This document presents the functional design criteria for in- 
stalling liquid observation wells (LOWs) into single-shell tanks 
containing ferrocyanide wastes. The LOWs will be designed to 
accommodate the deployment of gamma, neutron, and electromag- 
netic induction probes and to interface with the existing tank 
structure and environment. 


25452 (WHC-SD-WM-FHA-009) Preliminary fire hazard 
analysis for the PUTDR and TRU trenches in the Solid Waste 
Burial Ground. Gaschott, L.J. Hughes Associates, Inc., Columbia, 
MD (United States). 16 Jun 1995. 78p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95015789. Source: OSTI; NTIS; INIS; GPO Dep. 





This document represents the Preliminary Fire Hazards Analysis 
for the Pilot Unvented TRU Drum Retrieval effort and for the 
Transuranic drum trenches in the low level burial grounds. The 
FHA was developed in accordance with DOE Order 5480.7A to ad- 
dress major hazards inherent in the facility. 


25453 (WHC-SD-WM-LL-007) Lessons Learned Report for 
the radioactive mixed waste land disposal facility (Trench 31, 
Project W-025). Irons, L.G. Westinghouse Hanford Co., Richland, 
WA (United States). 20 Jun 1995. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95015793. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the lessons learned from a project that in- 
volved modification to the existing burial grounds at the Hanford 
Reservation. This project has been focused on the development 
and operation of a Resource Conservation and Recovery Act com- 
pliant landfill which will accept low-level radioactive wastes that 
have been piaced in proper containers. 


25454 (WHC-SD-WM-OTR-158) ATR/OTR-SY Tank Camera 
Purge System and in Tank Color Video Imaging System. Werry, 
S.M. Westinghouse Hanford Co., Richland, WA (United States). 6 
Jun 1995. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015778. Source: OSTI; NTIS; INIS; GPO Dep. 

This procedure will document the satisfactory operation of the 
101-SY tank Camera Purge System (CPS) and 101-SY in tank 
Color Camera Video Imaging System (CCVIS). Included in the 
CPRS is the nitrogen purging system safety interlock which shuts 
down all the color video imaging system electronics within the 101- 
SY tank vapor space during loss of nitrogen purge pressure. 


25455 (WHC-SD-WM-PLN-104) Solid Waste Assurance 
Program Implementation Plan. Irons, L.G. Westinghouse Hanford 
Co., Richland, WA (United States). 19 Jun 1995. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95015781. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On June 6, 1995, a waiver to Hanford Site Solid Waste Accep- 
tance Criteria, was approved by the US Department of Energy 
Richland Operations Office (RL) to replace the low-level, mixed, 
and transuranic (TRU) generator assessment programs with the 
Solid Waste Assurance Program (SWAP). This is associated with a 
waiver that was approved on March 16, 1995 to replace the Stor- 
age/Disposal Approval Record (SDAR) requirements with the 
Waste Specification System (WSS). This implementation plan and 
the SWAP applies to Solid Waste Disposal (SWD) functions, facili- 
ties, and personnel who perform waste acceptance, verification, 
receipt, and management functions of dangerous, radioactive, and 
mixed waste from on- and off-site generators who ship to or within 
the Hanford Site for treatment, storage, and/or disposal (TSD) at 
SWD TSD facilities. 


25456 (WHC-SD-WM-SARR-031-Rev.1) Safety analysis tor 
push-mode and rotary-mode core sampling. Rev. 1. Milliken, 
N.J.; Geschke, G.R. Westinghouse Hanford Co., Richland, WA 
(United States). Apr 1995. 107p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95015587. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the basis for core sampling operations 
that will be performed in hazardous and radioactive waste tanks at 
the Hanford site. The document covers both push- and rotary- 
mode core sampling. Hazards are identified and evaluated, 
consequences are calculated, and controls to mitigate or prevent 
accidents are developed. 


25457 {(WHC-SD-WM-SP-009) Evaluation of alternative 
chemical additives for high-level waste vitrification feed prepa- 
ration processing. Seymour, R.G. Westinghouse Hanford Co., 
Richland, WA (United States). 7 Jun 1995. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE95015818. Source: OSTI; NTIS; 
INIS; GPO Dep. 

During the development of the feed processing flowsheet for the 
Defense Waste Processing Facility (DWPF) at the Savannah River 
Site (SRS), research had shown that use of formic acid (HCOOH) 
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could accomplish several processing objectives with one chemical 
addition. These objectives included the decomposition of 
tetraphenylborate, chemical reduction of mercury, production of ac- 
ceptable rheological properties in the feed slurry, and controlling 
the oxidation state of the glass melt pool. However, the DEPF re- 
search had not shown that some vitrification slurry feeds had a 
tendency to evolve hydrogen (H2) and ammonia (NHs3) as the re- 
sult of catalytic decomposition of CHOOH with noble metals 
(rhodium, ruthenium, palladium) in the feed. Testing conducted at 
Pacific Northwest Laboratory and later at the Savannah River 
Technical Center showed that the Ho and NH3 could evolve at ap- 
preciable rates and quantities. The explosive nature of H2 and NH, 
(as ammonium nitrate) warranted significant mitigation control and 
redesign of both facilities. At the time the explosive gas evolution 
was discovered, the DWPF was already under construction and an 
immediate hardware fix in tandem with flowsheet changes was 
necessary. However, the Hanford Waste Vitrification Plant (HWVP) 
was in the design phase and could afford to take time to investi- 
gate flowsheet manipulations that could solve the problem, rather 
than a hardware fix. Thus, the HWVP began to investigate alterna- 
tives to using HCOOH in the vitrification process. This document 
describes the selection, evaluation criteria, and strategy used to 
evaluate the performance of the alternative chemical additives to 
CHOOH. The status of the evaluation is also discussed. 


25458 (WHC-SD-WN-TI-702) Chloride removal from vitrifi- 
cation offgas. Slaathaug, EJ. (Westinghouse Hanford Co., 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States); Fiuor Daniel, Inc., Irvine, CA (United 
States). 1 Jun 1995. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. Order Number 
DE95015585. Source: OSTI; NTIS; INIS; GPO Dep. 

This study identified and investigated techniques of selectively 
purging chlorides from the low-level waste (LLW) vitrification pro- 
cess with the purge stream acceptable for burial on the Hanford 
Site. Chlorides will be present in high concentration in several indi- 
vidual feeds to the LLW Vitrification Plant. The chlorides are highly 
volatile in combustion type melters and are readily absorbed by 
wet scrubbing of the melter offgas. The Tank Waste Remediation 
System (TWRS) process flow sheets show that the resulting chlo- 
ride rich scrub solution is recycled back to the melter. The 
chiorides must be purged from the recycle loop to prevent the 
buildup of excessively high chloride concentrations. 


25459 (WHC-SD-WM-TP-328) Test plan for phase Il of the 
Retained Gas Sampler system. Hey, B.E. Westinghouse Hanford 
Co., Richland, WA (United States). 19 Jun 1995. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95015742. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Retained Gas Sampler (RGS) system is being developed to 
permit characterization of the gas phase component of waste tank 
core samples. Several laboratory experiments have been con- 
ducted which have affirmed the proof-of-principle for separating the 
gas phase materials from waste tank material in a quantitative 
manner. However, experiments conducted thus far have dealt only 
with representative materials and simulated hardware mock-ups. 
This test plan deals with the operation and testing of actual de- 
vices in the hot cell environment. This test plan coves all aspects 
of the RGS system including: sampler load-in, extrusion, gas ex- 
traction, quantitative separation, sample collection, and quantitative 
analysis. Sample material used in this test plan will be waste tank 
simulants and will not be radioactive. The work environment, how- 
ever, will be an operating hot cell facility and will have radioactive 
contaminated surfaces. Operation of the system will therefore re- 
quire an official radiation work permit (RWP). 


25460 (WHC-SD-WM-TP-353) Tank 241-B-106 Tank Charac- 
terization Plan. Conner, J.M. (Westinghouse Hanford Co., 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States); Los Alamos Technical Associates, Inc., 
Kennewick, WA (United States). 15 Jun 1995. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95015780. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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This report presents the details of the tank characterization plan 
for waste tank 241-B-106. Topics discussed include: data quality 
objectives, historical information and tank status. 


25461 (WHC-SD-WM-WP-299-Rev.1) Work plan for the 
identification of techniques for in-situ sensing of layering/ 
interfaces of Hanford high level waste tank. Vargo, G.F. Jr. 
Westinghouse Hanford Co., Richland, WA (United States). 16 Jun 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95016328. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this work scope is to identify a specific potential 
technology/device/instrumentideas that would provide the tank 
waste data. A method is needed for identifying layering and physi- 
cal state within the large waste tanks at the Hanford site in 
Washington State. These interfaces and state changes can ad- 
versely impact sampling and characterization activities. 


25462 (WHC-SP-0098-6) Routine environmental monitor- 
ing schedule, calendar year 1995. Schmidt, J.W.; Markes, B.M.; 
McKinney, S.M. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1994. 115p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95015812. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides Bechtel Hanford, Inc. (BHI) and West- 
inghouse Hanford Company (WHC) a schedule of monitoring and 
sampling routines for the Operational Environmental Monitoring 
(OEM) program during calendar year (CY) 1995. Every attempt will 
be made to consistently follow this schedule; any deviation from 
this schedule will be documented by an internal memorandum 
(DSI) explaining the reason for the deviation. The DSI will be is- 
sued by the scheduled performing organization and directed to 
Near-Field Monitoring. The survey frequencies for particular sites 
are determined by the technical judgment of Near-Field Monitoring 
and may depend on the site history, radiological status, use and 
general conditions. Additional surveys may be requested at irregu- 
lar frequencies if conditions warrant. All radioactive wastes sites 
are scheduled to be surveyed at least annually. Any newly discov- 
ered wastes sites not documented by this schedule will be included 
in the revised schedule for CY 1995. 


25463 (WHC-SP-1155) Maintenance implementation plan 
tor fuel supply shutdown. Stephenson, R.L. Westinghouse Han- 
ford Co., Richland, WA (United States). Jun 1995. 46p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95016344. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Maintenance Implementation Plan is written to satisfy the 
requirements of DOE Order 4330.4B, “MAINTENANCE MANAGE- 
MENT PROGRAM’, that specifies the general policy and objectives 
for the establishment of DOE controlled maintenance programs. 
These Programs provide for the management and performance of 
cost-effective maintenance and repair of Department of Energy 
(DOE) property, which includes facilities. A review of DOE Order 
4330.4B, particularly Chapter Il the nuclear portion, against existing 
WEC site programs and policies has provided assurance that most 
requirements of this order have already been implemented by ex- 
isting WHC programs. Applicable requirements and guidelines of 
4330.4B that are deficient or not implemented are presently being 
developed and implemented through WHC site policies and 
programs. Where no program is presently identified or being devel- 
oped for 4330.4B requirements, responsibility for implementation 
has been assigned within this plan. 


25464 


(WSRC-IM-91-53-Vol.X) 1993 RCRA Part B permit 
renewal application, Savannah River Site: Volume 10, Consoli- 
dated Incineration Facility, Section C, Revision 1. Molen, G. 
Westinghouse Savannah River Co., Aiken, SC (United States). Aug 


1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE95017473. Source: OSTI; NTIS; INIS; GPO Dep. 

This section describes the chemical and physical nature of the 
RCRA regulated hazardous wastes to be handled, stored, and 
incinerated at the Consolidated Incineration Facility (CIF) at the Sa- 
vannah River Site. It is in accordance with requirements of South 
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Carolina’ Hazardous Waste Management Regulations R.61- 
79.264.13(a) and(b), and 270.14(b)(2). This application is for permit 
to store and teat these hazardous wastes as required for the oper- 
ation of CIF. The permit is to cover the storage of hazardous waste 
in containers and of waste in six hazardous waste storage tanks. 
Treatment processes include incineration, solidification of ash, and 
neutralization of scrubber blowdown. 


25465 (WSRC-MS-94-0663) Hypothetical accident condi- 
tion thermal analysis and testing of a Type B drum package. 
Hensel, S.J.; Alstine, M.N. Van; Gromada, R.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). 1995. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC0S9-89SR18035. (CONF-9508146-1: 1995 PVP conference, 
Honolulu, HI! (United States), 1 Aug 1995). Order Number 
DE95014718. Source: OSTI; NTIS; INIS; GPO Dep. 

A thermophysical property model developed to analytically deter- 
mine the thermal response of cane fiberboard when exposed to 
temperatures and heat fluxes associated with the 10 CFR 71 hypo- 
thetical accident condition (HAC) has been benchmarked against 
two Type B drum package fire test results. The model 9973 pack- 
age was fire tested after a 30 ft. top down drop and puncture, and 
an undamaged model 9975 package containing a heater (21W) 
was fire tested to determine content heat source effects. Analysis 
results using a refined version of a previously developed HAC 
fiberboard model compared well against the test data from both the 
9973 and 9975 packages. 


25466 (WSRC-MS-—95-0001) Waste tank deflagration source 
generation mechanisms. Paddleford, D.F.; Thomas, J.K. Westing- 
house Savannah River Co., Aiken, SC (United States). 1995. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-950828-17: National heat 
transfer conference, Portland, OR (United States), 5-9 Aug 1995). 
Order Number DE95014732. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the models employed and analyses per- 
formed to estimate the source terms which would result from 
deflagrations in waste storage and processing tanks at the Savan- 
nah River Site (SRS). It should be noted that SRS waste tank 
deflagrations are very low probability events. The three main 
source generation mechanisms associated with waste tank 
deflagrations are: (1) entrainment from the liquid surface, (2) va- 
porization from the liquid surface, and (3) solids fire ignited as a 
result of the deflagration. The results of this work show that en- 
trainment would be the dominant source term generation mode for 
cases where the liquid waste solution level is near the vent path. 
Vaporization would be the dominant mode for cases where the liq- 
uid level is lower. The maximum vaporization source term is 
approximately an order of magnitude less than that maximum en- 
trainment source term. The source term associated with a solids 
fire would be insignificant in comparison. 


25467 (WSRC-MS-—95-0005) A high capability teleoperated 
vehicle for hazardous applications. Dudar, A.M.; Witherspoon, 
R.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9506178—4: International Association of Science and Technology 
for Development conference on robotics and manufacturing, Can- 
cun (Mexico), 14-17 Jun 1995). Order Number DE95017506. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Robotics Development Group at the Savannah River Site is 
developing a high performance teleoperated vehicle for use in ra- 
dioactive and hazardous environments. The three-wheeled vehicle 
incorporates a highly dexterous 6 degree-of-freedom (DOF), 
hydraulically-powered manipulator made by Schilling Development, 
Inc. The teleoperator is called Littke MoRT (MObile Radio-controlled 
Teleoperator) and is a modified version of a commercially available, 
battery-powered, warehouse vehicle. Little MoRT is controlled re- 
motely by a universal robot controller either through a radio 
frequency link or a tethered cable. Six video cameras and a micro- 
phone provide the operator with audio-visual feedback of the 
vehicle and its surrounding environment. The vehicle also incorpo- 
rates a hydraulic power unit consisting of a propane-driven engine 
for powering the Schilling manipulator. Little MoRT is capable of 
operating in outdoor as well as indoor environments and is well 





suited for decontamination and decommissioning activities such as 
dismantling, sorting, and surveying of radioactive waste. 


25468 (WSRC-MS—95-0084) Effect of roof slope and thick- 
ness on the performance of a saltstone vault. Yu, A.D.; Lam, 
Poh-Sang; Hsu, R.H. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1995]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-950788-8: International conference on computational engi- 
neering science, Mauna Lani, HI (United States), 30 Jul - 3 aug 
1995). Order Number DE95017480. Source: OSTI; NTIS; INIS; 
GPO Dep. 

At the Savannah River Site, low-level radioactive decontami- 
nated salt solution is mixed with slag, flyash, and cement to form a 
grout-like material called “Saltstone.” The Saltstone is poured into 
concrete vaults constructed at the Saltstone Disposal Facility 
(SDF). The SDF is designed for the release of contaminants in a 
slow, controlled manner over thousands of years. The impact of 
SDF on groundwater has been studied in a radiological perfor- 
mance assessment (PA). Groundwater models were used to 
predict the fluid flow and contaminant transport at SDF. The mod- 
els predicted a spatial contaminant concentration distribution in 
groundwater as a function of time. This study focuses on the roof 
configuration of Saltstone vault, with special interests in cost- 
effectiveness. We conducted a study to evaluate the effect of roof 
slope and thickness on the performance of a Saltstone vault. Four 
roof configurations were simulated. The tool used for the simulation 
was ECLIPSE, a finite-difference petroleum reservoir engineering 
code with an environmental tracer option. Nitrate was used as the 
“tracer” contaminant. In this study, ECLIPSE solves the two-phase 
two-dimensional flow and transport problem up to 10,000 years. 
This paper describes a modeling study used to evaluate roof de- 
sign options for the Saltstone vault. 


25469 (WSRC-MS-—95-0151) SRS vitrification studies in 


support of the U.S. program for disposition of excess pluto- 
nium. Wicks, G.G.; McKibben, J.M.; Plodinec, M.J.; Ramsey, W.G. 


Westinghouse Savannah River Co., Aiken, SC (United States). 
1995. 15p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. (CONF-9505238-3: 
NATO international scientific exchange program advanced research 
workshop, St. Petersburg (Russian Federation), 14-17 May 1995). 
Order Number DE95017489. Source: OSTI; NTIS; INIS; GPO Dep. 

Many thousands of nuclear weapons are being retired in the 
U.S. and Russian as a result of nuclear disarmament activities. 
These efforts are expected to produce a surplus of about 50 MT of 
weapons grade plutonium (Pu) in each country. In addition to this 
inventory, the U.S. Department of Energy (DOE) has more than 20 
MT of Pu scrap, residue, etc., and Russian is also believed to have 
at least as much of this type of material. The entire surplus Pu in- 
ventories in the U.S. and Russian present a clear and immediate 
danger to national and international security. It is important that a 
solution be found to secure and manage this material effectively 
and that such an effort be implemented as quickly as possible. One 
option under consideration is vitrification of Pu into a safe, durable, 
accountable and proliferation-resistant form. As a result of decades 
to experience within the DOE community involving vitrification of a 
variety of hazardous and radioactive wastes, this existing technol- 
ogy can now be expanded to include mobilization of large amounts 
of Pu. This technology can then be implemented rapidly using the 
many existing resources currently available. An overall strategy to 
vitrify many different types of Pu will be already developed through- 
out the waste management community can be used in a staged Pu 
Vitrification effort. This approach uses the flexible vitrification tech- 
nology already available and can even be made portable so that it 
may be brought to the source and ultimately, used to produce a 
consistent and common borosilicate glass composition for the vitri- 
fied Pu. The final composition of this product can be made similar 
to nationally and internationally accepted HLW glasses. 


25470 (WSRC-MS-95-0200) Technical aspects of the pluto- 
nium vitrification option. McKibben, J.M.; Wicks, G.W. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1995]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-950601-25: An- 
nual meeting of the American Nuclear Society (ANS), Philadelphia, 
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PA (United States), 25-29 Jun 1995). Order Number DE95017477. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. PLUTONIUM/vitrification; HIGH-LEVEL 
RADIOACTIVE WASTES/underground disposal; PLUTONIUM; VIT- 
RIFICATION; CRITICALITY; BOROSILICATE GLASS 


25471 (WSRC-TR-94-0400) High-level waste tank farm set 
point document. Anthony, J.A. Ill. Westinghouse Savannah River 
Co., Aiken, SC (United States). 15 Jan 1995. 249p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE95014730. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Setpoints for nuclear safety-related instrumentation are required 
for actions determined by the design authorization basis. Minimum 
requirements need to be established for assuring that setpoints are 
established and held within specified limits. This document estab- 
lishes the controlling methodology for changing setpoints of all 
classifications. The instrumentation under consideration involve the 
transfer, storage, and volume reduction of radioactive liquid waste 
in the F- and H-Area High-Level Radioactive Waste Tank Farms. 
The setpoint document will encompass the PROCESS AREA listed 
in the Safety Analysis Report (SAR) (DPSTSA-200-10 Sup 18) 
which includes the diversion box HDB-8 facility. In addition to the 
PROCESS AREAS listed in the SAR, Building 299-H and the Efflu- 
ent Transfer Facility (ETF) are also included in the scope. 


25472 (WSRC-TR-94-0427) Waste characterization for the 
F/H Effluent Treatment Facility in support of waste certifica- 
tion. Brown, D.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). 17 Oct 1994. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95014723. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Acceptance Criteria (WAC) procedures define the 
rules concerning packages of solid Low Level Waste (LLW) that 
are sent to the E-area vaults (EAV). The WACs tabulate the quanti- 
ties of 22 radionuclides that require manifesting in waste packages 
destined for each type of vault. These quantities are called the 
Package Administrative Criteria (PAC). If a waste package exceeds 
the PAC for any radionuclide in a given vault, then specific permis- 
sion is needed to send to that vault. To avoid reporting insignificant 
quantities of the 22 listed radionuclides, the WAC defines the Mini- 
mum Reportable Quantity (MRQ) of each radionuclide as 1/1000th 
of the PAC. If a waste package contains less than the MRQ of a 
particular radionuclide, then the package’s manifest will list that ra- 
dionuclide as zero. At least one radionuclide has to be reported, 
even if all are below the MRQ. The WAC requires that the waste 
no be “hazardous” as defined by SCDHEC/EPA regulations and 
also lists several miscellaneous physical/chemical requirements for 
the packages. This report evaluates the solid wastes generated 
within the F/H Effluent Treatment Facility (ETF) for potential im- 
pacts on waste certification. 


25473 (WSRC-TR-95-0034) Glass composition develop- 
ment for plasma processing of Hanford high sodium content 
low-level radioactive liquid waste. Marra, J.C. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Feb 1995. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95014719. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To assess the acceptability of prospective compositions, re- 
sponse criteria based on durability, homogeneity, viscosity and 
volatility were defined. Response variables were weighted: durabil- 
ity 35%, homogeneity 25%, viscosity 25%, volatility 15%. A 
Plackett-Burman experimental design was used to define the first 
twelve glass formulations. Glass former additives included Al2O03, 
B203, CaO, Li2O, ZrO2 and SiO2. Lithia was added to facilitate 
fritting of the additives. The additives were normalized to silica con- 
tent to ease experimental matrix definition and glass formulation. 
Preset high and low values of these ratios were determined for the 
initial twelve melts. Based on rankings of initial compositions, new 
formulations for testing were developed based on a simplex algo- 
rithm. Rating and ranking of subsequent compositions continued 
until no apparent improvement in glass quality was achieved in 
newly developed formulations. An optimized composition was de- 
termined by averaging the additive component values of the final 
best performing compositions. The glass former contents to form 
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the optimized glass were: 16.1 wt % Al2O3, 12.3 wt % B2O3, 5.5 
wt % CaO, 1.7 wt % Li2O, 3.3 wt % ZrO2, 61.1 wt % SiO2. An op- 
timized composition resulted after only 25 trials despite studying six 
glass additives. A vitrification campaign was completed using a 
small-scale Joule heated melter. 80 lbs of glass was produced 
over 96 hours of continuous operation. Several salt compounds 
formed and deposited on melter components during the run and 
likely caused the failure of several pour chamber heaters. In an at- 
tempt to minimize sodium volatility, several low or no boron 
glasses were formulated. One composition containing no boron 
produced a homogeneous glass worthy of additional testing. 


25474 (WSRC-TR-95-166) Annual Radioactive Waste Tank 
Inspection Program 1994. McNatt, F.G. Sr. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Apr 1995. 88p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE95017483. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Aqueous radioactive wastes from Savannah River Site (SRS) 
separations processes are contained in large underground carbon 
steel tanks. Inspections made during 1994 to evaluate these ves- 
sels and evaluations based on data accrued by inspections made 
since the tanks were constructed are the subject of this report. 


25475 (WSRC-TR-95-0199) The Savannah River Site Waste 
Inventory Management Program. Griffith, J.M.; Holmes, B.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
1995. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. (CONF-9505111-4: 11. pollution 
prevention conference: shaping the future through pollution preven- 
tion involvement - commitment - progress, Knoxville, TN (United 
States), 16-18 May 1995). Order Number DE95017490. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Each hazardous and radioactive waste generator that delivers 
waste to Savannah River Site (SRS) treatment, storage and dis- 
posal (TSD) facilities is required to implement a waste certification 
plan. The waste certification process ensures that waste has been 
properly identified, characterized, segregated, packaged, and 
shipped according to the receiving facilities waste acceptance crite- 
ria. In order to comply with the rigid acceptance criteria, the 
Reactor Division developed and implemented the Waste Inventory 
Management Program (WIMP) to track the generation and disposal 
of low level radioactive waste. The WIMP system is a relational 
database with integrated barcode technology designed to track the 
inventory radioactive waste. During the development of the WIMP 
several waste minimization tools were incorporated into the design 
of the program. The inclusion of waste minimization tools as part of 
the WIMP has resulted in a 40% increase in the amount of waste 
designated as compactible and an overall volume reduction of 
5,000 cu-ft. 


25476 (WSRC-TR-95-0240) HLW System Plan. Revision 4. 
Molen, G. Westinghouse Savannah River Co., Aiken, SC (United 
States). 30 Nov 1994. 150p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (HLW-OVP-— 
94-0145). Order Number DE95017472. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This High Level Waste System Plan describes the current opera- 
tional strategy for the management of the Savannah River Site’s 
High Level Waste System (waste tanks and evaporators, waste re- 
moval, new waste transfer facility, F/H interarea line, diversion, 
sludge processing, in-tank precipitation, F/H effluent treatment, de- 
fense waste processing, solid waste incineration). Reason for the 
revision is to align the Plan with the recently developed FY95 
annual operating plan andoutyear funding. The FY95 funding re- 
duction and projected FY96 funding reduction have resulted in a 
net reduction of about $287 million during the FY95-FY00 planning 
period. While some of the reduction is planned to be offset by 
manpower reduction, overall operation of the HLW system will be 
negatively impacted. Projected DWPF (defense waste processing 
facility) startup date remains 12/95. 


25477 (WSRC-TR-95-0502P) Gamma well-logging in the 
Old Burial Ground of the Savannah River Site. Winn, W.G. (and 
others); Hofstetter, K.J.; MacMurdo, K.W. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jan 1995. 120p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE95017474. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Results are given sequentially by well in the appendix; total is 44 
wells. Overall, the 1994 results do not suggest that any significant 
changes in activity or location have occurred since the 1980 mea- 
surements. Depths and magnitudes of plume activities for 1980 
and 1994 are compared. 


25478 (WSRC-TR-0400-Rev.1) High level waste tank farm 
setpoint document. Revision 1. Anthony, J.A. Ill. Westinghouse 
Savannah River Co., Aiken, SC (United States). 31 Jan 1995. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95014726. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Revision 1 modifies Attachment | of this Technical Report as a 
result of a meeting which was held Friday, January 27, 1994 be- 
tween Maintenance, Work Control, and Engineering to discuss 
report contents. Upon completion of the meeting, the Flow Chart 
was edited accordingly. Attachment 2 is modified for clerical rea- 
sons. Setpoints for nuclear safety-related instrumentation are 
required for actions determined by the design authorization basis. 
Minimum requirements need to be established for assuring that 
setpoints are established and held within specified limits. This doc- 
ument establishes the controlling methodology for changing 
setpoints of all classifications. The instrumentation under consider- 
ation involve the transfer, storage, and volume reduction of 
radioactive liquid waste in the F- and H-Area High-Level Radioac- 
tive Waste Tank Fanns. The setpoint document (Appendix 2) will 
encompass the PROCESS AREA listed in the Safety Analysis Re- 
port (SAR) (DSTSA-200-10 Sup 18) which includes the diversion 
box HDB-8 facility. In addition to the PROCESS AREAS listed in 
the SAR, Building 299-H and the Effluent Transfer Facility (ETF) 
are also included in the scope. 
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Refer also to citation(s) 25290, 25291, 25292, 25296, 25340, 
25354, 25356, 25379, 25477, 25534, 25535, 25537, 25538, 25541, 
25542, 25546, 26009, 26025, 27757 


25479 (DOE/AL/62350—156-Rev.) Site observational work 
plan for the UMTRA Project site at Spook, Wyoming. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). May 
1995. 463p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95015442. Source: OSTI; NTIS; INIS; GPO Dep. 

The Spook, Wyoming, site observational work plan proposes 
site-specific activities to achieve compliance with Subpart B of 40 
CFR Part 192 (1994) of the final US Environmental Protection 
Agency (EPA) ground water protection standards 60 FR 2854 
(1995) at this Uranium Mill Tailing Remedial Action (UMTRA) 
Project site. This draft SOWP presents a comprehensive summary 
of existing site characterization data, a conceptual site model of the 
nature and extent of ground water contamination, exposure path- 
ways, and potential impact to human health and the environment. 
Section 2.0 describes the requirements for meeting ground water 
standards at UMTRA Project sites. Section 3.0 defines past and 
current conditions, describes potential environmental and human 
health risks, and provides site-specific data that supports the selec- 
tion of a proposed ground water compliance strategy. Section 4.0 
provides the justification for selecting the proposed ground water 
compliance strategy based on the framework defined in the ground 
water programmatic environmental impact statement (PEIS). 


25480 (DOE/AL/62350—-185) An assessment of potential hy- 
drologic and ecologic impacts of constructing mitigation 
wetlands, Rifle, Colorado, UMTRA project sites. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Apr 1995. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95016206. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This-assessment examines the consequences and risks that 
could result from the proposed construction of mitigation wetlands 
at the New and Old Rifle Uranium Mill Tailings Remedial Action 





(UMTRA) Project sites near Rifle, Colorado. Remediation of sur- 
face contamination at those sites is now under way. Preexisting 
wetlands at or near the Old and New Rifle sites have been cleaned 
up, resulting in the loss of 0.7 and 10.5 wetland acres (ac) (0.28 
and 4.2 hectares [ha]) respectively. Another 9.9 ac (4.0 ha) of wet- 
lands are in the area of windblown contamination west of the New 
Rifle site. The US Army Corps of Engineers (USACE) has jurisdic- 
tion over the remediated wetlands. Before remedial action began, 
and before any wetlands were eliminated, the USACE issued a 
Section 404 Permit that included a mitigation plan for the wetlands 
to be lost. The mitigation plan calls for 34.2 ac (1 3.8 ha) of wet- 
lands to be constructed at the south end and to the west of the 
New Rifle site. The mitigation wetlands would be constructed over 
and in the contaminated alluvial aquifer at the New Rifle site. As a 
result of the hydrologic characteristics of this aquifer, contaminated 
ground water would be expected to enter the environment through 
the proposed wetlands. A preliminary assessment was therefore 
required to assess any potential ecological risks associated with 
constructing the mitigation wetlands at the proposed location. 


25481 (DOE/AL/62350—187-Rev.1) Long-term Surveillance 
Plan for the Falls City Disposal Site, Falls City, Texas. Revi- 
sion 1. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Aug 1995. 134p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95016202. Source: OSTI; NTIS; INIS; GPO Dep. 

This long-term surveillance plan (LTSP) for the Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project Falls City disposal site, 
Falls City, Texas, describes the surveillance activities for the dis- 
posal site. The US Department of Energy (DOE) will carry out 
these activities to ensure that the disposal cell continues to func- 
tion as designed. This LTSP was prepared as a requirement for 
acceptance under the US Nuclear Regulatory Commission (NRC) 
general license for custody and long-term care of residual radioac- 
tive materials. This LTSP documents whether the land and 
interests are owned by the United States and details how long- 
term care of the disposal site will be carried out. It is based on the 


DOE's Guidance for Implementing the UMTRA Project Long-term 
Surveillance Program (DOE, 1992a). 


25482 (DOE/AL/62350—193) UMTRA ground water sampling 
techniques: Comparison of the traditional and low flow meth- 
ods. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1995. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95016205. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the potential changes in water quality data 
that may occur with the conversion from MBV (multiple bore vol- 
ume) to LF (low flow) sampling and provides two examples of how 
such a change might impact Project decisions. The existing scien- 
tific literature on LF sampling is reviewed and the new LF data 
from three UMTRA Uranium Mill Tailings Remedial Action Project 
sites are evaluated seeking answers to the questions posed above. 
Several possible approaches, that the UMTRA Project may take to 
address issues unanswered by the literature are presented and 
compared, and a recommendation is offered for the future direction 
of the LF conversion effort. 


25483 (DOE/EA-0970) Environmental Safety and Health 
Analytical Laboratory, Pantex Plant, Amarillo, Texas. Final En- 
vironmental Assessment. USDOE Albuquerque Field Office, 
Amarillo, TX (United States). Amarillo Area Office. Jun 1995. 52p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95015751. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has prepared an Environ- 
mental Assessment (EA) of the construction and operation of an 
Environmental Safety and Health (ES&H) Analytical Laboratory and 
subsequent demolition of the existing Analytical Chemistry Labora- 
tory building at Pantex Plant near Amarillo, Texas. In accordance 
with the Council on Environmental Quality requirements contained 
in 40 CFR 1500-—1508.9, the Environmental Assessment examined 
the environmental impacts of the Proposed Action and discussed 
potential alternatives. Based on the analysis of impacts in the EA, 
conducting the proposed action, construction of an analytical labo- 
ratory and demolition of the existing facility, would not significantly 
effect the quality of the human environment within the meaning of 
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the National Environmental Policy Act of 1969 (NEPA) and the 


Council on Environmental Quality regulations in 40 CFR 1508.18 
and 1508.27. 


25484 (DOE/EA-1060) Finding of no significant impact. 
Consolidation and interim storage of special nuclear material 
at Rocky Flats Environmental Technology Site. USDOE Rocky 
Flats Office, Gokden, CO (United States). Jun 1995. 131p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95015674. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared an environmen- 
tal assessment (EA), DOE/EA — 1060, for the consolidation, 
processing, and interim storage of Category | and Il special nuclear 
material (SNM) in Building 371 at the Rocky Flats Environmental 
Technology Site (hereinafter referred to as Rocky Flats or Site), 
Gokien, Colorado. The scope of the EA included alternatives for in- 
terim storage including the no action alternative, the construction of 
a new facility for interim storage at Rocky Flats, and shipment to 
other DOE facilities for interim storage. 


25485 (DOE/EH-0477) Summary of radionuclide air emis- 
sions from Department of Energy facilities for CY 1993. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Policy 
and Assistance. Apr 1995. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95016537. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Facilities owned or operated by the U.S. Department of Energy 
(DOE) handle and process radioactive materials in conjunction with 
their research, nuclear materials production, remediation, and 
waste disposal activities. During normal operations, some of these 
facilities have the potential to release small quantities of radionu- 
clides to the environment. Radionuclide emissions to the 
atmosphere from DOE facilities are regulated by the U.S. Environ- 
mental Protection Agency (EPA) under the authority of Section 112 
of the Clean Air Act. Subpart H of 40 CFR Part 61 of the National 
Emission Standards for Hazardous Air Pollutants (NESHAPs) sets 
standards for public exposure to airborne radioactive materials 
(other than radon) released by DOE facilities, DOE radon emis- 
sions are regulated by NESHAPs in Subparts Q and T. Subparts Q 
and T apply specifically to DOE storage and disposal facilities for 
radium-containing material. Airborne radionuclide emissions are 
also regulated by the Department of Energy under the authoiity 
provided by the Atomic Energy Act of 1954, as amended, and the 
Department of Energy Organization Act of 1977, as amended. This 
report summarizes air emissions subject to the EPA requirements 
and demonstrates that DOE facilities are in compliance with the re- 
quired dose limits. 


25486 (DOE/EIS—0217) Savannah River Site Waste Man- 
agement Final Environmental Impact Statement Addendum. 
USDOE Savannah River Operations Office, Aiken, SC (United 
States). Jul 1995. 22p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95015752. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this environmental impact statement is to help 
DOE decide how to manage over the next 30 years liquid high- 
level radioactive, low-level radioactive, mixed, hazardous, and 
transuranic wastes generated during 40 years of past operations 
and on-going activities (including management of wastes received 
from offsite) at Savannah River Site (SRS) in southwestern South 
Carolina. The wastes are currently stored at SRS. DOE seeks to 
dispose of the wastes in a cost-effective manner that protects hu- 
man health and the environment. In this document, DOE assesses 
the cumulative environmental impacts of storing, treating, and dis- 
posing of the wastes, examines the impacts of alternatives, and 
identifies measures available to reduce adverse impacts. Evalua- 
tions of impacts on water quality, air quality, ecological systems, 
land use, geologic resources, cultural resources, socio-economic, 
and the health and safety of onsite workers and the public are in- 
cluded in the assessment. 


25487 (DOE/EIS—0217-Vol.2) Savannah River Site Waste 


Management. Volume 2, Final Environmental Impact State- 
ment. USDOE Savannah River Operations Office, Aiken, SC 
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(United States). Jul 1995. 546p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95015753. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Volume 2 contains the following appendices: waste forecasts; fa- 
cility descriptions; life-cycle treatment, storage, and disposal facility 
costs; innovative and emerging waste management treatment tech- 
nologies; supplemental data; accidental analysis; SRS Federal 
facility agreement appendices; alternative approaches to low-level 
waste regulation; public comments and DOE responses; and pro- 
tected species survey. 


25488 (DOE/MC/30358-4067) Geophex Airborne Unmanned 
Survey System (GAUSS). Topical report, October 1993—March 
1995. Geophex Ltd., Raleigh, NC (United States). Mar 1995. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AR21-93MC30358. Order Number DE95009713. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of the project are to construct a geophysical sen- 
sor system based on a remotely operated model helicopter (ROH) 
and to evaluate the efficacy of the system for characterization of 
hazardous environmental sites. Geophex Airborne Unmanned Sur- 
vey System (GAUSS) is a geophysical survey system that uses a 
ROH as the survey vehicle. We have selected the ROH because of 
its advantages over fixed wing and ground based vehicles. Lower 
air speed and superior maneuverability of the ROH make it better 
suited for geophysical surveys than a fixed wing model aircraft. 
The ROH can fly close to the ground, allowing detection of weak or 
subtle anomalies. Unlike ground based vehicles, the ROH can tra- 
verse difficult terrain while providing a stable sensor platform. ROH 
does not touch the ground during the course of a survey and is ca- 
pable of functioning over water and surf zones. The ROH has been 
successfully used in the motion picture industry and by geology 
companies for payload bearing applications. The only constraint to 
use of the airborne system is that the ROH must remain visible to 
the pilot. Obstructed areas within a site can be characterized by re- 
locating the base station to alternate positions. GAUSS consists of 
a ROH with radio controller, a data acquisition and processing 
(DAP) system, and lightweight digital sensor systems. The objec- 
tive of our Phase | research was to develop a DAP and sensors 
suitable for ROH operation. We have constructed these subsys- 
tems and integrated them to produce an automated, hand-held 
geophysical surveying system, referred to as the “pre-prototype”. 
We have performed test surveys with the pre-prototype to deter- 
mine the functionality of the and DAP and sensor subsystems and 
their suitability for airborne application. The objective of the Phase 
ll effort will be to modify the existing subsystems and integrate 
them into an airborne prototype. Efficacy of the prototype for geo- 
physical survey of hazardous sites will then be determined. 


25489 (DOE/NV/10872-T204) Identification and characteri- 
zation of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain Site Characterization study. 
[Quarterly] progress report, April 1, 1995—June 3, 1995. Stet- 
zenbach, K.; Farnham, |. Nevada Univ., Las Vegas, NV (United 
States). Harry Reid Center for Environmental Studies. [1995]. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-S90NV10872. Order Number DE95016295. Source: 
OSTI; NTIS; GPO Dep. 

The focus for this quarter has been on completing the laboratory 
studies in preparation for the C-Well tracer tests. These studies in- 
clude measuring the solubilities for each of the fluorinated benzoic 
acids as well as determining the stabilities of these compounds 
through both batch and column testing. A batch test for four pyri- 
done compounds was also initiated. The Tracer QA procedures 
were approved by the YM USGS on May 24, 1995. The batch test- 
ing was repeated using these procedures. 


25490 (DOE/OR-2035) Demonstration test and evaluation 
of ultraviolet/ultraviolet catalyzed peroxide oxidation for 
groundwater remediation at Oak Ridge K-25 Site. Oak Ridge 
National Lab., TN (United States); Schafer (W.J.) Associates, Inc., 
Chelmsford, MA (United States); Vulcan Peroxidation Systems, Inc., 
Tucson, AZ (United States). [1994]. 249p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-930R22000. 
Order Number DE95016634. Source: OSTI; NTIS; GPO Dep. 
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In the Ultraviolet/Uktraviolet Catalyzed Groundwater Remediation 
program, W.J. Schafer Associates, Inc. (WJSA) demonstrated, 
tested and evaluated a new ultraviolet (UV) lamp integrated with 
an existing commercial technology employing UV catalyzed perox- 
ide oxidation to destroy organics in groundwater at an Oak Ridge 
K-25 site. The existing commercial technology is the perox-pure™ 
process of Peroxidation Systems Incorporated (PSI) that employs 
standard UV lamp technology to catalyze H2O2 into OH radicals, 
which attack many organic molecules. In comparison to classical 
technologies for remediation of groundwater contaminated with or- 
ganics, the perox-pure™ process not only is cost effective but also 
reduces contaminants to harmless by-products instead of transfer- 
ring the contaminants from one medium to another (such as in 
activated carbon or air stripping). Although the perox-pure™ pro- 
cess is cost effective against many organics, it is not effective for 
some organic contaminants of interest to DOE such as TCA, which 
has the highest concentration of the organics at the K-25 test site. 
Contaminants such as TCA are treated more readily by direct 
photolysis using short wavelength UV light. WJSA has been devel- 
oping a unique UV lamp which is very efficient in the short UV 
wavelength region. Consequently, combining this UV lamp with the 
perox-pure™ process results in a means for treating essentially all 
organic contaminants. In the program reported here, the new UV 
lamp lifetime was improved and the lamp integrated into a PSI 
demonstration trailer. Even though this UV lamp operated at less 
than optimum power and UV efficiency, the destruction rate for the 
TCA was more than double that of the commercial unit. An opti- 
mized UV lamp may double again the destruction rate; i.e., a factor 
of four greater than the commercial system. 


25491 (DOE/RL-88-11-Rev.1) Registration of Hanford Site 
Class V underground injection wells. Revision 1. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1995. 59p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE95017148. Source: OSTI; 
NTIS; GPO Dep. 

The Plan and Schedule for Disposition and Regulatory Compli- 
ance for Miscellaneous Streams (DOE 1994) requires that all 
existing Class V injection wells be registered under WAC 173-218. 
(Washington Underground Injection Control Program). The purpose 
of this document is to fulfill this requirement by registering all active 
Class V underground injection control wells, on the Hanford Site, 
under WAC 173-218. This registration will revise the registration 
previously submitted in 1988 (DOE 1988). In support of this regis- 
tration, an extensive effort has been made to identify all injection 
wells on the Hanford Site. New injection wells will not be con- 
structed on the Hanford Site except to receive uncontaminated 
stormwater or groundwater heatpump return flow. All changes to 
Miscellaneous Streams will be tracked through the Hanford Site 
Miscellaneous Streams Inventory Database. Table 5-2 of this injec- 
tion well registration may be updated annually at the same time as 
the Miscellaneous Streams Inventory, if necessary. 


25492 (DOE/RL—95-53) Nonradioactive air emissions no- 
tice of construction for the Environmental Analytical 
Laboratory. Bechtel National, Inc., Richland, WA (United States). 
May 1995. 25p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-93RL12367. Order Number 
DE95017511. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents emissions from the Environmental Ana- 
lytical Laboratory (EAL). The facility was originally designed and 
built by Westinghouse Hanford Company to perform radiological 
and nonradiological screening and soils analysis on a quick 
turnaround basis in support of the Comprehensive Environmental 
Response, Compensation, and Liability, Act of 1980 (CERCLA) 
operable units. The facility would like to broaden its analytical ca- 
pabilities by providing both radiological and nonradiological 
screening and sample analysis for Resource Conservation and 
Recovery Act of 19 76 (RCRA) inactive treatment storage, and dis- 
posal (TSD) units contained within the CERCLA operable units. 
The EAL will be conducting both soil and water analysis. Air emis- 
sions will be generated from the laboratory standards (analytes and 
reagents) used for calibration. The EAL will be considered a toxic 
air pollution emission unit. The air emissions from the EAL are 
based on the chemical quantities processed annually. Quantities of 





standards and reagents used during analysis were obtained from 
the laboratory inventory list. The EAL inventory is listed in Table 1 
of this document. Each sample will be prepared, screened, labeled, 
and controlled in the field prior to acceptance into the EAL. The 
samples are then transferred to MO-425 and MO-426 (trailers) that 
are designated for that particular type of analysis. 


25493 (DOE/RL-95-55) Hanford Site background: Evalua- 
tion of existing soil radionuclide data. Bechtel National, Inc., 
Richland, WA (United States). Jul 1995. 160p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
93RL12367. Order Number DE95017498. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is an evaluation of the existing data on radiological 
background for soils in the vicinity of the Hanford Site. The primary 
purpose of this report is to assess the adequacy of the existing 
data to serve as a radiological background baseline for use in envi- 
ronmental restoration and remediation activities at the Hanford 
Site. The soil background data compiled and evaluated in this re- 
port were collected by the Pacific Northwest Laboratory (PNL) and 
Washington State Department of Health (DOH) radiation surveil- 
lance programs in southeastern Washington. These two programs 
provide the largest well-documented, quantitative data sets avail- 
able to evaluate background conditions at the Hanford Site. The 
data quality objectives (DQOs) considered in this evaluation include 
the amount of data, number of sampling localities, spatial coverage, 
number and types of radionuclides reported, frequency of reporting, 
documentation and traceability of sampling and laboratory methods 
used, and comparability between sets of data. Although other data 
on soil radionuclide abundances around the Hanford Site exist, 
they are generally limited in scope and lack the DQOs necessary 
for consideration with the PNL and DOH data sets. Collectively, 
these two sources provide data on the activities of 25 radionuclides 
and four other parameters (gross alpha, gross beta, total uranium, 
and total thorium). These measurements were made on samples 
from the upper 2.5 cm of soil at over 70 localities within the region. 


25494 (DOE/SR/18233-T1) Oversight and implementation 
of Federal Facility Agreement. Annual progress report, FY 
1993. Hucks, R.L. South Carolina Dept. of Health and Environmen- 
tal Control, Columbia, SC (United States). 27 Jul 1995. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-91SR18233. Order Number DE95016156. Source: 
OSTI; NTIS; GPO Dep. 

South Carolina Department of Health and Environmental Control 
(SCDHEC) reviewed 57 primary documents during fiscal year 1993 
(October 1, 1992 through September 30, 1993). The primary docu- 
ments reviewed consisted of 24 RCRA Facility Investigation/ 
Remedial Investigation (RFI/RI) workplans, 26 Site Evaluation (SE) 
reports, 3 Proposed Plans, 1 Record of Decision (ROD), and 3 
miscellaneous primary documents. Numerous other administrative 
duties were conducted during the reporting period that are not 
accounted for above. These included, but are not limited to, exten- 
sion requests, monitoring well approvals, treatability studies, and 
site visit reports. 


25495 (LA-12707-MS) Transport of synthetic colloids 
through single saturated fractures: A literature review. Reimus, 
P.W. Los Alamos National Lab., NM (United States). Jul 1995. 
109p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE95016381. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Colloids having the same surface charge sign as the bulk of the 
geologic media in a groundwater system may be able to travel 
through the system faster than soluble species because they will 
follow fluid streamlines more closely and they should have less 
tendency to diffuse into pores or dead spaces in the media than 
soluble species. Synthetic colloids with uniform, controlled proper- 
ties may be ideal for serving as “worst-case” tracers that provide 
lower-bound estimates of contaminant travel times in hydrologic 
systems. This report discusses a review of the literature pertaining 
to colloid transport in single saturated natural fractures. After a 
brief background discussion to put the literature review in perspec- 
tive, the phenomenon of colloid transport in saturated fractures is 
divided into three major topics, each of which is reviewed in cetail: 
(1) saturated fluid flow through fractures; (2) colloid transport by 
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convection, diffusion, and force fields; and (3) colloid interactions 
with surfaces. It is suggested that these phenomena be accounted 
for in colloid transport models by using (1) lubrication theory to de- 
scribe water flow through fractures, (2) particle tracking methods to 
describe colloid transport in fractures, and (3) a kinetic boundary 
layer approximation to describe colloid interactions with fracture 
walls. These methods offer better computational efficiency and bet- 
ter experimental accessibility to model parameters than rigorously 
solving the complete governing equations. 


25496 (NUREG/CP-0141, pp. 321-332) A study on the ex- 
pulsion of iodine from spent-fuel solutions. Sakurai, Tsutomu 
(Japan Atomic Energy Research Institute, Ibaraki-ken (Japan)); 
Takahashi, Akira; Ishikawa, Niroh. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

During dissolution of spent nuclear fuels, some radioiodine re- 
mains in spent-fuel solutions. Its expulsion to dissolver off-gas is 
important to minimize iodine escape to the environment. In our cur- 
rent work, the iodine remaining in spent-fuel solutions varied from 
0 to 10% after dissolution of spent PWR-fuel specimens (approxi- 
mately 3 g each). The amount remaining probably was dependent 
upon the dissolution time required. The cause is ascribable to the 
increased nitrous acid concentration that results from NOx gener- 
ated during dissolution. The presence of nitrous acid was 
confirmed spectrophotometrically in an NO-HNO3 system at 
100°C. Experiments examining NOx concentration versus the 
quantity of iodine in a simulated spent-fuel solution indicate that 
iodine (I—) in spent fuels is subjected to the following three reac- 
tions: (1) oxidation into |p by nitric acid, (2) oxidation into lp by 
nitrous acid arising from NOx, and (3) formation of colloidal iodine 
(Agl, Pdla), the major iodine species in a spent-fuel solution. Reac- 
tion (2) competes with reaction (3) to control the quantity of iodine 
remaining in solution. The following two-step expulsion process to 
remove iodine from a spent-fuel solution was derived from these 
experiments: Step One - Heat spent-fuel solutions without NOx 
sparging. When aged colloidal iodine is present, an excess amount 
of iodate should be added to the solution. Step Two - Sparge the 
fuel solution with NOx while heating. Effect of this new method was 
confirmed by use of a spent PWR-fuel solution. 


25497 (ORNLUGWPO-015) Murt user’s guide: A hybrid 
Lagrangian-Eulerian finite element model of multiple-pore- 
region solute transport through subsurtace media. Gwo, J.P. 
(Oak Ridge National Lab., TN (United States)); Jardine, P.M.; Yeh, 
G.T.; Wilson, G.V. Oak Ridge National Lab., TN (United States). 
Apr 1995. 124p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/M-4592). Order 
Number DE95017048. Source: OSTI; NTIS; INIS; GPO Dep. 
Matrix diffusion, a diffusive mass transfer process,in the 
structured soils and geologic units at ORNL, is believe to be an im- 
portant subsurface mass transfer mechanism; it may affect off-site 
movement of radioactive wastes and remediation of waste disposal 
sites by locally exchanging wastes between soil/rock matrix and 
macropores/fractures. Advective mass transfer also contributes to 
waste movement but is largely neglected by researchers. This re- 
port presents the first documented 2-D multiregion solute transport 
code (MURT) that incorporates not only diffusive but also advective 
mass transfer and can be applied to heterogeneous porous media 
under transient flow conditions. in this report, theoretical back- 
ground is reviewed and the derivation of multiregion solute 
transport equations is presented. Similar to MURF (Gwo et al. 
1994), a multiregion subsurface flow code, multiplepore domains 
as suggested by previous investigators (eg, Wilson and Luxmoore 
1988) can be implemented in MURT. Transient or steady-state flow 
fields of the pore domains can be either calculated by MURF or by 
modelers. The mass transfer process is briefly discussed through a 
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three-pore-region multiregion solute transport mechanism. Mass 
transfer equations that describe mass flux across pore region inter- 
faces are also presented and parameters needed to calculate 
mass transfer coefficients detailed. Three applications of MURT 
(tracer injection problem, sensitivity analysis of advective and diffu- 
sive mass transfer, hillslope ponding infiltration and secondary 
source problem) were simulated and results discussed. Program 
structure of MURT and functions of MURT subroutiness are dis- 
cussed so that users can adapt the code; guides for input data 
preparation are provided in appendices. 


25498 (ORNL/TM-12716) Report on the Biological Monitor- 
ing Program at Paducah Gaseous Diffusion Plant December 
1992—December 1993. Kszos, L.A.; Hinzman, R.L.; Peterson, M.J.; 
Ryon, M.G.; Smith, J.G.; Southworth, G.R. Oak Ridge National 
Lab., TN (United States). Jun 1995. 199p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95015766. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 4262. 

On September 24, 1987, the Commonwealth of Kentucky Natu- 
ral Resources and Environmental Protection Cabinet issued an 
Agreed Order that required the development of a Biological Moni- 
toring Program (BMP) for the Paducah Gaseous Diffusion Plant 
(PGDP). The goals of BMP are to demonstrate that the effluent 
limitations established for PGDP protect and maintain the use of 
Little Bayou and Big Bayou creeks for growth and propagation of 
fish and other aquatic life, characterize potential health and envi- 
ronmental impacts, document the effects of pollution abatement 
facilities on stream biota, and recommend any program improve- 
ments that would increase effluent treatability. The BMP for PGDP 
consists of three major tasks: effluent and ambient toxicity monitor- 
ing, bioaccumulation studies, and ecological surveys of stream 
communities (i.e., benthic macroinvertebrates and fish). This report 
includes ESD activities occurring from December 1992 to Decem- 
ber 1993, although activities conducted outside this time period are 
included as appropriate. 


25499 (ORNL/TM—12888) Evaluation of the environmental 
effects of stormwater pollutants for Oak Ridge National Labo- 
ratory. Hinzman, R.L.; Southworth, G.R.; Stewart, A.J.; Filson, 
M.J. Oak Ridge National Lab., TN (United States). Jul 1995. 193p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE95016771. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication Number 4359. 

Despite Best Management Practices (BMP), total suspended 
solids (TSS) and oil and grease (O and G) concentrations in 
stormwater runoff frequently have been above the National Pollu- 
tant Discharge Elimination System (NPDES) Permit effluent limits 
at ORNL. Although the effects of stormwater pollutants to aquatic 
ecosystems are of concern regionally and nationally, NPDES per- 
mit violations at ORNL are best addressed on a site-specific basis. 
This document explores several key questions to determine 
whether the TSS and O and G noncompliances at ORNL are pri- 
marily a regulatory problem (i.e., Category 1 and 2 effluent limits 
are neither reasonably achievable nor effective in achieving envi- 
ronmental protection), or a legitimate ecological concern that will 
require effective remediation. The three tasks outlined in the study 
plan were to (1) clarify the degree of TSS and O and G noncompii- 
‘ances at ORNL, (2) provide guidance as to appropriate limits for 
TSS and O and G in Category 1 and 2 discharges, and (3) provide 
information about the effectiveness of possible mitigation or reme- 
diation measures for TSS and O and G in stormwater releases, 
assuming that such measures are needed for one or more ORNL 
Category 1 or 2 outfalls. 


25500 (PNL-10553) Climatological data summary 1994, 
with historical data. Hoitink, D.J.; Burk, K.W. Pacific Northwest 
Lab., Richland, WA (United States). May 1995. 141p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE95016519. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents the climatological data measured at the 
U.S. Department of Energy's Hanford Site for calendar year 1994. 
Pacific Northwest Laboratory operates the Hanford Meteorology 
Station and the Hanford Meteorological Monitoring Network from 
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which these data were collected. The information contained herein 
includes updated historical climatologies for temperature, precipita- 
tion, normal and extreme values of temperature and precipitation, 
and other miscellaneous meteorological parameters. Further, the 
data are adjunct to and update Hoitink et al. (1994); however, Ap- 
pendix B-Wind Climatology is excluded. 1994 was the second 
warmest year on record, averaging 56.2°F, 2.9°F above normal 
(53.3°F). For the 12-month period, 10 were warmer than normal (7 
were at least 3.5°F and 2 were more than 5.0°F above normal). 
Precipitation totaled 6.12 in., 98% of normal (6.26 in.); snowfall to- 
taled 5.2 in., compared to the normal of 13.8 in. The average wind 
speed during 1994 was 7.3 mph, 0.4 mph below normal (7.7 mph). 
The peak gust during the year was 52 mph from the south- 
southwest on February 13. There were 29 days with peak gusts 
>40 mph, compared to a yearly average of 26. 


25501 (PNL-10690) Evaluation of an ambient air sampling 
system for tritium (as tritiated water vapor) using silica gel ad- 
sorbent columns. Patton, G.W.; Cooper, A.T.; Tinker, M.R. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1995. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95016682. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Ambient air samples for tritium analysis (as the tritiated water va- 
por [HTO] content of atmospheric moisture) are collected for the 
Hanford Site Surface Environmental Surveillance Project (SESP) 
using the solid adsorbent silica gel. The silica gel has a moisture 
sensitive indicator which allows for visual observation of moisture 
movement through a column. Despite using an established 
method, some silica gel columns showed a complete change in the 
color indicator for summertime samples suggesting that break- 
through had occurred; thus a series of tests was conducted on the 
sampling system in an environmental chamber. The purpose of this 
study was to determine the maximum practical sampling volume 
and overall collection efficiency for water vapor collected on silica 
gel columns. Another purpose was to demonstrate the use of an 
impinger-based system to load water vapor onto silica gel columns 
to provide realistic analytical spikes and blanks for the Hanford Site 
SESP. Breakthrough volumes (V,) were measured and the chro- 
matographic efficiency (expressed as the number of theoretical 
plates [N]) was calculated for a range of environmental conditions. 
Tests involved visual observations of the change in the silica gel’'s 
color indicator as a moist air stream was drawn through the col- 
umn, measurement of the amount of a tritium tracer retained and 
then recovered from the silica gel, and gravimetric analysis for sil- 
ica gel columns exposed in the environmental chamber. 


25502 (SAND—94-1495) Variability in properties of Salado 
Mass Concrete. Wakeley, L.D. (US Army Engineer Waterways Ex- 
periment Station, Vicksburg, MS (United States)); Harrington, P.T.; 
Hansen, F.D. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 78p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016731. Source: OSTI; NTIS; INIS; GPO Dep. 

Salado Mass Concrete (SMC) has been developed for use as a 
seal component in the Waste Isolation Pilot Plant. This concrete is 
intended to be mixed from pre-bagged materials, have an initial 
slump of 10 in., and remain pumpable and placeable for two hours 
after mixing. It is a mass concrete because it will be placed in 
monoliths large enough that the heat generated during cement 
hydration has the potential to cause thermal expansion and subse- 
quent cracking, a phenomenon to avoid in the seal system. This 
report describes effects on concrete properties of changes in ratio 
of water to cement, batch size, and variations in characteristics of 
different lots of individual components of the concrete. The re- 
search demonstrates that the concrete can be prepared from 
laboratory-batched or pre-bagged dry materials in batches from 1.5 
ft? to 5.0 yd°, with no chemical admixtures other than the sodium 
chloride added to improve bonding with the host rock, at a water- 
to-cement ratio ranging from 0.36 to 0.42. All batches prepared 
according to established procedures had adequate workability for 
at least 1.5 hours, and achieved or exceeded the target compres- 
sive strength of 4500 psi at 180 days after casting. Portland 
cement and fly ash from different lots or sources did not have a 
measurable effect on concrete properties, but variations in a 





shrinkage-compensating cement used as a component of the con- 
crete did appear to affect workability. A low initial temperature and 
the water-reducing and set-retarding functions of the salt are criti- 
cal to meeting target properties. 


25503 (SAND—94-1941) Effect of roughness and material 
strength on the mechanical properties of fracture replicas. Wi- 
bowo, J. (Univ. of Colorado, Boulder, CO (United States)); Amadei, 
B.; Sture, S. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016953. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of 11 rotary shear tests con- 
ducted on replicas of three hollow cylinders of natural fractures 
with JRC values of 7.7, 9.4 and 12.0. The JRC values were deter- 
mined from the results of laser profilometer measurements. The 
replicas were created from gypsum cement. By varying the water- 
to-gypsum cement ratio from 30 to 45%, fracture replicas with 
different values of compressive strength (JCS) were created. The 
rotary shear experiments were performed under constant normal 
(nominal) stresses ranging between 0.2 and 1.6 MPa. In this re- 
port, the shear test results are compared with predictions using 
Barton’s empirical peak shear strength equation. observations dur- 
ing the experiments indicate that only certain parts of the fracture 
profiles influence fracture shear strength and dilatancy. Under rela- 
tively low applied normal stresses, the JCS does not seem to have 
a significant effect on shear behavior. As an alternative, a new 
procedure for predicting the shear behavior of fractures was devel- 
oped. The approach is based on basic fracture properties such as 
fracture surface profile data and the compressive strength, modu- 
lus of elasticity, and Poisson’s ratio of the fracture walls. 
Comparison between predictions and actual shear test results 
shows that the alternative procedure is a reliable method. 


25504 (SAND—94-2274) Actinide chemistry research sup- 
porting the Waste Isolation Pilot Plant (WIPP): FY94 results. 
Novak, C.F. (ed.). Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 153p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016768. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains six reports on actinide chemistry re- 
search supporting the Waste Isolation Pilot Plant (WIPP). These 
reports, completed in FY94, are relevant to the estimation of the 
potential dissolved actinide concentrations in WIPP brines under 
repository breach scenarios. Estimates of potential dissolved 
actinide concentrations are necessary for WIPP performance as- 
sessment calculations. The specific topics covered within this 
document are: the complexation of oxalate with Th(IlV) and U(VI); 
the stability of Pu(VI) in one WIPP-specific brine environment both 
with and without carbonate present; the solubility of Nd(lll) in a 
WIPP Salado brine surrogate as a function of hydrogen ion con- 
centration; the steady-state dissolved plutonium concentrations in a 
synthetic WIPP Culebra brine surrogate; the development of a 
model for Nd(IIl) solubility and speciation in dilute to concentrated 
sodium carbonate and sodium bicarbonate solutions; and the de- 
velopment of a model for Np(V) solubility and speciation in dilute to 
concentrated sodium Perchlorate, sodium carbonate, and sodium 
chloride media. 


25505 (UCRL-ID-114972-3, pp. 9, Paper 16) Computer- 
aided mapping of stream channels beneath the Lawrence 
Livermore National Laboratory Super Fund Site. Sick, M. 
(Lawrence Livermore National Lab., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). Dec 1994. In SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) site rests 
upon 300-400 feet of highly heterogeneous braided stream sedi- 
ments which have been contaminated by a plume of Volatile 
Organic Compounds (VOCs). The stream channels are filled with 
highly permeable coarse grained materials that provide quick av- 
enues for contaminant transport. The plume of VOCs has migrated 
off site in the TFA area, making it the area of greatest concern. | 
mapped the paleo-stream channels in the TFA area using SLICE 
an LLNL Auto-CADD routine. SLICE constructed 2D cross sections 
and sub-horizontal views of chemical, geophysical, and lithologic 
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data sets. | interpreted these 2D views as a braided stream 
environment, delineating the edges of stream channels. The inter- 
pretations were extracted from Auto-CADD and placed into Earth 
Vision's 3D modeling and viewing routines. Several 3D correlations 
have been generated, but no model has yet been chosen as a 
best fit. 


25506 (USGS-OFR-94-460) Lithostratigraphy of the Calico 
Hills Formation and Prow Pass Tuff (Crater Flat Group) at 
Yucca Mountain, Nevada. Moyer, T.C. (Science Applications In- 
ternational Corp., Las Vegas, NV (United States)); Geslin, J.K. 
Geological Survey, Denver, CO (United States). 1995. 59p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al08-92NV10874. Order Number DE95014711. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Lithostratigraphic relations within the Calico Hills Formation and 
Prow Pass Tuff (Crater Flat Group) were reconstructed from analy- 
sis of core samples and observation of outcrop exposures. The 
Calico Hills Formation is composed of five nonwelded pyroclastic 
units (each formed of one or more pyroclastic-flow deposits) that 
overlie an interval of bedded tuff and a basal voicaniclastic sand- 
stone unit. The Prow Pass Tuff is divided into four pyroclastic units 
and an underlying interval of bedded tuff. The pyroclastic units of 
the Prow Pass Tuff are distinguished by the sizes and amounts of 
their pumice and lithic clasts and their degree of welding. Pyrocias- 
tic units of the Prow Pass Tuff are distinguished from those of the 
Calico Hills Formation by their phenocryst assemblage, chemical 
composition, and ubiquitous siltstone lithic clasts. Downhole resis- 
tivity tends to mirror the content of authigenic minerals, primarily 
zeolites, in both for-mations and may be useful for recognizing the 
Vitric-zeolite boundary in the study area. Maps of zeolite distribution 
illustrate that the bedded tuff and basal sandstone units of the 
Calico Hills Formation are altered over a wider area than the pyro- 
clastic units of both the Calico Hills Formation and the upper Prow 
Pass Tuff. 


25507 (USGS-OFR-95-158) Selected ground-water data for 
Yucca Mountain Region, Southern Nevada and Eastern Califor- 
nia, Calendar year 1993. Hale, G.S.; Westenburg, C.L. Geological 
Survey, Carson City, NV (United States). 1995. 69p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al08- 
92NV10874. Order Number DE95014712. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Data are collected to allow assessments of ground-water re- 
sources during studies to determine the potential suitability of 
Yucca Mountain for storing high-level nuclear waste. Data on 
ground-water levels at 34 sites, ground-water discharge at 6 sites, 
and groundwater withdrawals within Jackass Flats, Mercury Valley, 
and Amargosa Desert are presented for calendar year 1993. Data 
on ground-water levels, discharges, and withdrawals collected by 
other agencies (or as part of other programs) are included to 
further indicate variations through time at selected monitoring loca- 
tions. A statistical summary of ground-water levels at seven wells 
in Jackass Flats is presented. The statistical summary includes the 
number of measurements, the maximum, minimum, and median or 
mean water-level altitudes, and the average or standard deviation 
of the water-level altitudes for selected baseline periods and for 
calendar years 1992 and 1993. 


25508 (WSRC-TR-94-0344) Characterization and reclama- 
tion assessment for the central shops diesel storage facility at 
Savannah River Site. Fliermans, C.B.; Hazen, T.C.; Bledsoe, 
H.W. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE95017470. Source: OSTI; NTIS; INIS; GPO Dep. 

The contamination of subsurface terrestrial environments by or- 
ganic contaminants is a global phenomenon. The remediation of 
such environments requires innovative assessment techniques and 
strategies for successful cleanups. Using innovative approaches, 
the central Shops Diesel Storage Facility at the Savannah River 
Site (SRS) was characterized to determine the extent of subsur- 
face diesel fuel contamination. Effective bioremediation techniques 
for cleaning up of the contaminant plume were established. 


ERA Vol. 20, No. 11 81 





05 NUCLEAR FUELS 
0530 Environmental Aspects 


25509 (WSRC-TR-94-0543) Quarterly sampling of the wet- 
lands along the old F Area effluent ditch: August 1994. 
Cummins, C.L.; Dixon, K.L. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1994. 78p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE95017469. Source: OSTI; NTIS; INIS; GPO Dep. 
In August 1994, well point water and near-surface water samples 
were collected to characterize tritium and volatile organic com- 
pounds (VOC) in the wetlands along the old F-Area effluent ditch 
south of 643-E (old burial ground). The August sampling event was 
the third in a series of eight events. Groundwater flow paths sug- 
gest that compounds detected in water table wells around 643-E 
migrate towards the old F-Area effluent ditch and Fourmile Branch. 
Recent analytical results from well point and near-surface water 
sampling in the wetlands that comprise the old F-Area effluent 
ditch have shown that tritium and small quantities of VOCs are out- 
cropping in the area. For this study, seven locations along the old 
F-Area effluent ditch were selected to be sampled. Well point sam- 
ples were collected from all seven locations and near-surface water 
samples were collected at four locations. A secondary objective of 
this project was to compare VOC concentrations between the well 
points installed to depths of 6 to 8 ft and the near-surface water 
sampling buckets installed to depths of 1 to 2 ft. Based on differ- 
ences in tritium concentrations at each location, it was determined 
that the sampling devices intercepted different groundwater flow 
paths. This negated direct comparison of analytical results between 
devices. However, when VOC concentrations measured at each 
well point and bucket location were normalized, based on the per- 
cent differences observed in tritium concentrations at that location, 
the resulting well point and bucket VOC concentrations were com- 
parable in most cases. These results are consistent with the 
results from the three previous sampling events, and suggest that 
volatilization losses of VOCs from the buckets may be negligible. 
Since the results from the two sampling methodologies are not di- 
rectly comparable, further sampling of the buckets is not planned. 
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Refer also to citation(s) 25244, 25245, 25256, 25278, 25279, 
25284, 25287, 25292, 25293, 25301, 25312, 25371, 25373, 25381, 
25383, 25389, 25395, 25419, 25421, 25424, 25425, 25436, 25445, 
25447, 25454, 25463, 25466, 25499, 25591, 25592, 25593, 25619, 
25911, 26057, 26153, 26154, 26177, 26185, 26186, 26213, 26852, 
26853, 26855, 27254, 27257, 27388, 27389, 27390, 27509, 27513, 
27514, 27516, 27517, 27520, 27551, 27560, 27562, 27722, 27725, 
28561, 28565 


25510 (ANL/EA/CP-86614) Applying RESRAD-CHEM for 
chemical risk assessment. Cheng, J.J. (Argonne National Lab., 
IL (United States). Environmental Assessment Div.); Yu, C. Ar- 
gonne National Lab., IL (United States). [1995]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9506222-2: MACPAC 95: Mid-America Chinese 
Professional annual convention, Itasca, IL (United States), 23-25 
Jun 1995). Order Number DE95013740. Source: OSTI; NTIS; 
INIS; GPO Dep. 

RESRAD-CHEM is a multiple pathway analysis computer code 
to evaluate chemically contaminated sites; it was developed at Ar- 
gonne National Laboratory for the US Department of Energy. The 
code is designed to predict human health risks from exposure to 
hazardous chemicals and to derive cleanup criteria for chemically 
contaminated soils. It consists of environmental fate and transport 
models and is capable of predicting chemical concentrations over 
time in different environmental media. The methodology used in 
RESRAD-CHEM for exposure assessment and risk characteriza- 
tion follows the US Environmental Protection Agency’s guidance on 
Human Health Evaluation for Superfund. A user-friendly interface is 
incorporated for entering data, operating the code, and displaying 
results. RESRAD-CHEM is easy to use and is a powerful tool to 
assess chemical risk from environmental exposure. 


25511 (ANUEAD/TM-29-Draft-Vol.2) Analysis of accident 
sequences and source terms at waste treatment and storage 
facilities for waste generated by USDOE Waste Management 
Operations: Volume 2, Appendixes A and B. Mueller, C. 


82 ERA Vol. 20, No. 11 


(Argonne National Lab., IL (United States)); Nabelssi, B.; Roglans- 
Ribas, J.; Folga, S.; Policastro, A.; Freeman, W.; Jackson, R.; 
Turner, S.; Mishima, J. Argonne National Lab., IL (United States). 
Apr 1995. 165p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95017803. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume comprises two appendixes: Chemical source terms 
for low-level mixed waste accidents, and radionuclide releases 
from facility accidents (HLW, LLW, LLMW(alpha and nonalpha)). 


25512 (ANL/ER/CP-84542) Argonne’s Expedited Site Char- 
acterization: An integrated approach to cost- and 
time-effective remedial investigation. Burton, J.C.; Walker, J.L.; 
Aggarwal, P.K.; Meyer, W.T. Argonne National Lab., IL (United 
States). [1995]. 27p. Sponsored by USDOE, Washington, DC 
(United States);Department of Agriculture, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. (CONF-950646—26: Air 
and Waste Management Association meeting, San Antonio, TX 
(United States), 18-23 Jun 1995). Order Number DE95013717. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has developed a methodology for 
remedial site investigation that has proven to be both technically 
superior to and more cost- and time-effective than traditional meth- 
ods. This methodology is referred to as the Argonne Expedited 
Site Characterization (ESC). Quality is the driving force within the 
process. The Argonne ESC process is abbreviated only in time 
and cost and never in terms of quality. More usable data are pro- 
duced with the Argonne ESC process than with traditional site 
characterization methods that are based on statistical-grid sampling 
and multiple monitoring wells. This paper given an overview of the 
Argonne ESC process and compares it with traditional methods for 
site characterization. Two examples of implementation of the Ar- 
gonne ESC process are discussed to illustrate the effectiveness of 
the process in CERCLA (Comprehensive Environmental Response, 
Compensation, and Liability Act) and RCRA (Resource Conserva- 
tion and Recovery Act) programs. 


25513 (ANL/ER-DIS/TM—2) User’s manual for the data anal- 
ysis system for monitoring the fuel oii spill at the Sandia 
National Laboratories installation in Livermore, California. Wid- 
ing, M.A.; Leser, C.C. Argonne National Lab., IL (United States). 
Apr 1995. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95017217. Source: OSTI; NTIS; GPO Dep. 

This report describes the use of the data analysis software de- 
veloped by Argonne National laboratory (ANL) and installed at the 
fuel oil spill site at Sandia National Laboratories. This software pro- 
vides various programs for anlayzing the data from physical and 
chemical sensors. This manual provides basic information on the 
design and use of these user interfaces. Analysts use these inter- 
faces to evaluate the site data. Four software programs included in 
the data analysis software suite provide the following capabilities; 
physical data analysis, chemical data entry, chemical data analy- 
sis, and data management. 


25514 (ANL/ESD/TM-81) FeasibilityAreatability studies for 
removal of heavy metals from training range soils at the 
Grafenwoehr Training Area, Germany. Peters, R.W. Argonne Na- 
tional Lab., IL (United States). May 1995. 180p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95016471. Source: OSTI; NTIS; GPO 
Dep. 

A feasibility/treatability study was performed to investigate the 
leaching potential of heavy metals (particularly lead) from soils at 
the Grafenw6hr Training Area (GTA) in Germany. The study in- 
cluded an evaluation of the effectiveness of chelant extraction to 
remediate the heavy-metal-contarninated soils. Batch shaker tests 
indicated that ethylenediaminetetraacetic acid (EDTA) (0.01M) was 
more effective than citric acid (0.01M) at removing cadmium, cop- 
per, lead, and zinc. EDTA and citric acid were equally effective in 
mobilizing chromium and barium from the soil. The batch shaker 
technique with chelant extraction offers promise as a remediation 
technique for heavy-metal-contaninated soil at the GTA. Columnar 
flooding tests conducted as part of the study revealed that deion- 
ized water was the least effective leaching solution for mobilization 
of the heavy metals; the maximum solubilization obtained was 





3.72% for cadmium. EDTA (0.05M) achieved the greatest removal 
of lead (average removal of 17.6%). The difficulty of extraction us- 
ing deionized water indicates that all of the heavy metals are very 
tightly bound to the soil; therefore, they are very stable in the GTA 
soils and do not pose a serious threat to the groundwater system. 
Columnar flooding probably does not represent a viable remedia- 
tion technique for in-situ cleanup of heavy-metal-contaminated soils 
at the GTA. 


25515 (ANL/ES/VU—86999) Multidisciplinary approach to 
environmental restoration. Wilkey, P. Argonne National Lab., IL 
(United States). 1995. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9506231—3-VUGRAPHS: 1995 Energy Systems Division meeting, 
Argonne, IL (United States), 6-7 Jun 1995). Order Number 
DE95015699. Source: OSTI; NTIS; GPO Dep. 

This document is a copy of overheads from a talk on multidisci- 
plinary approach to environmental restoration. Short examples are 
from Aberdeen Proving Ground and Rocky Mountain Arsenal. 


25516 (BCLDP—063095) Site environmental report for Cal 
endar Year 1994 on radiological and nonradiological 
parameters. Battelle Columbus Labs., OH (United States). Decom- 
missioning Project. 30 Jun 1995. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-92. 
Order Number DE95017200. Source: OSTI; NTIS; INIS; GPO Dep. 

Battelle Memorial Institute’s nuclear research facilities are cur- 
rently being maintained in a surveillance and maintenance (S&M) 
mode with continual decontamination and decommissioning (D&D) 
activities being conducted under Department of Energy (DOE) 
Contract W-7405-ENG-92. These activities are referred to under 
the Contract as the Battelle Columbus Laboratories Decommission- 
ing Project (BCLDP). Operations referenced in this report are 
performed in support of S&M and D&D activities. Battelle’s King 
Avenue facility is not considered in this report to the extent that the 
West Jefferson facility is. The source term at the King Avenue site 
is a small fraction of the source term at the West Jefferson site. Off 
site levels of radionuclides that could be attributed to the west Jef- 
ferson and King Avenue nuclear operations wereindistinguishable 
from background levels at specific locations where air, water, and 
direct radiation measurements were performed. Environmental 
monitoring continued to demonstrate compliance by Battelle with 
federal, state and local regulations. Routine, nonradiological activi- 
ties performed include monitoring liquid effluents and monitoring 
the ground water system for the West Jefferson North site. Sam- 
ples of various environmental media including air, water, grass, 
fish, field and garden crops, sediment and soil were collected from 
the region surrounding the two sites and analyzed. 


25517 (BNL-61887) Development of a safety assessment 
approach for decontamination and decommissioning opera- 
tions at nuclear facilities. Worthington, P.R. (USDOE, 
Washington, DC (United States)); Cowgill, M.G. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-941148-7: ANS meeting on environmental 
aspects of decommissioning, decontamination, and/or environmen- 
tal restoration at nuclear and mixed waste facilities, Washington, 
DC (United States), 13-17 Nov 1994). Order Number DE95013658. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is responsible for nearly 
1000 nuclear facilities which will eventually be decommissioned. |n 
order to ensure that the health and safety of the workers, other 
personnel on site and the public in general is maintained during 
decontamination and decommissioning (D&D) operations, a 
methodology specifically for use in evaluating the nuclear safety of 
the associated activities is being developed within the Department. 
This methodology represents not so much a departure from that 
currently fish in the DOE when conducting safety assessments of 
operations at nuclear facilities but, rather, a formalization of those 
methods specifically adapted to the D&D activities. As such, it is 
intended to provide the safety assessment personnel with a frame- 
work on which they can base their technical judgement, to assure 
a consistent approach to safety assessment of D&D operations 
and to facilitate the systematic collection of data from facilities in 
the post-operational part of the life cycle. 
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25518 (BNL-62011) Risk-based priority scoring for 
Brookhaven National Laboratory environmental restoration 
programs. Morris, S.C.; Meinhold, A.F. Brookhaven National Lab.., 
Upton, NY (United States). May 1995. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95016029. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the process of estimating the risk associ- 
ated with environmental restoration programs under the 
Brookhaven National Laboratory Office of Environmental Restora- 
tion. The process was part of an effort across all Department of 
Energy facilities to provide a consistent framework to communicate 
risk information about the facilities to senior managers in the DOE 
Office of Environmental Management to foster understanding of 
risk activities across programs. the risk evaluation was a qualitative 
exercise. Categories considered included: Public health and safety; 
site personnel safety and health; compliance; mission impact; cost- 
effective risk management; environmental protection; inherent 
worker risk; environmental effects of clean-up; and social, cultural, 
political, and economic impacts. 


25519 (CONF-9406226-, pp. 40) Prioritization of environ- 
mental cleanup problems at Hanford. Fassbender, L.L. (Pacific 
Northwest Lab., Richland, WA (United States)). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Gokien, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

New technologies and scientific research are needed to clean up 
the Hanford Site. However, there is insufficient funding to develop 
every technology that is identified or to undertake every scientific 
research project that is proposed. Thus, the Department of Energy 
(DOE) must focus its resources on science and technology (S&T) 
that will have the most significant impacts on the overall cleanup 
effort. Hanford has recognized the importance of identifying and 
prioritizing its most critical problems and the most promising solu- 
tions to them. Hanford cleanup will require numerous decisions 
about technology development and implementation, which will be 
complicated because there are substantial uncertainties about the 
risks and the costs of new technologies. Further, the choice of a 
specific technology for a specific application must be evaluated 
with respect to multiple (and often conflicting) objectives (e.g., risk 
reduction, increasing effectiveness, cost reduction, increasing pub- 
lic acceptability, regulatory compliance). This paper provides an 
overview of the decision analysis methodology that was used to 
prioritize S&T needs for Hanford cleanup. 


25520 (CONF-9406226-—, pp. 95-104) The strategic planning 
initiative for accelerated cleanup of Rocky Flats. Lee, E. 
(EG&G Rocky Flats, Inc., Golden, CO (United States)); Timm, C.,; 
Corrigan, W. Pacific Northwest Lab., Richland, WA (United States). 
[1994]. From DOE integrated workshop from strategic planning to 
baseline and other objectives; Golden, CO (United States); 1-2 Jun 
1994. In [Modular risk analysis for assessing multiple waste sites]: 
Proceedings. 495p. Order Number DE95005084. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The difficulties associated with the congressional funding cycles, 
regulatory redirection, remediation schedule deadlines, and the 
lack of a mixed waste (MW) repository have adversely impacted 
the environmental restoration (ER) program across the entire U.S. 
Department of Energy (DOE) complex including Rocky Flats Plant 
(RFP). In an effort to counteract and reduce the impacts of these 
difficulties, RFP management saw the need for developing a re- 
vised ER Program. The objective of the revised ER approach is to 
identify an initiative that would accelerate the cleanup process and 
reduce costs without compromising either protection of human 
health or the environment. A special analysis with that assigned 
objective was initiated in June 1993 using a team that included 
DOE Headquarters and Rocky Flats Field Office (RFFO), EG&G 
personnel, and experts from nationally recognized ER firms. The 
analysis relied on recent regulatory and process innovations such 
as DOE's Streamlined Approach for Environmental Restoration 
(SAFER) and EPA’s Superfund Accelerated Cleanup Model 
(SACM) and Corrective Action Management Units (CAMU). The 
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analysis also incorporated other ongoing improvements efforts initi- 
ated by RFP, such as the Quality Action Team and the Integrated 
Planning Process. 


25521 (CONF-9406226-, pp. 105-123) Environmental 
restoration baselining as a means of successful performance. 
Fourr, B.R. (Westinghouse Idaho Nuclear Co., Germantown, MD 
(United States)); Pilo, M.A.; Hastings, K.R. Pacific Northwest Lab., 
Richland, WA (United States). [1994]. From DOE integrated work- 
shop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) Environmental 
Restoration (ER) Program is a success story for the U.S. Depart- 
ment of Energy Environmental Management Program (DOE-EM) 
with 9 Records of Decision (ROD’s) signed, 5 CERCLA Interim Ac- 
tions complete or in progress, 8 Expedited Removal Actions either 
planned, complete or in progress, and cleanup activity underway at 
over 60 percent of the 88 operable units. More than 50% of 
Idaho's budget for Fiscal Year (FY94) is targeted for cleanup activi- 
ties, and starting in FY95, more than twice as much will be spent 
on cleanup as assessment. The INEL ER Program can serve as a 
model for other EM programs striving to meet the goals of the EM 
Strategic Plan. An important factor in the INEL success story is the 
work planning which takes place each year to integrate the DOE- 
EM budget process, the legal requirements of the Federal Facilities 
Agreement and Consent Order (FFA/CO), and the interests of 
stakeholders. This integration is no small task given that Activity 
Data Sheets (ADS), which are DOE-EM’s primary budget docu- 
ment are prepared and submitted to DOE Headquarters (DOE-HQ) 
about 18 months prior to the start of the budget year. The ADS 
form the basis of budget negotiations between DOE-EM, the Office 
of Management and Budget (OMB) and Congress. Actual funding 
is not known until the start of the fiscal year. 


25522 (CONF-9406226-, pp. 147) Planning integration at 
the Idaho National Engineering Laboratory. DeHaan, W. (EG&G 
Idaho, Inc., Idaho Falls, ID (United States)); Mullen, C.; Nielsen, R. 
Pacific Northwest Lab., Richland, WA (United States). [1994]. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 4925p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Idaho National Engineering Laboratory (INEL) has reorganized in 
response to changes made when the Federal Facilities Agreement 
and Consent Order was negotiated with the State of Idaho. Several 
changes have been made in the management of environmental 
restoration contractors in order to integrate planning efforts and to 
integrate specific cooperative activities. Some of these changes are 
described in this presentation. 


25523 
ment, economic risk, and schedule risk: An integrated 
approach. Tonkinson, J.A. (S.M. Stoller Corp., Boulder, CO 
(United States)). Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The economic and schedule risks of Environmental Restoration 
(ER) projects are commonly analyzed toward the end of the base- 
line development process. Risk analysis is usually performed as 
the final element of the scheduling or estimating processes for the 
purpose of establishing cost and schedule contingency. However, 
there is an opportunity for earlier assessment of risks, during de- 
velopment of the technical scope and Work Breakdown Structure 
(WBS). Integrating the processes of risk management and baselin- 
ing provides for early incorporation of feedback regarding schedule 
and cost risk into the proposed scope of work. Much of the infor- 
mation necessary to perform risk analysis becomes available 
during development of the technical baseline, as the scope of work 
and WBS are being defined. The analysis of risk can actually be 
initiated early on during development of the technical baseline and 


(CONF-9406226-, pp. 163-168) Baseline develop- 
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continue throughout development of the complete project baseline. 
Indeed, best business practices suggest that information crucial to 
the success of a project be analyzed and incorporated into project 
planning as soon as it is available and usable. 


25524 (CONF-9406226-, pp. 172-197) Working draft: Pro- 
posed process plan for future use options at the Savannah 
River Site. Jernigan, G.F.; Meadors, R.E. Pacific Northwest Lab., 
Richland, WA (United States). [1994]. From DOE integrated work- 
shop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The need for land use planning is common to many Department 
of Energy (DOE) planning and decision-making activities. The is- 
sue of long-term future use of DOE lands and facilities is important 
for different DOE sites and organizations for different reasons. For 
example, the Office of Environmental Management requires future 
use decisions to better determine risk levels at contaminated waste 
sites and to establish remediation goals. On the other hand, the 
Office of Field Management uses these decisions for site develop- 
ment planning activities. A common thread among all organizations 
is that long-term future use goals are needed to accomplish objec- 
tives in the near future. 


25525 (CONF-9406226—, pp. 198) Demonstration tools for 
the facilityland use planning process at Rocky Flats. Ryan, 
K.B. (EG&G Rocky Flats Inc., Golden, CO (United States)). Pacific 
Northwest Lab., Richland, WA (United States). [1994]. From DOE 
integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings. 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The new mission for the Rocky Flats Site states, “Manage waste 
and materials, clean up and convert the Rocky Flats Site to benefi- 
cial use in a manner that is safe, environmentally and socially 
responsible, physical secure, and cost-effective.”. In addition, com- 
munity recognition and support is encouraged and expected. To 
accomplish this ambitious mission of converting to another use and 
incorporating stakeholder input, many tools must be developed. 
These tools must be clearly understandable and readily available, 
with the hope and pian that similar outcomes will be much more 
apparent if the same or similar tools are applied by all decision 
markers, both internal and external. Since the task is monumental 
and extremely complex, establishing and understanding these 
available tools early in the planning process is important. All deci- 
sion makers must be identified and the availability of the tools 
should be shared to eliminate redundancy and expedite the plan- 
ning process. Most documents utilized for decision making are very 
technical in nature. Since numerous and varied stakeholders will 
be involved, these documents must be socialized or “detechnical- 
ized.” This paper discusses developing internal and universally 
acceptable demonstration tools for explaining how facilities and 
land will be analyzed for constraints and opportunities during the 
planning process. 


25526 (CONF-9406226-, pp. 315) The Los Alamos installa- 
tion Work Plan (IWP): A dynamic, integrated, decision-tocused 
approach to environmental restoration. Kelly, E. (Los Alamos 
National Lab., NM (United States)); Michael, D. Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos Installation Work Pian (IWP) describes how the 
DOE and the University of California will conduct the departments 
of ER Program at LANL in compliance with RCRA and CERCLA. 
The IWP is updated annually and prepared in accordance with the 
Hazardous and Solid Waste Amendments (HSWA) Module of DOE/ 
UC/s RCRA Permit. The technical approach that is used to carry 
out each step of the RCRA Corrective Action program (RFI, CMS, 
CMI) at LANL is described in detail in the IWP along with generic 
information that pertains to the entire site. At the core of the techni- 
cal approach is a well defined decision framework which translates 





the regulatory requirements into an operational, sequential, set of 
decisions leading to problem resolution. The Data Quality Objec- 
tives (DQO) process is the tool used to elicit data requirements for 
each phase of study which are documented in OU specific Work 
Plans. Statistical sampling, analysis and QA plans based on the 
DQOs are developed whenever appropriate. Data Quality Assess- 
ment is used to evaluate data sufficiency for decision making. Key 
technical assumptions upon which the LANL and SNL approaches 
are based were negotiated by LANL, DOE, EPA and the State. 
These negotiations set the stage for an efficient, streamlined 
approach. The key components of LANLs integrated technical ap- 
proach documented in the IWP and the advantages and realities 
associated with developing an IWP will be discussed. 


25527 (CONF-9406226-, pp. 330-350) A risk assessment 
software tool for evaluating potential risks to human health 
and the environment. Drendel, G. (ICF/Kaiser, Lakewood, CO 
(United States)); Jones, M.; Shain, D.; Allen, B.; Gentry, R.; Shipp, 
A.; Van Landingham, C. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Ecology and National Environmental Policy Act Division 
(END), is providing a sitewide evaluation of alternative strategies 
for the final disposition of the Rocky Flats Plant material inventory. 
This analysis is known as the Systems Engineering Analysis (SEA) 
for the Rocky Flats Plant. The primary intent of the SEA is to sup- 
port the Rocky Flats Plant decision-making. As part of the SEA 
project, a risk assessment software tool has been developed which 
will assist in the analysis by providing an evaluation of potential 
risks to human health and the environment for the purpose of aug- 
menting future decisions at the site. 


25528 (CONF-9406226-, pp. 365) Use of focus groups in 


explaining environmental risks. Wong, J.W. (EG & G Rocky 


Flats, Inc., Golden, CO (United States)). Pacific Northwest Lab.., 
Richland, WA (United States). [1994]. From DOE integrated work- 
shop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Risk assessors need to remember their job is to determine risks 
which are then balanced against the cost of remediation. Since the 
ultimate customer is the public, they must be an integral part of 
both key risk assessment as well as remediation decisions. Focus 
groups offer a cost effective means to “get a feel” for what publics 
want and don’t want. This paper is a kit for using focus groups to 
test and translate into common language, the risk assessor's ideas 
and methods. Explaining Monte Carlo methods for a simple aspect 
of ecological risk assessment is included as an example along with 
practical tips and a list of what the public equates to risk as they 
perceive it. 


255298 (CONF-9406226-, pp. 366) Risk evaluation of reme- 
dial alternatives for the Hanford Site. Clark, S.W. (Westinghouse 
Hanford Co., Richland, WA (United States)); Lane, N.K.; Swenson, 
L. Pacific Northwest Lab., Richland, WA (United States). [1994]. 
From DOE integrated workshop from strategic planning to baseline 
and other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 4925p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Risk assessment is one of the many tools used to evaluate and 
select remedial alternatives and evaluate the risk associated with 
selected remedial alternatives during and after implementation. The 
risk evaluation of remedial alternatives (RERA) is performed to en- 
sure selected alternatives are protective of human health and the 
environment. Final remedy selection is promulgated in a record of 
decision (ROD) and risks of the selected alternatives are docu- 
mented. Included in the ROD documentation are the risk-related 
analyses for long-term effectiveness, short-term effectiveness, and 
overall protection of human health and the environment including 
how a remedy will eliminate, reduce or control risks and whether 
exposure will be reduced to acceptable levels. A major goal of 
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RERA in the process leading to a ROD is to provide decision- 
makers with specific risk information that may be needed to 
choose among alternatives. For the Hanford Site, there are many 
considerations that must be addressed from a risk perspective. 
These include the large size of the Hanford Site, the presence of 
both chemical and radionuclide contamination, one likelihood of 
many analogues sites, public and worker health and safety, and 
stakeholder concern with ecological impacts from site contamina- 
tion and remedial actions. A RERA methodology has been 
promulgated to (1) identify the points in the process leading to a 
ROD where risk assessment input is either required or desirable 
and (2) provide guidance on how to evaluate risks associated with 
remedial alternatives under consideration. The methodology and 
evaluations parallel EPA guidance requiring consideration of short- 
term impacts and the overall protectiveness of remedial actions for 
evaluating potential human health and ecological risks during 
selection of remedial alternatives, implementation of remedial mea- 
sures, and following completion of remedial action. 


25530 (CONF-9406226-, pp. 401-419) A cost-benefit ap- 
proach using focus groups to capture and incorporate the 
public’s willingness to pay for the Rocky Flats Cleanup. Wong, 
J.W. (EG & G Rocky Flats, Inc., Golden, CO (United States)). Pa- 
cific Northwest Lab., Richland, WA (United States). [1994]. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The policy questions revolving around what to do with Rocky 
Flats are unprecedented and enormous in their implications. 
Although the nuclear material currently stored there poses no im- 
mediate threat to the public, its treatment, removal or disposal 
could create lethal hazards. There are 8,000 gallons of liquid pluto- 
nium solution, for example, which “could reach critical mass and 
explode if a leak was severe”. Additionally, there are both chemical 
and radioactive residues in seven miles of underground process 
pipes which are slated for clean up. When the public becomes 
aware of these issues, their response is alarm and their first reac- 
tion is probably: “They've got to clean up or remove this material 
at any cost!”. 


25531 (CONF-9406226-, pp. 455) Potential primary contam- 
inants at the various operable units of the Rocky Flats Plant. 
Woods, L.E. (EG & G Rocky Flats, Inc., Golden, CO (United 
States)); Blaha, F. Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Although detailed information about contaminants at the Rocky 
Flats Plant (RFP) has been compiled, no clear description of the 
nature and location of the largest spills and most critical contami- 
nant releases has been prepared. To provide this description, 
historical use and release information was assessed. Sites with 
small amounts or low concentrations of contaminants or with 
unsubstantiated reports of contamination remained. The fifteen con- 
taminants can be grouped into five categories: (1) solvents (carbon 
tetrachloride, tetrachloroethylene, trichloroethylene, trichloroethane, 
methylene chloride and acetone); (2) actinides (plutonium, ameri- 
cium, uranium and tritium); (3) oils (hydraulic and lathe oils, and 
number 6 fuel oil); (4) metals (chromium and lithium); and (5) 
nitrates. The most important potential primary contaminant is a car- 
bon tetrachloride because very large quantities were used as RFP. 
There are also significant quantities of chlorinated solvents and ni- 
trates, both of which were heavily used. Actinides are present in 
substantial concentrations in only a few locations. Operable Unit 
(OU) 16 had no potential primary contaminants and OUs 3, 5, 11 
and 15 each had only one. The resultant shortened and simplified 
list allows the most important contaminants and the most probable 
media to receive first priority, thereby affording a more rational ap- 
proach to treatment evaluation and selection. 
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25532 (CONF-9408112-3) ER-Worker: A computer code to 
predict remediation worker exposure and safety hazards. Blay- 
lock, B.P. (Technical Research Publications, Inc., Paris, TN (United 
States)); Campbell, A.C.; Hutchison, J.F.; Simek, M.A.P.; Suther- 
land, J.F.; Legg, J.L. Oak Ridge National Lab., TN (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 10. Oak Ridge 
model conference on waste management and environment restora- 
tion; Oak Ridge, TN (United States); 23-25 Aug 1994. Order 
Number DE95016360. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy (DOE) has generated and 
disposed of large quantities of waste as a result of 50 years of nu- 
clear weapons production. This waste has been disposed of in 
waste sites such as burial grounds, waste pits, holding ponds, and 
landfills. Many of these waste sites have begun to release contami- 
nation offsite and potentially pose risks to humans living or working 
in the vicinity of these sites. By 2019, DOE must meet its goals to 
achieve timely compliance with all applicable environmental 
requirements, clean up the 1989 inventory of hazardous and ra- 
dioactive wastes at inactive sites and facilities, and safely and 
efficiently treat, store, and dispose of the waste generated by re- 
mediation and operating facilities. Remediation of DOE’s 13,000 
facilities, and management of the current and future waste 
streams, will require the effort of thousands of workers. Workers, 
as defined here, are persons who directly participate in the cleanup 
or remediation of DOE sites. Remediation activities include the use 
of remediation technologies such as bioremediation, surface water 
controls, and contaminated soil excavation. This document de- 
scribes a worker health risk evaluation methodology and computer 
code designed to predict risks associated with Environmental 
Restoration (ER) activities that are yet to be undertaken. The com- 
puter code, designated ER-WORKER, can be used to estimate 
worker risks across the DOE complex on a _ site-specific, 
installation-wide, or programmatic level. This approach generally 
follows the guidance suggested in the Risk Assessment Guidance 
for Superfund (RAGS) (EPA 1989a). Key principles from other im- 
portant Environmental Protection Agency (EPA) and DOE guidance 
documents are incorporated into the methodology. 


25533 (CONF-9509100-13) ENDF/B-VI chlorine evaluation 
is deficient. Wright, R.Q. (Oak Ridge National Lab., TN (United 
States). Computational Physics and Engineering Div.); Jordan, 
W.C. Oak Ridge National Lab., TN (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 5. international conference on 
nuclear criticality safety; Albuquerque, NM (United States); 17-22 
Sep 1995. Order Number DE95017457. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The criticality safety evaluations for the Fuel Cycle Facility Elec- 
trorefiner at Argonne-West were reviewed at Oak Ridge National 
Laboratory (ORNL) to help provide insight into problems that may 
be caused by inadequate cross-section data. The adequacy of 
ENDF’/B chlorine was questioned because the evaluation was done 
in 1967 and is a nonresonance material even though chlorine has 
resonance structure. There are no validation experiments which 
are similar to the system being analyzed. The analysis strongly 
suggests that the ENDF/B-VI data for natural chlorine, MAT 1700, 
are not adequate for all criticality safety applications and must be 
considered to be deficient for this reason. This conclusion was 
reached by comparing several different XSDRNPM calculations us- 
ing the ENDF/B chlorine evaluation with the same calculation using 
the JENDL-3.2 chlorine evaluation. All the other cross sections in 
these calculations are taken from ENDF/B-VI; only the chlorine 
cross sections were changed. 


25534 (DOE/AL/62350-21F-Rev.1-Attach.3-App.B) Remedial 
Action Plan and Site Design for Stabilization of the Inactive 
Uranium Mill Tailings Sites at Slick Rock, Colorado: Appendix 
B to Attachment 3, Lithologic logs and monitor well construc- 
tion information. Final report. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Sep 1995. 200p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE96000226. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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This volume contains lithology logs and monitor well construction 
information for: NC processing site; UC processing site; and Burro 
Canyon disposal site. This information pertains to the ground water 
hydrology investigations which is attachment 3 of this series of re- 
ports. 


25535 (DOE/AL/62350-T7) Remedial action plan and site 
conceptual design for stabilization of the inactive uranium mill 
tailings sites at Rifle, Colorado. Appendix D, Final report. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States); 
Colorado State Dept. of Public Health, Denver, CO (United States). 
Feb 1992. 595p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350 ; FC04-82AL16257. Or- 
der Number DE95015507. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix assesses the present conditions and data gath- 
ered about the two designated inactive uranium mill tailings sites 
near Rifle, Colorado, and the proposed disposal site six miles north 
of Rifle in the area of Estes Gulch. It consolidates available engi- 
neering, radiological, geotechnical, hydrological, meteorological, 
and other information pertinent to the design of the Remedial Ac- 
tion Plan (RAP). The data characterize conditions at the mill, 
tailings, and disposal site so that the Remedial Action Contractor 
(RAC) may complete final designs for the remedial actions. 


25536 (DOE/HWP-171) Technology application analyses at 
five Department of Energy Sites. Oak Ridge National Lab., TN 
(United States). HAZWRAP Support Contractor Office. May 1995. 
82p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE95016376. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hazardous Waste Remedial Actions Program (HAZWRAP), 
a division of Lockheed Martin Energy Systems, Inc., managing 
contractor for the Department of Energy (DOE) facilities in Oak 
Ridge, Tennessee, was tasked by the United States Air Force 
(USAF) through an Interagency Agreement between DOE and the 
USAF, to provide five Technology Application Analysis Reports to 
the USAF. These reports were to provide information about DOE 
sites that have volatile organic compounds contaminating soil or 
ground water and how the sites have been remediated. The sites 
were using either a pump-and-treat technology or an alternative to 
pump-and-treat. The USAF was looking at the DOE sites for 
lessons learned that could be applied to Department of Defense 
(DoD) problems in an effort to communicate throughout the govern- 
ment system. The five reports were part of a larger project 
undertaken by the USAF to look at over 30 sites. Many of the sites 
were DoD sites, but some were in the private sector. The five DOE 
projects selected to be reviewed came from three sites: the Savan- 
nah River Site (SRS), the Kansas City Site, and Lawrence 
Livermore National Laboratory (LLNL). SRS and LLNL provided 
two projects each. Both provided a standard pump-and-treat appli- 
cation as well as an innovative technology that is an alternative to 
pump-and-treat. The five reports on these sites have previously 
been published separately. This volume combines them to give the 
reader an overview of the whole project. 


25537 (DOE/OR-01-1179-D2) Phase | remedial investiga- 
tion report of Waste Area Grouping 2 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. Miller, D.E. (ed.). Oak Ridge 
National Lab., TN (United States). Jul 1995. 141p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95016109. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents the activities and findings of the first phase 
of a three-phase remedial investigation (Rl) of Waste Area Group- 
ing (WAG) 2 at Oak Ridge National Laboratory (ORNL) in Oak 
Ridge, Tennessee, and updates the scope and strategy for WAG-2- 
related efforts. WAG 2 contains White Oak Creek (WOC) and its 
tributaries downstream of the ORNL main plant area, White Oak 
Lake, White Oak Creek Embayment on the Clinch River, and the 
associated floodplain and subsurface environment. Water, sedi- 
ment, soil, and biota in WAG 2 are contaminated and continue to 
receive contaminants from upgradient WAGs. This report includes 
field activities completed through October 1992. The remediation of 
WAG 2 is scheduled to follow the cessation of contaminant input 
from hydrologically upgradient WAGs. While upgradient areas are 
being remediated, the strategy for WAG 2 is to conduct a long-term 





monitoring and investigation program that takes full advantage of 
WAG 2's role as an integrator of contaminant fluxes from other 
ORNL WAGs and focuses on four key goals: (1) Implement, in 
concert with other programs, long-term, multimedia environmental 
monitoring and tracking of contaminants leaving other WAGs, 
entering WAG 2, and being transported off-site. (2) Provide a con- 
ceptual framework to integrate and develop information at the 
watershed-level for pathways and processes that are key to con- 
taminant movement, and so support remedial efforts at ORNL. (3) 
Provide periodic updates of estimates of potential risk (both human 
health and ecological) associated with contaminants accumulating 
in and moving through WAG 2 to off-site areas. (4) Support the 
ORNL Environmental Restoration Program efforts to prioritize, re- 
mediate, and verify remedial effectiveness for contaminated sites at 
ORNL, through long-term monitoring and continually updated risk 
assessments. 


25538 (DOE/OR/21548-567) Work plan for the remedial in- 


vestigation/teasibility study for the groundwater operable units 
at the Chemical Plant Area and the Ordnance Works Area, 
Weldon Spring, Missouri. Argonne National Lab., IL (United 
States); USDOE Weldon Spring Site Remedial Action Project, MO 
(United States). Aug 1995. 149p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-860R21548 ; 
OSTI; 


W-31109-ENG-38. Order Number DE95017588. Source: 
NTIS; INIS; GPO Dep. 

US Department of Energy (DOE) and the US Army Corps of En- 
gineers (CE) are conducting cleanup activities at two properties, 
the chemical plant area and the ordnance works area, located 
adjacent to one another in St. Charles County, Missouri. In accor- 
dance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended, DOE and 
CE are evaluating conditions and potential responses at the chemi- 
cal plant area and at the ordnance works area, respectively, to 
address groundwater and surface water contamination. This work 
plan provides a comprehensive evaluation of areas that are rele- 
vant to the (GWOUs) of both the chemical plant and the ordnance 
works area. Following areas or media are addressed in this work 
plan: groundwater beneath the chemical plant area (including des- 
ignated vicinity properties described in Section 5 of the RI for the 
chemical plant area [DOE 1992d]) and beneath the ordnance 
works area; surface water and sediment at selected springs, in- 
cluding Burgermeister Spring. The organization of this work plan is 
as follows: Chapter 1 discusses the objectives for conducting the 
evaluation, including a summary of relevant site information and 
overall environmental compliance activities to be undertaken; 
Chapter 2 presents a history and a description of the site and ar- 
eas addressed within the GWOUs, along with currently available 
data; Chapter 3 presents a preliminary evaluation of areas included 
in the GWOUs, which is based on information given in Section 2, 
and discusses data requirements; Chapter 4 presents rationale for 
data collection or characterization activities to be carried out in the 
remedial investigation (Rl) phase, along with brief summaries of 
supporting documents ancillary to this work plan; Chapter 5 dis- 
cusses the activities planned for GWOUs under each of the 14 
tasks for an remedial (RI/FS); Chapter 6 presents proposed sched- 
ules for Ri/FS for the GWOUS; and Chapter 7 explains the project 
management structure. 


25539 (DOE/RL-91-45-Rev.3) Hanford Site Risk Assess- 
ment Methodology. Revision 3. Bechtel National, Inc., Richland, 
WA (United States). May 1995. 150p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-93RL12367. 
Order Number DE95017531. Source: OSTI; NTIS; INIS; GPO Dep. 

This methodology has been developed to prepare human health 
and ecological evaluations of risk as part of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) remedial investigations (Rl) and the Resource conser- 
vation and Recovery Act of 1976 (RCRA) facility investigations (Fl) 
performed at the Hanford Site pursuant to the hanford Federal Fa- 
cility Agreement and Consent Order (Ecology et al. 1994), referred 
to as the Tri-Party Agreement. Development of the methodology 
has been undertaken so that Hanford Site risk assessments are 
consistent with current regulations and guidance, while providing 


05 NUCLEAR FUELS 
0540 Health and Safety 


direction on flexible, ambiguous, or undefined aspects of the guid- 
ance. The methodology identifies site-specific risk assessment 
considerations and integrates them with approaches for evaluating 
human and ecological risk that can be factored into the risk as- 
sessment program supporting the Hanford Site cleanup mission. 
Consequently, the methodology will enhance the preparation and 
review of individual risk assessments at the Hanford Site. 


25540 (DOE/RL-94-53) Limited field investigation report 
for the 100-HR-2 Operable Unit. Bechtel National, Inc., Richland, 
WA (United States). Jul 1995. 125p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95017533. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the data collection and analysis activities 
conducted during the 100-HR-2 Operable Unit investigative phase 
and the associated qualitative risk assessment. The 100-HR-2 Op- 
erable Unit contains solid waste burial grounds, an ash pit, burn 
pits, electrical facilities, septic systems, and support facilities. All 
known and suspected areas of contamination were classified as 
solid waste burial grounds or low-priority waste sites based on the 
collective knowledge of the operable unit managers (representa- 
tives from the US Department of Energy, the US Environmental 
Protection Agency, and Washington State Department of Ecology 
during the preparation of the 100-HR-2 Operable Unit Work Plan 
(DOE-RL 1993f). Solid waste burial grounds were judged to pose 
sufficient risk(s), through one or more pathways, to require evalua- 
tion for an interim remedial measure as per the Hanford 
Past-Practice Strategy (DOE-RL 1991) and negotiations with the 
Department of Energy, US Environmental Protection Agency, and 
Washington State Department of Ecology. An interim remedial mea- 
sure is intended to achieve remedies that are likely to lead to a final 
record of decision. Low-priority sites are those judged not to pose 
significant risk to require the streamlined evaluation. There were 
six low-priority waste sites and seven solid waste burial grounds 
identified. The purpose of this report is to: (1) provide a summary 
of site investigative activities; (2) refine the conceptual exposure 
model (as needed); (3) identify chemical- and location-specific cor- 
rective action requirements; and 4) provide a human health and 
ecological QRA associated with solid waste burial grounds. 


25541 (DOE/RL-94-85) Remedial investigation/easibility 
study report for the 300-FF-5 Operable Unit. Bechtel National, 
Inc., Richland, WA (United States). May 1995. 400p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DE95017542. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is the final remedial investigation (Ril)/feasibility study 
(FS) report for the 300-FF-5 Operable Unit. The 300-FF-5 Opera- 
ble Unit addresses the groundwater, contaminated saturated soils, 
river sediments, and river contamination associated with the 300 
Area National Priorities List (NPL) site at the US Department of 
Energy (DOE) Hanford Site, located in Washington State. This RV/ 
FS is being performed to characterize the nature and extent of 
contamination, assess risks to human health and the environment, 
and develop and evaluate alternatives for remediation of contami- 
nation in the 300-FF-5 Operable Unit that has resulted from 300 
Area operations. Remediation goals for this operable unit do not in- 
clude remediation of contaminants migrating into the operable unit 
from sources outside the 300 Area. These efforts are consistent 
with the statutory requirements of the Comprehensive Environmen- 
tal Response, Compensation and Liability Act of 1980 (CERCLA), 
the regulatory requirements of the National Oil and Hazardous 
Substances Contingency Plan (NCP) (40 CFR 300), and the Han- 
ford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) (Ecology et al. 1994), which was negotiated and ap- 
proved by the DOE, the US Environmental Protection Agency 
(EPA), and the Washington State Department of Ecology (Ecology). 
This RVFS will be used by the Tri-Party Agreement signatories to 
make a risk management-based selection of remedies for the con- 
tamination exceeding the remedial action objectives in the 
groundwater aquifer, shoreline saturated sediments, and river 
within the boundaries of the operable unit. 


25542 (DOE/RL-95-02) Treatability test report for the 200- 
UP-1 Operable Unit, Hanford Site. Bechtel National, Inc., 
Richland, WA (United States). Jul 1995. 100p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
93RL12367. Order Number DE95017532. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A pilot-scale groundwater treatability test was performed in the 
200-UP-1 Operable Unit located in the 200 West Area of the Han- 
ford Site. The primary focus of the pilot-scale test was to assess 
the performance, operating parameters, and costs associated with 
the operation of an aboveground ion-exchange treatment system 
designed to remove uranium and technetium-99 from extracted 
200-UP-1 groundwater. Laboratory-scale tests were also performed 
obtain additional contaminant loading data at different flow rates for 
the ion-exchange resin used in the treatment system and to assess 
the performance of other ion-exchange resins. The tests were also 
used to asses resins in removing nitrate contamination from the 
groundwater. The pilot-scale test treated approximately 1 million 
gallons of extracted groundwater. Monitoring of the treatment sys- 
tem indicated that the ion-exchange process achieved a greater 
that 99% efficiency at removing uranium and technetium from the 
extracted groundwater. The ion-exchange process provided to be 
ineffective at removing nitrates (using the resin selected for this 
test) with little or no change in the average nitrate concentrations. 
The laboratory-scale flow-through column test results indicated that 
contact times did not have a major effect on technetium or uranium 
loading rates and capacities within the range tested. This indicates 
that the resin kinetics support the 5.7-minute contact time used in 
the operation of the pilot-scale treatment system. The batch equilib- 
rium tests identified several resins effective at treating for uranium 
and technetium including the resin used in the pilot-scale system. 
None of these resins exhibited a significant capacity for nitrates. 


25543 (DOE/RL-95-28) City of Richland 300 Area industrial 
wastewater permit application. USDOE Richland Operations Of- 
fice, WA (United States). May 1995. 1096p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95015968. Source: OSTI; NTIS; INIS; GPO Dep. 

Battelle-Pacific Northwest Labs and Westinghouse Hanford Co. 
are responsible for operating most of the facilities within the 300 
Area; other contractors are also involved. The document gives 
briefly water/wastewater data: water sources, water usage, water 
discharge/loss, NPDES permit status, plant sewer outlets size and 
flow, etc. The document also includes the following attachments: 
300 Area building list, Oct. 1993-Oct. 1994 300 Area water bal- 
ance, waste shipments for CY 1994, complete chemical listing, 
sanitary sewer sampling results (12/19/94, 1/18/95, 1/15/95), and 
priority pollutant listings. 


25544 (DOE/RL-95-34) 118-B-1 burial ground excavation 
treatability test report. Bechtel National, Inc., Richland, WA 
(United States). Aug 1995. 250p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-S3RL12367. Order 
Number DE95017515. Source: OSTI; NTIS; INIS; GPO Dep. 

This treatability investigation focused on the feasibility of exca- 
vating, analytical screening, and handling waste materials from the 
118-B-1 Burial Ground located in the 100 B/C Area of the Hanford 
Site. The 118-B-1 Burial Ground consists of approximately 24 
trenches on a 7-acre parcel. Solid low-level radioactive wastes and 
other debris and trash associated with reactor operations were dis- 
posed in 28 burial grounds in the 100 Area between 1944 and 
1973. The majority of waste generated from routine reactor opera- 
tions was placed in seven primary burial grounds, including 
118-B-1. The 118-B-1 Burial Ground was selected as the location 
to perform this treatability test based on the availability of historical 
data for this site, and because it was thought to be representative 
of other primary-use burial grounds in the 100 Area. Geophysical 
surveys were conducted over the burial ground to map the concen- 
trations of waste and aid in the selection of test pit excavation 
locations. The test plan developed for this study integrated the 
Streamlined Approach for Environmental Restoration (SAFER), a 
US Department of Energy (DOE) initiative based on both the Data 
Quality Objective (DQO) process and the observational approach. 
This treatability test is the first one at the Hanford Site to use the 
SAFER approach. The purpose of this study was (1) to support de- 
velopment of the Proposed Plan and Record of Decision, which 
would identify the approach to be used for burial ground remedia- 
tion and (2) to provide specific engineering information for receiving 
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waste generated from the 100 Area removal actions. The results of 
the treatability test can be used to determine the feasibility of per- 
forming excavation, analytical screening, and handling of burial 
ground materials from similar burial grounds. 


25545 (DOE/RL-95-52) Nonradioactive air emissions no- 
tice of construction for the stabilization of the 1300-N 
emergency dump basin. Bechtel National, Inc., Richland, WA 
(United States). May 1995. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-93RL12367. Order 
Number DE95017500. Source: OSTI; NTIS; INIS; GPO Dep. 

The 1300-N Emergency Dump Basin (EDB) is a carbon steel 
lined retention basin with a one million gallon capacity (3.7 million 
liters) (Figure 1). It was originally designed to receive primary 
coolant water during an emergency from the 100-N Reactor, al- 
though it was never used for that purpose. However, the EDB was 
later used as a holding basin for water periodically generated dur- 
ing the N Reactor steam generator blowdown operations until 1987 
when N Reactor was shut down. In 1991, approximately 20,000 
gallons (75,750 liters) of water was transferred to the EDB from the 
Lift Station. There is currently 400,000 gallons of water in the basin 
which consists mainly of filtered water which was added to control 
contamination. Wind-blown dust and debris has created a sediment 
layer on the bottom of the basin. This sediment has been classified 
as mixed waste and has a wet, settled volume estimated at 1664 
ft?(47m%). As part of the stabilization process, the majority of the 
remaining EDB water will be pumped to the 109-N sumps for later 
treatment and disposal. Sediment will be removed with the remain- 
ing water using a slurry process (similar to a vacuum process), and 
will be packaged in a moist condition in order to prevent potential 
airborne releases. The liner will then be stabilized and left intact 
until area remediation has begun. Periodic surveillance and mainte- 
nance will be conducted until the site is remediated. 


25546 (DOE/RL-95-56) 100-BC-1 Excavation Demonstra- 
tion Project Plan. Bechtel National, Inc., Richland, WA (United 
States). Jun 1995. 250p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-93RL12367. Order Number 
DE95017543. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) and the Wash- 
ington State Department of Ecology (Ecology) have requested that 
the US Department of Energy (DOE), through the Environmental 
Restoration Contractor (ERC), perform removal actions at waste 
sites within the 100-BC-1 Operable Unit (OU) at the Hanford Site. 
To accelerate removal actions, the EPA (lead regulatory agency), 
Ecology (support regulatory agency), and DOE (responsible 
agency) have chosen an expedited response action (ERA) pathway 
for these removal actions. These removal actions will be nontime 
critical, and will follow the applicable sections of 40 CFR 300 
Subpart E (EPA 1990), and the Comprehensive Environmental Re- 
sponse, Compensation, and Recovery Act of 1980 (CERCLA). The 
Resource Conservation and Recovery Act of 1976 and the Wash- 
ington State Model Toxics Control Act (MTCA) are key sources of 
applicable or relevant and appropriate requirements (ARAR) for the 
removal actions. Section 7.0 of this plan details the ARARs. The 
100-BC-1 Excavation Demonstration Project Plan provides informa- 
tion and guidance on the strategy planned to carry out the removal 
actions and meet all the project objectives. This document provides 
the objectives, site selection, subsystems, and phasing (Sections 
2.0 through 5.0) of the project. Section 6.0 ties the previous sec- 
tions together and details the strategy and data needs required to 
meet the project objectives while performing the removal actions. 
This strategy is applicable to all of the sites that will be addressed 
by this removal action project. 


25547 (DOE/WIPP-95-2096) Processes in the characteriza- 
tion, remediation, and reclamation used to decommission a 
tailings pile containing unknown substances. Jones, S.B. West- 
inghouse Electric Corp., Carlsbad, NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE95016691. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), located in southeastern 
New Mexico, is a U.S. Department of Energy (DOE) facility that is 
government owned and contractor operated. The Waste Isolation 
Division of Westinghouse Electric Corporation operates the WIPP 





for the DOE, Carlsbad Area Office (CAO). The mission of the CAo 
at WIPP is to protect human health and the environment by open- 
ing and operating the WIPP for safe disposal of transuranic (TRU) 
waste. This mission seeks to establish an effective system for 
management of TRU waste from generation to disposal. By incor- 
porating the CAO mission, the WIPP is providing a research and 
development facility to demonstrate the safe disposal of TRU 
wastes generated by the defense activities of the U.S. Govern- 
ment. This report describes the characterization and proposed 
alternatives for remediation of a 7.5 acre saltpile containing a vari- 
ety of rock and sediment debris, mine construction debris and 
possible hydrocarbon products in various containers. The pile was 
generated during mining activities and was not compacted during 
placement. A geophysical and soil gas survey was performed as a 
precursor to intrusive drilling and sampling programs. 


25548 (LA-UR-95-1759) Hazards and accident analyses, an 
integrated approach, for the Plutonium Facility at Los Alamos 
National Laboratory. Pan, P.Y.; Goen, L.K.; Letellier, B.C.; 
Sasser, M.K. Los Alamos National Lab., NM (United States). 
[1995]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9507140-1: 13. 
annual system safety conference: the hazard control methodolo- 
gies for the future, San Jose, CA (United States), 12-17 Jul 1995). 
Order Number DE95015320. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes an integrated approach to perform hazards 
and accident analyses for the Plutonium Facility at Los Alamos Na- 
tional Laboratory. A comprehensive hazards analysis methodology 
was developed that extends the scope of the preliminary/process 
hazard analysis methods described in the AIChE Guidelines for 
Hazard Evaluations. Results fro the semi-quantitative approach 
constitute a full spectrum of hazards. For each accident scenario 
identified, there is a binning assigned for the event likelihood and 
consequence severity. In addition, each accident scenario is ana- 
lyzed for four possible sectors (workers, on-site personnel, public, 
and environment). A screening process was developed to link the 


hazard analysis to the accident analysis. Specifically the 840 acci- 
dent scenarios were screened down to about 15 accident scenarios 
for a more through deterministic analysis to define the operational 
safety envelope. The mechanics of the screening process in the 
selection of final scenarios for each representative accident cate- 
gory, i.e., fire, explosion, criticality, and spill, is described. 


25549 (LA-UR—95-1880) Above and beyond basic public 
participation. Mathai, L.P.; Lefkoff, M.S.; Kelly, E.J. Los Alamos 
National Lab., NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9506237-1: International Congress on Hazardous 
Waste: impact on human and ecological health, Atlanta, GA 
(United States), 5-8 Jun 1995). Order Number DE95015197. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper evolved out of a discussion about public participation 
as it is currently being brought to the fore-front of clean-up activi- 
ties at hazardous waste sites. There exists much official and 
unofficial documentation pertaining to the need for public involve- 
ment. The purposes for public involvement efforts in Environmental 
Restoration are: to enable substantive input to the clean-up 
process; methods for establishing formal, and now informal, mech- 
anisms for public input and awareness of on-going facility activities; 
and the opening of better channels for communication and conflict 
resolution between the public and the facility. This presentation will 
briefly outline the regulatory approach for public outreach because 
many of these terms are used with such frequency, their meanings 
tend to get forgotten or misconstrued. Then, the authors will cri- 
tique the most common methods for conducting public involvement 
as attempted through advisory boards and public meetings. For il- 
lustrative purposes, they will be referring to the site they are most 
familiar with, which is Los Alamos National Laboratory (LANL). 


25550 (LA-UR-95-2267) The restructuring of the Environ- 
mental Restoration Program at Los Alamos National 
Laboratory. Jansen, J. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950868-8: 
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Environmental remediation conference: committed to results, Den- 
ver, CO (United States), 13-18 Aug 1995). Order Number 
DE95016915. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory (Laboratory) has supported 
this country through 50 years of research and development primar- 
ily in the area of nuclear weapons and energy. As a result of the 
Laboratory's activities, contamination of the environment occurred. 
The cleanup of contaminated areas and the prevention of further 
contamination has become an important part of the Laboratory's 
new mission: the reduction of the nuclear danger. The cleanup of 
the Laboratory is somewhat unique. It is a very large site. It in- 
cludes 43 square miles of Laboratory land that will continue to be 
in industrial use or under institutional control for decades or cen- 
turies to come. It also includes about 25 square miles of former 
Laboratory land that has been converted to residential use, the Los 
Alamos townsite. The unusual topography and hydrogeology of the 
site was shaped during the last million years through the eruption 
of a huge volcano and the ensuing erosion of the tuff-basalt 
plateau into 19 canyons and associated finger-like mesas. During 
the early phase of the Environmental Restoration (ER) Program, 
2,100 sites were identified as potential release sites. Sites range 
from a few hundred square feet to a few acres in area. Contamina- 
tion depths range from a few to 100 feet. Typical contaminants are 
chemicals, heavy metals, radioactive constituents, and high explo- 
sives. Of greatest concern are surface contamination, migration of 
the contaminants along the surface into creeks and arroyos of the 
canyons and ultimately into the Rio Grande, and migration through 
the earth into the drinking water aquifers. 


25551 (LA-UR-95-2277) Alpha detection for decontamina- 
tion and decommissioning: Results and _ possibilities. 
MacArthur, D. Los Alamos National Lab., NM (United States). 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950868—4: Environmental 
remediation conference: committed to results, Denver, CO (United 
States), 13-18 Aug 1995). Order Number DE95016792. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Alpha detectors based on the long-range alpha detection (LRAD) 
technology have numerous uses, both potential and demonstrated, 
in facility D&D. These monitors operate by detecting the ions cre- 
ated by alpha particles interacting with ambient air. Thus, detection 
is not limited by the short range of the alpha particle and no win- 
dow is required between the contamination and the detection 
region. These properties make LRAD-based detectors ideal for 
operation in field environments where complex objects to be moni- 
tored are the norm and reliability is crucial. Three monitors of 
particular interest in D&D operations are the building surface moni- 
tor, the internal volume monitor for use on the inner surfaces of 
pipes, ducts, and tanks, and the conveyer belt monitor for concrete 
rubble and structural steel. Surface monitors have been used 
extensively, both in laboratory and field environments, internal vol- 
ume monitors have been tested in the laboratory, and the conveyer 
system is still a conceptual design. These monitors and related ap- 
plications demonstrate the utility of LRAD-based monitors for D&D 
operations as well as exploring some of the new ways that field- 
able monitoring systems can be used for D&D. lon collection 
sensing technology can be used to solve many of the alpha detec- 
tion problems unique to the D&D field. 


25552 (LA-UR-95-2435) Preliminary assessments the 
shortcut to remediation (category Ill-surplus facility assess- 
ments). Byars, L.L. Los Alamos National Lab., NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950868-9: Envi- 
ronmental remediation conference: committed to results, Denver, 
CO (United States), 13-18 Aug 1995). Order Number DE95016323. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the details of the preliminary assessments 
for the shortcut of decontamination of surplus nuclear facilities. 
Topics discussed include: environment, health and safety con- 
cerns; economic considerations; reduction of transition time; 
preliminary characterization reports; preliminary project plan; health 
and safety plan; quality assurance plan; surveillance and mainte- 
nance plan; and waste management plan. 
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25553 (LA-UR-95-2438) Data management and statistical 
analysis for environmental assessment. Wendelberger, J.R.; 
McVittie, T.l. Los Alamos National Lab., NM (United States). 
[1995]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9506241-1: Inter- 
face ‘95: computing science and statistics, Pittsburg, PA (United 
States), 21-24 Jun 1995). Order Number DE95016884. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Data management and statistical analysis for environmental 
assessment are important issues on the interface of computer sci- 
ence and statistics. Data collection for environmental decision 
making can generate large quantities of various types of data. A 
database/GIS system developed is described which provides effi- 
cient data storage as well as visualization tools which may be 
integrated into the data analysis process. FIMAD is a living data- 
base and GIS system. The system has changed and developed 
over time to meet the needs of the Los Alamos National Labora- 
tory Restoration Program. The system provides a repository for 
data which may be accessed by different individuals for different 
purposes. The database structure is driven by the large amount 
and varied types of data required for environmental assessment. 
The integration of the database with the GIS system provides the 
foundation for powerful visualization and analysis capabilities. 


25554 (LA-UR-95-2467) Cost effectiveness of in situ biore- 
mediation at Savannah River. Saaty, R.P.; Showalter, W.E.; 
Booth, S.R. Los Alamos National Lab., NM (United States). [1995]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950483-6: 3. international sym- 
posium on in situ and on-site bioreclamation, San Diego, CA 
(United States), 24-27 Apr 1995). Order Number DE95016900. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In situ bioremediation (ISBR) is an innovative new remediation 
technology for the removal of chlorinated solvents from contami- 
nated soils and groundwater. The principal contaminant at the 
Savannah River Integrated Demonstration is tricloroethylene (TCE) 
a volatile organic compound (VOC). A 384-day test run at Savan- 
nah River, sponsored by the US Department of Energy (DOE), 
Office of Technology Development (EM-50), furnished information 
about the performance and applications of ISBR. In situ bioremedi- 
ation, as tested, is based on two distinct processes occurring 
simultaneously; the physical process of in situ air stripping and the 
biological process of bioremediation. Both processes have the po- 
tential to remediate some amount of contamination. A quantity of 
VOCs, directly measured from the extracted airstream, was re- 
moved from the test area by the physical process of air stripping. 
The biological process is difficult to examine. However, the results 
of several tests performed at the SRID and independent numerical 
modeling determined that the biological process remediated an ad- 
ditional 40% above the physical process. Given these data, the 
cost effectiveness of this new technology can be evaluated. 


25555 (NUREG—1272-Vol.8-No.2) Nuclear materials 1993 
annual report. Volume 8, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office for Analysis and Evaluation 
of Operational Data. May 1995. 104p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; GPO; INIS. 

This annual report of the US Nuclear Regulatory Commission’s 
Office for Analysis and Evaluation of Operational Data (AEOD) de- 
scribes activities conducted during 1993. The report is published in 
two parts. NUREG-1272, Vol. 8, No. 1, covers power reactors and 
presents an overview of the operating experience of the nuclear 
power industry from the NRC perspective, including comments 
about the trends of some key performance measures. The report 
also includes the principal findings and issues identified in AEOD 
studies over the past year and summarizes information from such 
sources as licensee event reports, diagnostic evaluations, and re- 
ports to the NRC’s Operations Center. NUREG-1272, Vol. 8, No. 2, 
covers nuclear materials and presents a review of the events and 
concerns during 1993 associated with the use of licensed material 
in nonreactor applications, such as personnel overexposures and 
medical misadministrations. Note that the subtitle of No. 2 has 
been changed from “Nonreactors” to “Nuclear Materials.” Both re- 
ports also contain a discussion of the Incident Investigation Team 
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program and summarize both the incident Investigation Team and 
Augmented Inspection Team reports. Each volume contains a list 
of the AEOD reports issued from 1980 through 1993. 


25556 (ORNL/ER-249/R2) Work plan for the Isotopes Facil- 
ities Deactivation Project at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. Oak Ridge National Lab., TN (United 
States). Aug 1995. 181p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95016574. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Isotopes Facilities Deactivation Project (IFDP) 
is to place former isotopes production facilities at the Oak Ridge 
National Laboratory in a safe, stable, and environmentally sound 
condition; suitable for an extended period of minimum surveillance 
and maintenance (S and M) and as quickly and economical as 
possible. Implementation and completion of the deactivation project 
will further reduce the risks to the environment and to public safety 
and health. Furthermore, completion of the project will result in sig- 
nificant S and M cost savings in future years. The IFDP work plan 
defines the project schedule, the cost estimate, and the technical 
approach for the project. A companion document, the EFDP 
management plan, has been prepared to document the project ob- 
jectives, define organizational relationships and responsibilities, 
and outline the management control systems to be employed in 
the management of the project. The project has adopted the strat- 
egy of deactivating the simple facilities first, to reduce the scope of 
the project and to gain experience before addressing more difficult 
facilities. A decision support system is being developed to identify 
the activities that best promote the project mission and result in the 
largest cost savings. This work plan will be reviewed and revised 
annually. Deactivation of EFDP Facilities was initiated in FY 1994 
and will be completed in FY 2000. The schedule for deactivation of 
facilities is shown. The total cost of the project is estimated to be 
$51M. The costs are summarized. Upon completion of deactiva- 
tion, annual S and M costs of these facilities will be reduced from 
the current level of $5M per year to less than $1M per year. 


25557 (ORNL/ER-311) Level 3 Baseline Risk Assessment 
for Building 3515 at Oak Ridge National Lab., Oak Ridge, TN. 
Wollert, D.A. (Univ. of Tennessee, Knoxville, TN (United States)); 
Cretella, F.M.; Golden, K.M. Oak Ridge National Lab., TN (United 
States). Aug 1995. 150p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95017406. Source: OSTI; NTIS; INIS; GPO Dep. 

The baseline risk assessment for the Fission Product Pilot Plant 
(Building 3515) at the Oak Ridge National laboratory (ORNL) pro- 
vides the Decontamination and Decommissioning (D&D) Program 
at ORNL and Building 3515 project managers with information 
concerning the results of the Level 3 baseline risk assessment per- 
formed for this building. The document was prepared under Work 
Breakdown Structure 1.4.12.6.2.01 (Activity Data Sheet 3701, Fa- 
cilities D&D) and includes information on the potential long-term 
impacts to human health and the environment if no action is taken 
to remediate Building 3515. Information provided in this document 
forms the basis for the development of remedial alternatives and 
the no-action risk portion of the Engineering Evaluation/Cost Analy- 
sis report. 


25558 (ORNL/ER-314) Site Safety and Health Plan (Phase 
3) for the treatability study for in situ vitrification at Seepage 
Pit 1 in Waste Area Grouping 7, Oak Ridge National Labora- 
tory, Oak Ridge, TN. Spalding, B.P.; Naney, M.T. Oak Ridge 
National Lab., TN (United States). Jun 1995. 187p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95016173. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental Restoration Program. 

This plan is to be implemented for Phase Ill ISV operations and 
post operations sampling. Two previous project phases involving 
site characterization have been completed and required their own 
site specific health and safety plans. Project activities will take 
place at Seepage Pit 1 in Waste Area Grouping 7 at ORNL, Oak 
Ridge, Tennessee. Purpose of this document is to establish stan- 
dard health and safety procedures for ORNL project personnel and 
contractor employees in performance of this work. Site activities 
shall be performed in accordance with Energy Systems safety and 





health policies and procedures, DOE orders, Occupational Safety 
and Health Administration Standards 29 CFR Part 1910 and 1926; 
applicable United States Environmental Protection Agency require- 
ments; and consensus standards. Where the word “shall” is used, 
the provisions of this plan are mandatory. Specific requirements of 
regulations and orders have been incorporated into this plan in ac- 
cordance with applicability. Included from 29 CFR are 1910.120 
Hazardous Waste Operations and Emergency Response; 
1910.146, Permit Required - Confined Space; 1910.1200, Hazard 
Communication; DOE Orders requirements of 5480.4, Environmen- 
tal Protection, Safety and Health Protection Standards; 5480.11, 
Radiation Protection; and N5480.6, Radiological Control Manual. In 
addition, guidance and policy will be followed as described in the 
Environmental Restoration Program Health and Safety Pian. The 
levels of personal protection and the procedures specified in this 
plan are based on the best information available from reference 
documents and site characterization data. Therefore, these recom- 
mendations represent the minimum health and safety requirements 
to be observed by all personnel engaged in this project. 


25559 (ORNL/ER-318) Maintenance Action Readiness As- 
sessment Pian for Waste Area Grouping 1 inactive Tanks 
3001-B, 3004-B, T-30, and 3013 at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee. Oak Ridge National Lab., TN 
(United States); CDM Federal Programs Corp., Oak Ridge, TN 
(United States). Jul 1995. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. Order 
Number DE95016169. Source: OSTI; NTIS; INIS; GPO Dep. 

This Readiness Assessment Plan has been prepared to docu- 
ment operational readiness for the maintenance action consisting 
of remediation of four inactive liquid low-level radioactive tanks in 
Waste Area Grouping 1 at Oak Ridge National Laboratory. The four 
tanks to be remediated are Tanks 3001-B, 3004-B, T-30, and 3013. 
Tanks 3001-B, 3004-B, and T-30 will be removed from the ground. 
Because of logistical issues associated with excavation and site ac- 
cess, Tank 3013 will be grouted in place and permanently closed. 
This project is being performed as a maintenance action rather 
than an action under the Comprehensive Environmental Response, 
Compensation, and Liability Act, because the risk to human health 
and environment is well below the US Environmental Protection 
Agency’s level of concern. The decision to proceed as a mainte- 
nance action was documented by an interim action proposed plan, 
which is included in the administrative record. A Readiness As- 
sessment Team has been assembled to review the criteria deemed 
necessary to conduct the remediation tasks. These criteria include 
approval of all plans, acquisition of needed equipment, completion 
of personnel training, and coordination with plant health and safety 
personnel. Once the criteria have been met and documented, the 
task will begin. The readiness assessment is expected to be com- 
pleted by late July 1995, and the task will begin thereafter. 


25560 (ORNL/TM-12742) Investigation of nuclide impor- 
tance ito functional requirements related to transport and 
long-term storage of LWR spent fuel. Broadhead, B.L.; DeHart, 
M.D.; Ryman, J.C.; Tang, J.S.; Parks, C.V. Oak Ridge National 
Lab., TN (United States). Jun 1995. 115p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95014462. Source: OSTI; NTIS; INIS; GPO Dep. 

This study investigates the relative importances of the various 
actinide, fission-product, and light-element isotopes associated with 
LWR spent fuel with respect to five analysis areas: criticality safety 
(absorption fractions), shielding (dose rate fractions), curies (frac- 
tional curies levels), decay heat (fraction of total watts), and 
radiological toxicity (fraction of potential committed effective dose 
equivalent). These rankings are presented for up to six different 
burnup/enrichment scenarios and at decay times from 2 to 100,000 
years. Ranking plots for each of these analysis areas are given in 
an Appendix for completeness, as well as summary tables in the 
main body of the report. Summary rankings are presented in terms 
of high (greater than 10% contribution to the total), medium 
(between 1% and 10% contribution), and low (less than 1% contri- 
bution) for both short- and long-term cooling. When compared with 
the expected measurement accuracies, these rankings show that 
most of the important isotopes can be characterized sufficiently for 
the purpose of radionuclide generation/depletion code validation in 
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each of the analysis areas. Because the main focus of this work is 
on the relative importances of isotopes associated with L@ spent 
fuel, some conclusions may not be applicable to similar areas such 


as high-level waste (HLW) and nonfuel-bearing components 
(NFBC). 


25561 (ORNL/TM—13004) Fixed capital investments for the 
uranium soils integrated demonstration soil treatment tech- 
nologies. Douthat, D.M. (Oak Ridge National Lab., TN (United 
States)); Armstrong, A.Q.; Stewart, R.N. Oak Ridge National Lab., 
TN (United States). May 1995. 89p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95016126. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of a nuclear industry in the United States re- 
quired mining, milling, and fabricating a large variety of uranium 
products. One of these products was purified uranium metal which 
was used in the Savannah River and Hanford Site reactors. Most 
of this feed material was produced at the United States Depart- 
ment of Energy (DOE) facility formerly called the Feed Materials 
Production Center at Fernald, Ohio. During operation of this facility, 
soils became contaminated with uranium from a variety of sources. 
To address remediation and management of uranium-contaminated 
soils at sites owned by DOE, the Uranium Soils Integrated Demon- 
stration (USID) Program was formed to evaluate and compare the 
versatility, efficiency, and economics of various technologies that 
may be combined into systems designed to characterize and reme- 
diate uranium contaminated soils. The USID Program has five 
major tasks in developing and demonstrating these technologies. 
Each must be able to (1) characterize the uranium in soil, (2) de- 
contaminate or remove uranium from soil, (3) treat or dispose of 
resulting waste streams, (4) meet necessary state and federal reg- 
ulations, and (5) meet performance assessment objectives. The 
role of the performance assessment objectives is to provide the in- 
formation necessary to conduct evaluations of the technologies. 
These performance assessments provide the basis for selecting 
the optimum system for remediation of large areas contaminated 
with uranium. One of the performance assessment tasks is to ad- 
dress the economics of full-scale implementation of soil treatment 
technologies developed by the USID Program. The cost of treating 
contaminated soil is one of the criteria used in the decision-making 
process for selecting remedial alternatives. 


25562 (PNL—10582) Fiscal year 1994 1/25-scale sludge mo- 
bilization testing. Powell, M.R. (Pacific Northwest Lab., Richland, 
WA (United States)); Gates, C.M.; Hymas, C.R.; Sprecher, M.A.; 
Morter, N.J. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1995. 256p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95016773. Source: OSTI; NTIS; INIS; GPO Dep. 

There are 28 one-million-gallon double-shell radioactive waste 
tanks on the Hanford Reservation in southeastern Washington 
State. The waste in these tanks was generated during processing 
of nuclear materials. Solids-laden slurries were placed into many of 
the tanks. Over time, the waste solids have settled to form a layer 
of sludge in the bottom of these tanks. The sludge layer thickness 
varies from tank to tank with some having only a few centimeters 
or no sludge up to some tanks which have about 4.5 m (15 ft) of 
sludge. It is planned that the waste will be removed from these 
tanks as part of the overall Hanford site cleanup efforts. Jet mixer 
pumps are to be placed into the tanks to stir up (mobilize) the 
sludge and form a uniform slurry suitable for pumping to down- 
stream processing facilities. These mixer pumps use powerful jets 
of tank fluid directed horizontally out of two, diametrically opposed 
nozzles near the tank bottom. These fluid jets impinge upon the 
sludge and stir it up. The amount of sludge mobilized by the mixer 
pump jets depends not only on the jet properties, but also on the 
ability of the sludge to resist the jets. It is the goal of the work de- 
scribed in this document to develop the ability to predict how much 
sludge will be mobilized by the mixer pumps based on the size and 
velocity of the mixer pump jets and the physical and chemical 
properties of the tank sludge. 


25563 (PNL-—10688) Subsidence above in situ vitrification: 
Evaluation for Hanford applications. Dershowitz, W.S. (Golder 
Associates, Inc., Redmond, WA (United States)); Plum, R.L.; Luey, 
J. Pacific Northwest Lab., Richland, WA (United States). Aug 1995. 
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100p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE95017601. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory (PNL)is evaluating methods to ex- 
tend the applicability of the in situ vitrification (ISV) process. One 
method being evaluated is the initiation of the ISV process in the 
soil subsurface rather than the traditional start from the surface. 
The subsurface initiation approach will permit extension of the ISV 
treatment depth beyond that currently demonstrated and allow 
selective treatment of contamination in a geologic formation. A po- 
tential issue associated with the initiation of the ISV process in the 
soil subsurface is the degree of subsidence and its effect on the 
ISV process. The reduction in soil porosity caused by the vitrifica- 
tion process will result in a volume decrease for the vitrified soils. 
Typical volume reduction observed for ISV melts initiated at the 
surface are on the order of 20% to 30% of the melt thickness. 
Movement of in-situ materials into the void space created during 
an ISV application in the soil subsurface could result in surface 
settlements that affect the ISV process and the processing 
equipment. Golder Associates, Inc., of Redmond, Washington in- 
vestigated the potential for subsidence events during application of 
ISV in the soil subsurface. Prediction of soil subsidence above an 
ISV melt required the following analyses: the effect of porosity re- 
duction during ISV, failure of fused materials surrounding the ISV 
mett, bulking of disturbed materials above the melt, and propaga- 
tion of strains to the surface. 


25564 (PNL-SA-25713) Development of an educational 
partnership for enhancement of a computer risk assessment 
model. Topper, K. (Mesa State Coll., Grand Junction, CO (United 
States). Dept. of Physics and Environmental Sciences); Castleton, 
K.; Buck, J.; Droppo, J. Jr. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950216—155: Waste management ’95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95014191. 
Source: OSTI; NTIS; INIS; GPO Dep. 


The Multimedia Environmental Pollutant Assessment System 
(MEPAS) is a computer program which evaluates exposure path- 
ways for chemical and radioactive releases according to their 
potential human health impacts. MEPAS simulates the exposure 
pathways through standard source-to-receptor transport principles 
using, a multimedia approach (air, groundwater, overland flow, soil, 
surface water) in conjunction with specific chemical exposure con- 


siderations. This model was originally developed by Pacific 
Northwest Laboratory (PNL) to prioritize environmental concerns at 
potentially contaminated US Department of Energy (DOE) sites. 
Currently MEPAS is being used to evaluate a range of environmen- 
tal problems which are not restricted to DOE sites. A partnership 
was developed between PNL and Mesa State College during 1991. 
This partnership involves the use of undergraduate students, fac- 
ulty, and PNL personnel to complete enhancements to MEPAS. 
This has led to major refinements to the original MEPAS shell for 
DOE in a very cost-effective manner. PNL was awarded a 1993 
Federal Laboratory Consortium Award and Mesa State College 
was awarded an Environmental Restoration and Waste Manage- 
ment Distinguished Faculty Award from DOE in 1993 as a result of 
this collaboration. The college has benefited through the use of 
MEPAS within laboratories and through the applied experience 
gained by the students. Development of this partnership will be 
presented with the goal of allowing other DOE facilities to replicate 
this program. It is specifically recommended that DOE establish 
funded programs which support this type of a relationship on an 
ongoing basis. Additionally, specific enhancements to MEPAS will 
be presented through computer display of the program. 


25565 (RFP—4942) Regulatory acceptance of the proposed 
well abandonment program for the present landfill, Operable 
Unit 7, Rocky Flats Environmental Technology Site, Golden, 
Colorado. Wood, M.R. Rocky Mountain Remediation Services, 
Golden, CO (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90RF62349. 
(CONF-950868-—2: Environmental remediation conference: commit- 
ted to results, Denver, CO (United States), 13-18 Aug 1995). Order 
Number DE95015187. Source: OSTI; NTIS; INIS; GPO Dep. 
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The regulatory agencies approved a well abandonment program 
for the Present Landfill, Operable Unit (OU) 7 at the Rocky Flats 
Environmental Technology Site, only three months after prepara- 
tion. The proposed well abandonment program consists of 
abandoning 26 of the 54 existing monitoring wells in OU 7 that are 
currently sampled quarterly as Resource Conservation and Recov- 
ery Act (RCRA) compliance wells or sitewide groundwater 
protection wells. Well abandonment was proposed on the basis 
that the purpose of each well has been fulfilled, the wells fall under 
the footprint of the landfill cap, the presence of the wells would 
compromise the integrity of the cap because holes would have to 
be cut in the synthetic liner, and unequal compaction of the fill 
material around the wells would potentially cause differential settle- 
ment of the cap. The proposal provided the technical justification to 
abandon the wells in place. The timely approval of the proposal by 
the regulatory agencies will allow the abandonment of the wells 
during fiscal year 1995 under the sitewide Well Abandonment and 
Replacement Program (WARP). Cost savings resulting from a 
decrease in the number of wells to be sampled under the ground- 
water monitoring program are estimated at $416,000 per year. This 
paper presents a summary of the well abandonment program, dis- 
cusses the timely approvals required for implementation, and 
present the potential cost savings that can be achieved through im- 
plementation of the program. 


25566 (SAND-95-8226) Risk-based analyses in support of 
California hazardous site remediation. Ringland, J.T. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Aug 1995. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95016862. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The California Environmental Enterprise (CEE) is a joint program 
of the Department of Energy (DOE), Lawrence Livermore National 
Laboratory, Lawrence Berkeley Laboratory, and Sandia National 
Laboratories. Its goal is to make DOE laboratory expertise accessi- 
ble to hazardous site cleanups in the state This support might 
involve working directly with parties responsible for individual 
cleanups or it might involve working with the California Environ- 
mental Protection Agency to develop tools that would be applicable 
across a broad range of sites. As part of its initial year’s activities, 
the CEE supported a review to examine where laboratory risk and 
risk-based systems analysis capabilities might be most effectively 
applied. To this end, this study draws the following observations. 
The labs have a clear role in analyses supporting the demonstra- 
tion and transfer of laboratory characterization or remediation 
technologies. The labs may have opportunities in developing 
broadly applicable analysis tools and computer codes for problems 
such as site characterization or efficient management of resources. 
Analysis at individual sites, separate from supporting lab technolo- 
gies or prototyping general tools, may be appropriate only in 
limited circumstances. In any of these roles, the labs’ capabilities 
extend beyond health risk assessment to the broader areas of risk 
management and risk-based systems analysis. 


25567 (UCRL-JC—118093) Risk from a pressurized toxic 
gas system: Part 2, Dispersal consequences. Brereton, S.J.; 
Martin, D.; Lane, S.G.; Altenbach, T.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Apr 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950740-50-Rev.: Joint ASME/JSME pressure 
vessels and piping conference, Honolulu, Hi (United States), 23-27 
Ju! 1995). Order Number DE95017040. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the preparation of a Safety Analysis Report at the 
Lawrence Livermore National Laboratory, we studied the release of 
chlorine from a compressed gas experimental apparatus. This pa- 
per presents the second part in a series of two papers on this 
topic. The first paper focuses on the frequency of an unmitigated 
release from the system; this paper discusses the consequences 
of the release. The release of chlorine from the experimental appa- 
ratus was modeled as an unmitigated blowdown through a 0.25 
inch (0.0064 m) outside diameter tube. The physical properties of 
chlorine were considered as were the dynamics of the fluid flow 
problem. The calculated release rate was used as input for the 
consequence assessment. Downwind concentrations as a function 





of time were evaluated and then compared to suggested guide- 
lines. For comparison purposes, a typical water treatment plant 
was briefly studied. The lower hazard presented by the LLNL oper- 
ation becomes evident when its release is compared to the release 
of material from a water treatment pliant, a hazard which is gener- 
ally accepted by the public. 


25568 (UCRL-JC—118093-Rev.1) Risk from a pressurized 
toxic gas system: Part 2, Dispersal consequences. Brereton, 
S.J.; Altenbach, T.J.; Lane, S.G.; Martin, D.W. Lawrence Livermore 
National Lab., CA (United States). Feb 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950740—-50-Rev.1: Joint ASME/JSME pressure 
vessels and piping conference, Honolulu, Hi (United States), 23-27 
Jul 1995). Order Number DE95013267. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the preparation of a Safety Analysis Report at the 
Lawrence Livermore National Laboratory. we studied the release of 
chlorine from a compressed gas experimental apparatus. This pa- 
per presents the second pan in a series of two papers on this 
topic. The first paper focuses on the frequency of an unmitigated 
release from the system; paper focuses the consequences of the 
release. The release of chlorine from the experimental apparatus 
was modeled as an unmitigated blowdown through a 0.25 inch 
(0.006.4 m) outside diameter tube. The physical properties of chio- 
rine were considered as were the dynamics of the fluid flow 
problem. The calculated release rate was used as input for the 
consequence assessment. Downwind concentrations as a function 
of time were evaluated and then compared to suggested guide- 
lines. For comparison purposes, a typical water treatment plant 
was briefly studied. The lower hazard presented by the LLNL oper- 
ation becomes evident when its release is compared to the release 
of material from a water treatment plant, a hazard which is gener- 
ally accepted by the public. 


25569 (UCRL-JC—118942) Use of genetic algorithms and 
neural networks to optimize well locations and reduce well re- 
quirements. Johnson, V.M.; Rogers, L.L. Lawrence Livermore 
National Lab., CA (United States). Sep 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9411254—1: Advances in reservoir technology, 
London (United Kingdom), 7-8 Nov 1994). Order Number 
DE95017296. Source: OSTI; NTIS; GPO Dep. 

A goal common to both the environmental and petroleum indus- 
tries is the reduction of costs and/or enhancement of profits by the 
optimal placement of extraction/production and injection wells. For- 
mal optimization techniques facilitate this goal by searching among 
the potentially infinite number of possible well patterns for ones 
that best meet engineering and economic objectives. However, if a 
flow and transport model or reservoir simulator is being used to 
evaluate the effectiveness of each network of wells, the computa- 
tional resources required to apply most optimization techniques to 
real field problems become prohibitively expensive. This paper de- 
scribes a new approach to field-scale, nonlinear optimization of 
well patterns that is intended to make such searches tractable on 
conventional computer equipment. Artificial neural networks (ANNs) 
are trained to predict selected information that would normally be 
calculated by the simulator. The ANNs are then embedded in a 
variant of the genetic algorithm (GA), which drives the search for 
increasingly effective well patterns and uses the ANNs, rather than 
the original simulator, to evaluate the effectiveness of each pattern. 
Once the search is complete, the ANNs are reused in sensitivity 
studies to give additional information on the performance of individ- 
ual or clusters of wells. 


25570 (UCRL-JC—119593) Revision of ASCE 4. Nelson, T.A. 
(Lawrence Livermore National Lab., CA (United States)); Murray, 
R.C.; Short, S.A. Lawrence Livermore National Lab., CA (United 
States). 24 Jan 1995. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-941227-7: 
5. symposium on current issues related to nuclear power plant 
structure, equipment and piping, Orlando, FL (United States), 14- 
16 Dec 1994). Order Number DE95011754. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The original version of ASCE Standard 4, “Seismic Analysis of 
Safety-Related Nuclear Structures” was published in September 
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1986. It is ASCE policy to update its standards on a five year inter- 
val and the Working Group on Seismic Analysis of Safety Related 
Nuclear Structures was reconvened to formulate the revisions. The 
goal in updating the standard is to make sure that it is still relevant 
and that it incorporates the state of the practice in seismic engi- 
neering or, in some cases, where it has been demonstrated that 
state-of-the-art improvements need to be made to standard prac- 
tice; new improvements are included. The contents of the new 
standard cover the same areas as the original version, with some 
additions. The contents are as follows: Input - response spectra 
and time histories; modeling of structures; analysis of structures; 
soil-structure interaction; input for subsystem analysis; special 
structures - buried pipes and conduits, earth-retaining walls, above- 
ground vertical tanks, raceways, and base-isolated structures; and 
an appendix providing seismic probabilistic risk assessment and 
margin assessment. 


25571 (UCRL-JC—119983) Development of a guidance doc- 
ument for lightning protection of DOE facilities. Hasbrouck, 
R.T.; Majumdar, K.C. Lawrence Livermore National Lab., CA 
(United States). 6 Feb 1995. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-9506180—1: 2. international symposium on electromagnetic 
compatibility and electromagnetic ecology, St. Petersburg (Russian 
Federation), 26-30 Jun 1995). Order Number DE95010434. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this guidance document is to introduce Lighting 
Hazard Management, a unified approach that combines hazard 
identification and facility categorization (not discussed in this paper) 
with a new concept — the Lighting Safety System. We do not in- 
tend to develop a brand new lightning code or standard, but rather 
reference other codes, standards and guides that we determine to 
be applicable. Using the graded approach to systematic risk man- 
agement allows for in-depth protection and aids in ensuring 
personnel safety and optimizing resource protection. 


25572 


(WHC-SD-EN-AP-186) 105-DR Large Sodium Fire 
Facility decontamination, sampling, and analysis plan. Knaus, 
Z.C. Westinghouse Hanford Co., Richland, WA (United States). 12 
Jun 1995. 12p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-87RL10930. Order 
DE95015654. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the decontamination, sampling, and analysis plan for the 
closure activities at the 105-DR Large Sodium Fire Facility at Han- 
ford Reservation. This document supports the 105-DR Large 
Sodium Fire Facility Closure Plan, DOE-RL-90-25. The 105-DR 
LSFF, which operated from about 1972 to 1986, was a research 
laboratory that occupied the former ventilation supply room on the 
southwest side of the 105-DR Reactor facility in the 100-D Area of 
the Hanford Site. The LSFF was established to investigate fire 
fighting and safety associated with alkali metal fires in the liquid 
metal fast breeder reactor facilities. The decontamination, sam- 
pling, and analysis plan identifies the decontamination procedures, 
sampling locations, any special handling requirements, quality con- 
trol samples, required chemical analysis, and data validation 
needed to meet the requirements of the 105-DR Large Sodium 
Fire Facility Closure Plan in compliance with the Resource Conser- 
vation and Recovery Act. 


Number 


25573 (WHC-SD-EN-TF300) 218 E-8 Borrow Pit Demolition 
Site clean closure soij evaluation report. Korematsu-Olund, 
D.M. Westinghouse Hanford Co., Richland, WA (United States). 12 
Jun 1995. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95015653. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the sampling activities undertaken and 
the analytical results obtained in a soil sampling and analyses 
study performed for the 218 E-8 Borrow Pit Demolition Site (218 E- 
8 Demolition Site). The 218 E-8 Demolition Site is identified as a 
Resource Conservation and Recovery Act (RCRA) treatment unit 
that will be closed in accordance with the applicable laws and reg- 
ulations. The site was used for the thermal treatment of discarded 
explosive chemical products. No constituents of concern were 
found in concentrations indicating contamination of the soil by 218 
E-8 Demolition Site activities. 
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25574 (WSRC-MS-95-0126) Restoration of Lost Lake, re- 
covery of an impacted Carolina Bay. Wike, L.D. (Westinghouse 
Savannah River Corp., Aiken, SC (United States). Savannah River 
Technology Center); Gladden, J.B.; Mackey, H.E. Jr.; Rogers, V.A. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. (CONF-9504194—2: Na- 
tional interagency workshop on wetlands, New Orleans, LA (United 
States), 3-7 Apr 1995). Order Number DE95017508. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Lost Lake is one of approximately 200 Carolina bays found on 
the Savannah River Site (SRS). Until 1984 Lost Lake was contami- 
nated by heavy metals and solvents overflowing from a nearby 
settling basin. Up to 12 inches of surface soil and all vegetation 
was removed from the bay as part of a RCRA removal action. A 
plan for restoration was initiated in 1989 and implemented in 1990 
and 1991. Extensive planning led to defined objectives, strategies, 
treatments, and monitoring programs allowing successful restora- 
tion of Lost Lake. The primary goal of the project was to restore 
the wetland ecosystem after a hazardous waste clean up opera- 
tion. An additional goal was to study the progress of the project 
and the success of the restoration activity. Several strategy consid- 
erations were necessary in the restoration plan. The removal of 
existing organic soils had to have compensation, a treatment 
scheme for planting and the extent of manipulation of the substrate 
had to be considered, monitoring decisions had to be made, and 
the decision whether or not to actively control the hydrology of the 
restored system. 


25575 (WSRC-MS-95-0502) SRS environmental technology 
development field test platform. Riha, B.D. (and others); Ross- 
abi, J.; Eddy-Dilek, C.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). 1995. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract AC09-89SR18035. 
(CONF-950163-5: 3. international on-site analysis conference, 
Houston, TX (United States), 22-25 Jan 1995). Order Number 
DE95017486. Source: OSTI; NTIS; INIS; GPO Dep. 

A critical and difficult step in the development and implementation 
of new technologies for environmental monitoring and characteriza- 
tion is successfully transferring these technologies to industry and 
government users for routine assessment and compliance activi- 
ties. The Environmental Sciences Section of the DOE Savannah 
River Technology Center provides a forum for developers, potential 
users, and regulatory organizations to evaluate new technologies in 
comparison with baseline technologies in a well characterized field 
test bed. The principal objective of this project is to conduct com- 
prehensive, objective field tests of monitoring and characterization 
technologies that are not currently used in EPA standard methods 
and evaluate their performance during actual operating conditions 
against baseline methods. This paper provides an overview of the 
field test site and a description of some of the technologies demon- 
strated at the site including their field applications. 


25576 (WSRC-TR-94-0276) Supernate source term analy- 
sis. Aponte, C.!. Westinghouse Savannah River Co., Aiken, SC 
(United States). 30 Jun 1994. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95017471. Source: OSTI; NTIS; INIS; GPO Dep. 

This report analyzes the supernate radionuclide dose impact in 
High Level Waste. The radionuclide ingestion and inhalation path- 
ways are analyzed. This report analyzes spent fuel assemblies 
processed in the Separation facilities during the HM and PUREX 
campaigns and the current Safety Analysis Report (SAR) 
supernate radionuclide distribution. The individual radionuclide sig- 
nificance to dose is evaluated in terms of dose percentage. 
Comparing the radionuclide individual dose value allows the deter- 
mination of those radionuclides whose dose impact is significant to 
the source term. Analysis of fission yield data and SAR source 
term values demonstrates that a limited number of radionuclides 
contribute 1% or more to the total dose and that cesium and pluto- 
nium isotopes are the radionuclides with major impact in the 
supernate source term. This report analyses both volatile and 
evaporative impact as recommended by DOE guidance. In reality, 
the only radionuclide volatilized during evaporative conditions is tri- 
tium. No evidence of selective volatility occurs during forced 
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evaporation in HLW. The results obtained permit reducing the list 
of radionuclides to be considered in development of source terms 
to support the High Level Waste Safety Analysis Report. 


25577 (WSRC-TR-94-0391) Radiological bioconcentration 
factors for aquatic, terrestrial, and wetland ecosystems at the 
Savannah River Site. Cummins, C.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). Sep 1994. 71p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95014721. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As a result of operations at the Savannah River Site (SRS), over 
50 radionuclides have been released to the atmosphere and to 
onsite streams and seepage basins. Now, many of these radionu- 
clides are available to aquatic and/or terrestrial organisms for 
uptake and cycling through the food chain. Knowledge about the 
uptake and cycling of these radionuclides is now crucial in evaluat- 
ing waste management and clean-up alternatives for the site. 
Numerous studies have been conducted at the SRS over the past 
forty years to study the uptake and distribution of radionuclides in 
the Savannah River Site environment. In many instances, biocon- 
centration factors have been calculated to quantify the uptake of a 
radionuclide by an organism from the surrounding medium (i.e., 
soil or water). In the past, it has been common practice to use bio- 
concentration factors from the literature because site-specific data 
were not readily available. However, because of the variability of 
bioconcentration factors due to experimental or environmental con- 
ditions, site-specific data should be used when available. This 
report compiles and summarizes site-specific bioconcentration fac- 
tors for selected radionuclides released at the Savannah River Site 
(SRS). An extensive literature search yiekled site-specific biocon- 
centration factors for cesium, strontium, cobalt, plutonium, 
americium, curium, and tritium. These eight radionuclides have 
been the primary radionuclides studied at SRS because of their 
long half lives or because they are major contributors to radiologi- 
cal dose from exposure. For most radionuclides, it was determined 
that the site-specific bioconcentration factors were higher than 
those reported in literature. This report also summarizes some 
conditions that affect radionuclide bioavailability to and bioconcen- 
tration by aquatic and terrestrial organisms. 


25578 (WSRC-TR-94-0466) Safety analysis report prepara- 
tion guidelines. Hudson, J.C. (ed.) (and others); Ades, M.J.; 
Benhardt, H.C. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jan 1995. 292p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE95014717. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents WSRC SAR Preparation Guidelines. The 
purpose of these Guidelines is to provide safety analysis report 
preparing facility SARs which meets the requirements of DOE Or- 
der 5480.23 (April 1992) and is consistent with the interpretation 
format, and content of DOE Standard 3009, “SAR Preparation 
Guide”, July 1994. 


25579 (WSRC-TR-95-0004) Vamp™ coverage area for per- 
sonnel protection. Roach, C.A.; Cantrell, J.R. Westinghouse 
Savannah River Co., Aiken, SC (United States). 3 Jan 1995. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95014716. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The VAMP™ Area Radiation Monitors, in addition to functioning 
as radiation monitors for process upsets, as required by the OSR, 
provide monitoring in order to detect and alarm increasing radiation 
for the purpose of controlling exposure of personnel to radiation. 
Operational Safety Requirements (DPW-86-103) requires that area 
radiation monitors be provided in the vicinity of all waste tanks to 
ensure safe operation. The current location of area radiation moni- 
tors provide the coverage required by the OSR criteria and, with 
few exceptions, these monitors also provide the necessary cover- 
age for personnel protection. The exceptions to the coverage for 
personnel protection are listed along with the proposed action to 
bring the facility into compliance with the DOE Radiological Man- 
ual. The exceptions are based upon the assumptions, which HLWE 
believes are conservative, used to develop the coverage maps 
generated by Health Physics Technology (HPT). No change to the 
9B5 Manual reporting criteria relating to area radiation monitors is 





required. No change to transfer procedures to provide additional 
VAMP coverage for personnel protection is required for a source 
term greater than assumed in this report. It is expected that this 
Technical Report will provide the basis for future assessment when 
changes to the facility are initiated. 
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25326, 25527, 25530, 26066, 26099, 26154, 26193, 26419, 26473, 
26481, 26484, 26488, 26491, 26866, 27246, 27309, 28544, 28549, 
28557, 28559 


25580 (ANL/RA/CP-85445) Material accountancy for metal 
lic fuel pin casting. Bucher, R.G.; Orechwa, Y.; Beitel, J.C. 
Argonne National Lab., IL (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950787-22: 36. annual meeting of the 
Institute for Nuclear Materials Management, Palm Desert, CA 
(United States), 9-12 Jul 1995). Order Number DE95015709. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The operation of the Fuel Conditioning Facility (FCF) is based on 
the electrometallurgical processing of spent metallic reactor fuel. 
The pin casting operation, although only one of several operations 
in FCF, was the first to be on-line. As such, it has served to 
demonstrate the material accountancy system in many of its facets. 
This paper details, for the operation of the pin casting process with 
depleted uranium, the interaction between the mass tracking sys- 
tem (MTG) and some of the ancillary computer codes which 
generate pertinent information for operations and material accoun- 
tancy. It is necessary to distinguish between two types of material 
balance calculations — closeout for operations and material accoun- 
tancy for safeguards. The two have much in common, for example, 
the mass tracking system database and the calculation of an in- 
ventory difference, but, in general, are not congruent with regard to 
balance period and balance spatial domain. Moreover, the objec- 
tive, assessment, and reporting requirements of the calculated 
inventory difference are very different in the two cases. 


25581 (ANL/RA/CP-85446) Fuel conditioning facility mate- 
rial accountancy. Yacout, A.M.; Bucher, R.G.; Orechwa, Y. 
Argonne National Lab., IL (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950787-30: 36. annual meeting of the 
Institute for Nuclear Materials Management, Palm Desert, CA 
(United States), 9-12 Jul 1995). Order Number DE95015717. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The operation of the Fuel conditioning Facility (FCF) is based on 
the electrometallurgical processing of spent metallic reactor fuel. It 
differs significantly, therefore, from traditional PUREX process facili- 
ties in both processing technology and safeguards implications. For 
example, the fissile material is processed in FCF only in batches 
and is transferred within the facility only as solid, well-characterized 
items; there are no liquid steams containing fissile material within 
the facility, nor entering or leaving the facility. The analysis of a 
single batch lends itself also to an analytical relationship between 
the safeguards criteria, such as alarm limit, detection probability, 
and maximum significant amount of fissile material, and the ac- 
counting system’s performance, as it is reflected in the variance 
associated with the estimate of the inventory difference. This rela- 
tion, together with the sensitivity of the inventory difference to the 
uncertainties in the measurements, allows a thorough evaluation of 
the power of the accounting system. The system for the accoun- 
tancy of the fissile material in the FCF has two main components: 
a system to gather and store information during the operation of 
the facility, and a system to interpret this information with regard to 
meeting safeguards criteria. These are described and the precision 
of the inventory closure over one batch evaluated. 


25582 (ANL/RA/CP-85447) Fuel conditioning facility elec- 
trorefiner volume calibration. Bucher, R.G.; Orechwa, Y. 
Argonne National Lab., IL (United States). 1995. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950787-37: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
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States), 9-12 Jul 1995). Order Number DE95015860. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In one of the electrometallurgical process steps of the Fuel Con- 
ditioning Facility (FCF), die in-process nuclear material is dissolved 
in the electrorefiner tank in an upper layer of a mixture of liquid 
LiCI-KCI salt and a lower layer of liquid cadmium. The electrore- 
finer tank, as most process tanks, is not a smooth right-circular 
cylinder for which a single linear volume calibration curve could be 
fitted over the whole height of the tank. Rather, the tank contains 
many internal components, which cause systematic deviations from 
a single linear function. The nominal operating temperature of the 
electrorefiner is 500°C although the salt and cadmium are intro- 
duced at 410°C. The operating materials and temperatures 
preclude multiple calibration runs at operating conditions. In order 
to maximize the calibration information, multiple calibration runs 
were performed with water at room temperature. These data allow 
identification of calibration segments, and preliminary estimation of 
the calibration function and calibration uncertainties. The final cali- 
bration function is based on a combination of data from die water 
calibrations and the measurements made during the filling of the 
electrorefiner with salt and cadmium for operation. 


25583 (ANL/RE/CP-84645) Advances in associated-particle 
sealed-tube neutron probe diagnostics for substance detec- 
tion. Rhodes, E. (Argonne National Lab., IL (United States)); 
Dickerman, C.E.; Frey, M. Argonne National Lab., IL (United 
States). [1995]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9506183-—2: Optics for environmental and public safety, Munich 
(Germany), 19-23 Jun 1995). Order Number DE95013741. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The development and investigation of a small associated-particle 
sealed-tube neutron generator (APSTNG) shows potential to allow 
the associated-particle diagnostic method to be moved out of the 
laboratory into field applications. The APSTNG interrogates the in- 
spected object with 14-MeV neutrons generated from the 
deuterium-tritium reaction and detects the alpha-particle associated 
with each neutron inside a cone encompassing the region of inter- 
est. Gamma-ray spectra of resulting neutron reactions identify 
many nuclides. Flight-times determined from detection times of the 
gamma-rays and alpha-particles can yield a separate coarse tomo- 
graphic image of each identified nuclide, from a single orientation. 
Chemical substances are identified by comparing relative spectral 
line intensities with ratios of elements in reference compounds. The 
high-energy neutrons and gamma-rays penetrate large objects and 
dense materials. Generally no collimators or radiation shielding are 
needed. Proof-of-concept laboratory experiments have been suc- 
cessfully performed for simulated nuclear, chemical warfare, and 
conventional munitions. Most recently, inspection applications have 
been investigated for radioactive waste characterization, presence 
of cocaine in propane tanks, and uranium and plutonium smug- 
gling. Based on lessons learned with the present APSTNG system, 
an advanced APSTNG tube (along with improved high voltage sup- 
ply and control units) is being designed and fabricated that will be 
transportable and rugged, yield a substantial neutron output in- 
crease, and provide sufficiently improved lifetime to allow operation 
at more than an order of magnitude increase in neutron flux. 


25584 (ANL/TD/CP-85178) Novel tamper-indicating protec- 
tive devices. DeVolpi, A. Argonne National Lab., IL (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950787— 
21: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95014226. Source: OSTI; NTIS; GPO Dep. 
Several novel tamper-indicating devices, originally developed un- 
der DOE auspices for arms control applications, might be useful in 
nonproliferation. Some devices that have reached the laboratory 
prototype stage could provide specialized alternatives to estab- 
lished seals. As locks and cables, the following might be useful: 
(1) a brittle ceramic lock—impervious to toxic, radiation, and thermal 
extremes—interrogated for identification and continuity by ultrasonic 
means, (2) a flexible ceramic-fiber seal that also tolerates severe 
environments, (3) an ultrasonic smart-material strip seal, and (4) 
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an RF-resonant coaxial cable, verified by radio frequency and mi- 
crowave signals. To validate the identity of secured surfaces, joints, 
welds, and fasteners—two techniques are applicable: (1) the scan- 
ning electron microscope, which examines three- dimensional 
micron-leve| topography, and (2) the plastic-casting fingerprint, a 
simple low-cost technique, analogous to human fingerprinting. The 
techniques mentioned above have one or more of the potential ad- 
vantages of low cost, immediate availability, security for large-area 
enclosures, application to hazardous environments, usability in the 
FSU, or suitability for covert use. 


25585 (ANL/TD/CP-85406) Nonproliferation analysis of the 
reduction of excess separated plutonium and high-enriched 
uranium. Persiani, P.J. Argonne National Lab., iL (United States). 
1995. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-950787-—38: 36. annual 
meeting of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015723. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this preliminary investigation is to explore alter- 
natives and strategies aimed at the gradual reduction of the excess 
inventories of separated plutonium and high-enriched uranium 
(HEU) in the civilian nuclear power industry. The study attempts to 
establish a technical and economic basis to assist in the formation 
of alternative approaches consistent with nonproliferation and safe- 
guards concerns. The analysis addresses several options in 
reducing the excess separated plutonium and HEU, and the conse- 
quences on nonproliferation and safeguards policy assessments 
resulting from the interacting synergistic effects between fuel cycle 
processes and isotopic signatures of nuclear materials. 


25586 (BNL-60748) SNM gamma-ray fingerprint monitor 
functional requirements and design specifications. Bieber, A.M. 
Jr.; Kane, W.R. Brookhaven National Lab., Upton, NY (United 
States). Jul 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-76CH00016. Order Number 
DE95014946. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of DOE facilities need to perform confirmatory inven- 
tory measurements on items of special nuclear material (SNM). 
The DOE Office of Safeguards and Security (OSS) has tasked the 
Safeguards, Safety and Nonproliferation Division (SSN) of the De- 
partment of Advanced Technology at Brookhaven National 
Laboratory (BNL) to develop a high-resolution gammaz-ray- 
spectroscopy-based instrument for performing confirmatory 
inventory measurements on such materials, a “gamma-ray finger- 
print monitor” (GRFM). This document is a conceptual design for 
the SSN GRFM system. This conceptual design is based on previ- 
ous experience with measurements of plutonium-bearing materials 
and comparison of gamma-ray spectrum features, not on actual 
tests of the procedures or hardware described. As a result, modifi- 
cations may be necessary when actual prototype hardware and 
software are tested in realistic circumstances on actual materials of 
interest. 


25587 (BNL-61033) Field test of short-notice ‘ran- 
dom inspections for inventory-change verification at a 
low-enriched-uranium fuel-fabrication plant. Fishbone, L.G. (in- 
ternational Atomic Energy Agency, Vienna (Austria)); Moussalli, G.; 
Naegele, G. Brookhaven National Lab., Upton, NY (United States). 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States);Program of Technical Assistance to Safeguards (United 
States). DOE Contract AC02-76CH00016. (CONF-9505227-2: 17. 
ERSADA symposium on safeguards and nuclear material manage- 
ment, Aachen (Germany), 9-11 May 1995). Order Number 
DE95011645. Source: OSTI; NTIS; INIS; GPO Dep. 

An approach of short-notice random inspections (SNRIs) for 
inventory-change verification can enhance the effectiveness and 
efficiency of international safeguards at natural or low-enriched ura- 
nium (LEU) fuel fabrication plants. According to this approach, the 
plant operator declares the contents of nuclear material items be- 
fore knowing if an inspection will occur to verify them. Additionally, 
items about which declarations are newly made should remain 
available for verification for an agreed time. Then a statistical infer- 
ence can be made from verification results for items verified during 
SNRis to the entire populations, i.e. the entire strata, even if in- 
spectors were not present when many items were received or 
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produced. A six-month field test of the feasibility of such SNRis 
took place at the Westinghouse Electric Corporation Commercial 
Nuclear Fuel Division during 1993. Westinghouse personnel made 
daily declarations about both feed and product items, uranium hex- 
afluoride cylinders and finished fuel assemblies, using a 
custom-designed computer “mailbox”. Safeguards inspectors from 
the IAEA conducted eight SNRis to verity these declarations. They 
arrived unannounced at the plant, in most cases immediately after 
travel from Canada, where the IAEA maintains a regional office. 
Items from both strata were verified during the SNRis by meant of 
nondestructive assay equipment. 


25588  (BNL-61357) Non-destructive assay of “Pu by res- 
onance neutron capture. Kane, W.R.; Lu, Ming-Shih; Aronson, 
A.; Forman, L.; Vanier, P.E. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950787— 
33: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016013. Source: OSTI; NTIS; INIS; GPO Dep. 
For the accurate assay of plutonium by neutron correlation mea- 
surements, eapacteny for material derived from high-burnup reactor 
fuel, the content of °4¢Pu in a sample must be determined. Since 
242Bu has a long half-life (887,000 yr) and decays to °3°U by alpha 
particle emission with the accompanying emission of only weak, 
low-energy gamma rays, gamma-ray spectrometry methods which 
are ordinarily employed to determine the isotopic composition of a 
plutonium sample are not feasible for *4*Pu. The existence of a res- 
onance in the neutron capture cross section of °4*Pu at an energy 
of 2.67 electron volts (eV) with a large (72, 000 barn) cross section 
affords the possibility for the quantitative assay of this isotope by 
epithermal neutron capture. Essential for this purpose is an appro- 
priately designed geometry of neutron moderators and absorbers 
which will provide maximum flux in the eV region while suppressing 
thermal neutron capture by the fissile plutonium isotopes. Signa- 
tures for neutron capture in °4*Pu include the decay of *49Pu (4.9 


hr), prompt capture gamma rays (total energy 5.034 MeV), and the 
decay of an isomeric state (330 nanosecond). Experiments to de- 
termine the feasibility of this approach are currently in progress. 


25589 (BNL-61449) Collaborative Russian-US work in 
nuclear material protection, control and accounting at the In- 
stitute of Physics and Power Engineering. Matveenko, |.P. (and 
others); Pshakin, G.M.; Mozhaev, V.K. Brookhaven National Lab., 
Upton, NY (United States). 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-950787-54: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95015369. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Institute of Physics and Power Engineering (IPPE) is a lead- 
ing research center under the Ministry of Atomic Energy of the 
Russian Federation. IPPE encompasses many installations and 
many specialists who perform fundamental and applied investiga- 
tions in nuclear power and technology for the national nuclear 
program. IPPE has a key role in the national nuclear material pro- 
tection, control, and accounting (MPC&A) system both as a nuclear 
facility and also as a training center for MPC&A. As a participant in 
the US-Russian Laboratory-to-Laboratory Cooperative Program in 
MPC8A, IPPE is conducting several tasks in collaboration with US 
Department of Energy national laboratories. The main goal of these 
tasks is the rapid improvement of MPC&A at one of the most sen- 
sitive operating IPPE installations, the BFS critical facility, which 
has large numbers of fuel items containing highly enriched uranium 
and weapons-grade plutonium. After the completion of several test, 
evaluation, and demonstration tasks, it is hoped that the tested and 
adopted methods and procedures can be applied not only to the 
entire population of BFS fuel items, but also to other facilities at 
IPPE and other Russian nuclear institutes and operating facilities. 
The collaborative tasks cover seven areas: computerized nuclear 
material accounting, entry control and portals, item control and 
inventory, design evaluation and analysis, gamma and neutron as- 
say, an integrated demonstration, and physical protection elements 
and test bed. 





25590 (CONF-9406226-, pp. 243) Interim land use planning 
for the Rocky Flat Sites a phased approach. Stewart, J. (S.M. 
Stoller Corp., Boulder, CO (United States)); Marquez, W. Pacific 
Northwest Lab., Richland, WA (United States). [1994]. From DOE 
integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A phased approach to interim land use planning for the Rocky 
Flats site should be based on the elimination of land disposition 
constraints, as land disposition in the central land use planning is- 
sue to be decided for the site now that its mission has changed. 
Land use planning for Rocky Flats must be considered interim until 
a formal land use decision is made by DOE and the stakeholders. 
The most significant land disposition constraints for Rocky Flats are 
waste, Special Nuclear Material (SNM), and contamination. Waste 
is a significant potential constraint as a result of limited waste treat- 
ment and storage capacity onsite, as well as the site’s current 
unavailability for waste disposal. SNM onsite imposes safeguards 
and security restrictions that represent significant potential con- 
straints to land disposition. Contamination is a potentially significant 
constraint depending on the cleanup level selected for an area. 


25591 (CONF-9406226-, pp. 379-400) The National Conver- 
sion Pilot Project. Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this status report is to describe the National Con- 
version Pilot Project (NCPP), discuss its progress to date, and 
provide a historical background. If the project proceeds, this status 
report will be updated at the end of Stage |. With the end of the 
Cold War and cancellation of the nuclear weapons production mis- 
sion, the Department of Energy (DOE) is faced with the prospect of 
terminating traditional defense missions at several of its sites 
around the country. Rocky Flats and other sites have already ex- 
perienced layoffs and face more in the months ahead. Because of 
this, there is a need to explore the possibility of converting formre 
defense production facilities to private use so that underutilized 
workers and facilities may help minimize the impact on the US 
economy. Rocky Flats has developed a new mission statement: 
that of waste management, environmental cleanup and planning for 
potential site conversion to other uses. However, future uses of the 
site have yet to be determined. Thus, the purpose of the NCPP is 
to explore at Rocky Flats the possibility of economic development 
of DOE facilities, in a manner consistent with ongoing site waste 
management and cleanup activities, and non-prejudicial to future 
land use planning decisions. 


25592 (CONF-9406226-—, pp. 444-447) Long range planning 
at former nuclear weapon plants. Vrouwes, J.H. (EG & G Rocky 
Flats, Inc., Golden, CO (United States)). Pacific Northwest Lab.., 
Richland, WA (United States). [1994]. From DOE integrated work- 
shop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the approach to planning the cleanup of 
former nuclear weapon manufacturing plants. The limit of backward 
planning is the knowledge horizon. Extension of backward planning 
beyond this horizon is futile. Forward planning is the customary 
method for planning missions extending beyond that horizon. Plan- 
ning the future of former plant sites is a political activity by political 
decision makers. Scientists, professional planners, and public inter- 
est groups have an advisory role in this activity. 


25593 (CONF-9406226-, pp. 456-458) A structure for inte- 
grating decision making and science. Vrouwes, J.H. (EG&G 
Rocky Flats, Inc., Golden, CO (United States)). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
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Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing muttiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is about making decisions involving complex societal 
endeavors (e.g., cleanup of decommissioned Department of En- 
ergy weapons manufacturing plants.) Integration of decision 
making and science saves time and money. The paper presents a 
simple, uniformly applicable structure for integrating decision mak- 
ing. The decision makers must communicate their values to the 
scientific advisors. In return, the scientific recommendations must 
identify practical ways to achieve those values. 


25594 (CONF-9506201-6) Event identification by acoustic 
signature recognition. Dress, W.B.; Kercel, S.W. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 11. security technology symposium and exhibitioon; Virginia 
Beach, VA (United States); 19-22 Jun 1995. Order Number 
DE95014594. Source: OSTI; NTIS; GPO Dep. 

Many events of interest to the security commnnity produce 
acoustic emissions that are, in principle, identifiable as to cause. 
Some obvious examples are gunshots, breaking glass, takeoffs 
and landings of small aircraft, vehicular engine noises, footsteps 
(high frequencies when on gravel, very low frequencies. when on 
soil), and voices (whispers to shouts). We are investigating 
wavelet-based methods to extract unique features of such events 
for classification and identification. We also discuss methods of 
classification and pattern recognition specifically tailored for acous- 
tic signatures obtained by wavelet analysis. The paper is divided 
into three parts: completed work, work in progress, and future 
applications. The completed phase has led to the successful recog- 
nition of aircraft types on landing and takeoff. Both small aircraft 
(twin-engine turboprop) and large (commercial airliners) were in- 
cluded in the study. The project considered the design of a small, 
field-deployable, inexpensive device. The techniques developed 
during the aircraft identification phase were then adapted to a mul- 
tispectral electromagnetic interference monitoring device now 
deployed in a nuclear power plant. This is a general-purpose 
wavelet analysis engine, spanning 14 octaves, and can be adapted 
for other specific tasks. Work in progress is focused on applying 
the methods previously developed to speaker identification. Some 
of the problems to be overcome include recognition of sounds as 
voice patterns and as distinct from possible background noises 
(e.g., music), as well as identification of the speaker from a short- 
duration voice sample. A generalization of the completed work and 
the work in progress is a device capable of classifying any number 
of acoustic events-particularly quasi-stationary events such as en- 
gine noises and voices and singular events such as gunshots and 
breaking glass. We will show examples of both kinds of events and 
discuss their recognition likelihood. 


25595 (DOE/IG—-0378) Report on follow-up inspection of 
the double funding of security for special nuclear material at 
the Richland Operations Office. USDOE Ojffice of Inspector Gen- 
eral, Washington, DC (United States). Office of Inspections. 28 Aug 
1995. 34p. Sponsored by USDOE, Washington, DC (United 
States). Source: OST] (Free of Charge). 

In a June 3, 1993, Office of Inspections Letter Report, the Office 
of Inspector General notified the Department's Acting Chief Finan- 
cial Officer that the Department had requested and received $60 
million, double the funds needed, for the safeguard and security of 
special nuclear material at the Department's Richland Operations 
Office in Fiscal Year 1993. In response to the Letter Report, in a 
June 28, 1993, memorandum, the Acting Chief Financial Officer 
advised the Office of Inspector General that the extra $30 million 
received by the Office of Environmental Management would either 
be: (1) applied to unanticipated requirements in Fiscal Year 1993; 
(2) applied to the anticipated Congressional reduction to the De- 
partment's Fiscal Year 1994 budget request; or (3) used as an 
offset to the Fiscal Year 1995 budget request. The purpose of this 
follow-up inspection was to review the circumstances surrounding 
the Fiscal Year 1993 double funding for the security of special 
nuclear material at Richland. The principal objectives of this in- 
spection were to: (1) identify contributing factors to the double 
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funding and corrective actions needed to prevent the double fund- 
ing from reoccurring; and (2) review Departmental Managers’ 
response to the double funding issue. 


25596 (IAEA-INFCIRC—62(mod.1)) The text of the instru- 
ments connected with the Agency’s assistance to Argentina in 
establishing a research and isotope production reactor 
project. International Atomic Energy Agency, Vienna (Austria). 12 
Apr 1995. 6p. (in Arabic, Chinese, English, French, Russian, Order 
Number DE95635123. Source: OSTI; NTIS (US Sales Only); INIS. 

The Agreement between the Republic of Argentina, the Federa- 
tive Republic of Brazil, the Brazilian-Argentine Agency for 
Accounting and Control of Nuclear Materials and the International 
Atomic Energy Agency for the Application of Safeguards came into 
force on 4 March 1994. As a result of the coming into force of the 
aforesaid Agreement for Argentina, the application of safeguards 
under the Project Agreement of 2 December 1964 between Ar- 
gentina and the IAEA in connection with the Agency’s assistance 
to Argentina in establishing a research and isotope production re- 
actor project has been suspended. 


25597 (IAEA-INFCIRC-445) Communication dated 21 May 
1994 received from the Permanent Mission of the Democratic 
People’s Republic of Korea to the International Atomic Energy 
Agency. International Atomic Energy Agency, Vienna (Austria). 2 
Jun 1994. 24p. (In Arabic, Chinese, English, French, Russian, Or- 
der Number DE95635641. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The communication presents problems connected with the refu- 
elling campaign at the 5 MW Experimental Nuclear Power Plant. 


25598 (LA-12953-PR) Safeguards and security research 


and development progress report, October 1993—September 
1994. Smith, D.B.; Jaramillo, G.R. (comp.). Los Alamos National 
Lab., NM (United States). Aug 1995. 113p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95017016. Source: OSTI; NTIS; INIS; GPO Dep. 


This report describes the activities carried out by the Los Alamos 
Safeguards and Security Research and Development (R&D) pro- 
gram from October 1993 through September 1994. The activities 
presented in the first part of the report were directed primarily to 
domestic US safeguards applications and were, for the most part, 
sponsored by the Department of Energy's Office of Safeguards and 
Security (DOE/OSS, NN-50). The activities described in Part 2, 
International Safeguards, were supported by the International Safe- 
guards Division of the Office of Arms Control and Nonproliferation 
(DOE/OACN, NN-40). Part 3 describes several safeguards or 
safeguards-related activities that have other sponsors. The final 
part of the report lists titles and abstracts of Los Alamos safe- 
guards R&D reports, technical journal articles, and conference 
papers that were published or presented in 1994. 


25599 (LA-12992) Design and calibration of the AWCC for 
measuring uranium hexafluoride. Wenz, T.R.; Menlove, H.O.; 
WSalton, G.; Baca, J. Los Alamos National Lab., NM (United 
States). Aug 1995. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016685. Source: OSTI; NTIS; INIS; GPO Dep. 

An Active Well Coincidence Counter (AWCC) has been modified 
to measure variable enrichment uranium hexafluoride (UF¢) in stor- 
age bottles. An active assay technique was used to measure the 
235) content because of the small quantity (nominal loading of 2 
kg UF¢) and nonuniform distribution of UF, in the storage bottles. 
A new insert was designed for the AWCC composed of graphite 
containing four americium-lithium sources. Monte Carlo calculations 
were used to design the insert and to calibrate the detector. 
Benchmark measurements and calculations were performed using 
uranium oxide resulted in assay values that agreed within 2 to 3% 
of destructive assay values. In addition to UF,, the detector was 
also calibrated for HEU ingots, billets, and alloy scrap using the 
standard Mode 1 end-plug configuration. 


25600 (LA-13008-M) TOKM hardware operation manual. 
Menlove, H.O. (Los Alamos National Lab., NM (United States)); 
Halbig, J.K.; Klosterbuer, S.F.; Bosler, G.E.; Abedin-Zadeh, R.; 
Syed-Azmi, B. Los Alamos National Lab., NM (United States). 
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Aug 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95017015. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual describes the detector design features, performance, 
and operating characteristics of the Tokai-1 spent fuel monitor. The 
system includes a pair of monitors-one for the primary (normal) 
fuel transfer chute and one for the by-pass fuel transfer chute. 
Each monitor contains four independent detector tubes to provide 
direction of travel and redundancy. There are two ion chambers 
and two °He tubes inside each detector package. All of the detec- 
tors are used to monitor the presence of spent-fuel gamma rays as 
the fuel rods pass alongside the detector package. Gamma-ray 
and neutron detector (GRAND) electronics supply power to the ion 
chambers and °He tubes, and the data is collected in the GRAND 
and the Kontron computer. The system is designed to operate 
unattended with data pickup by the inspectors on a 90-day period. 
This manual gives the performance and calibration parameters. 


25601 (LA-UR-95-1531) Computerized material accounting. 
Claborn, J.; Erkkila, B. Los Alamos National Lab., NM (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9505227-— 
6: 17. ERSADA symposium on safeguards and nuclear material 
management, Aachen (Germany), 9-11 May 1995). Order Number 
DE95015288. Source: OSTI; NTIS; GPO Dep. 

With the advent of fast, reliable database servers running on in- 
expensive networked personal computers, it is possible to create 
material accountability systems that are easy to learn, easy to use, 
and cost-effective to implement. Maintaining the material data in a 
relational database allows data to be viewed in ways that were pre- 
viously very difficult. This paper describes a software and hardware 
platforms for the implementation of such an accountability system. 


25602 (LA-UR-95-1989) Passive neutron assay of hetero- 
geneous waste drums using the segmented Add-a-Source 
method. Menlove, H.O. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
72: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015192. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed passive neutron detectors that include the 
Add-a-Source (AS) technique to improve the accuracy of the non- 
destructive assay of plutonium in large waste containers. We have 
improved the AS by incorporating multiple positions for the **Cf 
source on the exterior of a 200-L drum. The multiple positions give 
a better coverage of the drum and have the effect of segmenting 
the matrix as a function of fill height. We have applied the multipo- 
sition AS to the assay of drums with heterogeneous matrix 
combinations of concrete, polyethylene, wood, paper, and metal. 
The measurement errors caused by the matrix significantly reduced 
by the AS technique and anomalous shielding material in the drum 
can be flagged for more detailed investigation. 


25603 (LA-UR-95-2017) Automatic identification of NDA 
measured items: Use of E-tags. Chitumbo, K. (International 
Atomic Energy Agency (United States)); Olsen, R.; Hatcher, C.R.; 
Kadner, S.P. Los Alamos National Lab., NM (United States). 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950787-23: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015293. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes how electronic identification devices or E- 
tags could reduce the time spent by LAEA inspectors making 
nondestructive assay (NDA) measurements. As one example, the 
use of E-tags with a high-level neutron coincidence counter (HLNC) 
is discussed in detail. Sections of the paper include inspection pro- 
cedures, system description, software, and future plans. Mounting 
of E-tabs, modifications to the HLNC, and the use of tamper indi- 
cating devices are also discussed. The technology appears to have 
wide application to different types of nuclear facilities and inspec- 
tions and could significantly change NDA inspection procedures. 





25604 (LA-UR-95-2050) Analysis of integrated video and 
radiation data. Howell, J.A.; Menlove, H.O.; Rodriguez, C.A.; Bed- 
dingfield, D.; Vasil, A. Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
73: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015282. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed prototype software for a facility-monitoring 
application that will detect anomalous activity in a nuclear facility. 
The software, which forms the basis of a simple model, automati- 
cally reviews and analyzes integrated safeguards data from 
continuous unattended monitoring systems. This technology, based 
on pattern recognition by neural networks, provides significant ca- 
pability to analyze complex data and has the ability to learn and 
adapt to changing situations. It is well suited for large automated 
facilities, reactors, spent-fuel storage facilities, reprocessing plants, 
and nuciear material storage vaults. 


25605 (LA-UR-95-2075) Chemical and isotopic determina- 
tion from complex spectra. Zardecki, A.; Strittmatter, R.B. Los 
Alamos National Lab., NM (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787-—25: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015302. Source: 
OSTI; NTIS; GPO Dep. 

Challenges for proliferation detection include remote, high- sensi- 
tivity detection of chemical effluents from suspect facilities and 
enhanced detection sensitivity for nuclear material. Both the identi- 
fication of chemical effluents with lidar and enhanced nuclear 
material detection from radiation sensors involve determining 
constituents from complex spectra. In this paper, we extend tech- 
niques used to analyze time series to the analysis of spectral data. 
Pattern identification methods are applied to spectral data for do- 
mains where standard matrix inversion may not be suitable 
because of detection statistics. We use a feed-forward, back- 
propagation neural network in which the nodes of the input layer 
are fed with the observed spectral data. The nodes of the output 
layer contain the identification and concentration of the isotope or 
chemical effluent the sensor is to identify. We will discuss the neu- 
ral network architecture, together with preliminary results obtained 
from the training process. 


25606 (LA-UR-95-2122) Anomaly detection applied to a 
materials control and accounting database. Whiteson, R. (Los 
Alamos National Lab., NM (United States)); Spanks, L.; Yarbro, T. 
Los Alamos National Lab., NM (United States). 1995. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787-60: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95016871. Source: 
OSTI; NTIS; GPO Dep. 

An important component of the national mission of reducing the 
nuclear danger includes accurate recording of the processing and 
transportation of nuclear materials. Nuclear material storage 
facilities, nuclear chemical processing plants, and nuclear fuel fab- 
rication facilities collect and store large amounts of data describing 
transactions that involve nuclear materials. To maintain confidence 
in the integrity of these data, it is essential to identify anomalies in 
the databases. Anomalous data could indicate error, theft, or diver- 
sion of material. Yet, because of the complex and diverse nature of 
the data, analysis and evaluation are extremely tedious. This paper 
describes the authors work in the development of analysis tools to 
automate the anomaly detection process for the Material Account- 
ability and Safeguards System (MASS) that tracks and records the 
activities associated with accountable quantities of nuclear material 
at Los Alamos National Laboratory. Using existing guidelines that 
describe valid transactions, the authors have created an expert 
system that identifies transactions that do not conform to the guide- 
lines. Thus, this expert system can be used to focus the attention 
of the expert or inspector directly on significant phenomena. 


25607 (LA-UR-95-2124) LANMAS core: Update and current 
directions. Claborn, J. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
76: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016868. Source: OSTI; NTIS; INIS; GPO Dep. 

Local Area Network Material Accountability system (LANMAS) 
core software provides the framework of a material accountability 
system. It tracks the movement of material throughout a site and 
generates the required material accountability reports. LANMAS is 
a net-work- based nuclear material accountability system that runs 
in a client/server mode. The database of material type and location 
resides on the server, while the user interface runs on the client. 
The user interface accesses the data stored on the server via a 
network. The LANMAS core can be used as the foundation for 
building required materials control and accountability (MCA) func- 
tionality at any site requiring a new MCA system. An individual site 
will build on the LANMAS core by supplying site-specific software. 
This paper will provide an update on the current LANMAS develop- 
ment activities and discuss the current direction of the LANMAS 
project. 


25608 (LA-UR-—95-2156) Los Alamos MAWST software lay- 
ered on Westinghouse Savannah River Company's nuclear 
materials accountability system. Whitty, W.J. (Los Alamos Na- 
tional Lab., NM (United States)); Smith, J.E.; Davis, J.M. Jr. Los 
Alamos National Lab., NM (United States). [1995]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787-50: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 912 Jul 1995). Order Number DE95016856. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos Safeguards Systems Group’s Materials Ac- 
counting With Sequential Testing (MAWST) computer program was 
developed to fulfill DOE Order 5633.3B requiring that inventory- 
difference control limits be based on variance propagation or any 
other statistically valid technique. Westinghouse Savannah River 
Company (WSRC) developed a generic computerized accountabil- 
ity system, NucMAS, to satisfy accounting and _ reporting 
requirements for material balance areas. NucMAS maintains the 
calculation methods and the measurement information required to 
compute nuclear material transactions in elemental and isotopic 
masses by material type code. The Safeguards Systems Group 
designed and implemented to WSRC’s specifications a software in- 
terface application, called NucMASloe. It is a layered product for 
NucMAS that automatically formats a NucMAS data set to a format 
compatible with MAWST and runs MAWST. This paper traces the 
development of NucMASioe from the Software Requirements 
through the testing and demonstration stages. The general design 
constraints are described as well as the difficulties encountered on 
interfacing an external software product (MAWST) with an existing 
classical accounting structure (NucMAS). The lessons learned from 
this effort, the design, and some of the software are directly appli- 
cable to the Local Area Network Material Accountability System 
(LANMAS) being sponsored by DOE. 


25609 (LA-UR-95-2157) Modernizing computerized nuclear 
material accounting systems. Erkkila, B.H. (Los Alamos National 
Lab., NM (United States). Safeguards Systems Group); Claborn, J. 
Los Alamos National Lab., NM (United States). [1995]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787-51: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 912 Jul 1995). Order Number DE95016855. Source: 
OSTI; NTIS; INIS; GPO Dep. 

DOE Orders and draft orders for nuclear material control and ac- 
countability address a complete material control and accountability 
(MC and A) program for all DOE contractors processing, using, or 
storing nuclear materials. A critical element of an MC and A 
program is the accounting system used to track and record all in- 
ventories of nuclear material and movements of materials in those 
inventories. Most DOE facilities use computerized accounting sys- 
tems to facilitate the task of accounting for all their inventory of 
nuclear materials. Many facilities still use a mixture of a manual 
paper system with a computerized system. Also, facilities may use 
multiple systems to support information needed for MC and A. For 
real-time accounting it is desirable to implement a single integrated 
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data base management system for a variety of users. In addition to 
accountability needs, waste management, material management, 
and production operations must be supported. Information in these 
systems can also support criticality safety and other safety issues. 
Modern networked microcomputers provide extensive processing 
and reporting capabilities that single mainframe computer systems 
struggle with. This paper describes an approach being developed 
at Los Alamos to address these problems. 


25610 (LA-UR-95-2197) Ultrasonic methods for locating 
hold-up. Sinha, D.N.; Olinger, C.T. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
49: 36. annual meeting of the Institute for Nuclear Materials 
Management, Paim Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016845. Source: OSTI; NTIS; INIS; GPO Dep. 

Hold-up remains one of the major contributing factors to 
unaccounted for materials and can be a costly problem in decon- 
tamination and decommissioning activities. Ultrasonic techniques 
are being developed to noninvasively monitor hold-up in process 
equipment where the inner surface of such equipment may be in 
contact with the hold-up material. These techniques may be useful 
in improving hold-up measurements as well as optimizing decon- 
tamination techniques. 


25611 (LA-UR-95-2206) Development of an ASTM standard 
guide on performing vulnerability assessments for nuclear fa- 
cilities. Wilkey, D.D. Los Alamos National Lab., NM (United 
States). 1995. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950787-46: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016842. Source: OSTI; NTIS; GPO Dep. 

This paper describes an effort undertaken by subcommittee 
C26.12 (Safeguards) of the American Society for Testing and 
Materials (ASTM) to develop a standard guide for performing vul- 
nerability assessments (VAs). VAs are performed to determine the 
effectiveness of safeguards and security systems for both domestic 
and international nuclear facilities. These assessments address a 
range of threats, including theft of nuclear material and sabotage, 
and use an array of methods. The approach to performing and 
documenting VAs is varied and is largely dependent upon the tools 
used to perform them. This diversity can lead to tools being mis- 
used, making validation of VAs more difficult. The development of 
a standard guide for performing VAs would, if generally accepted, 
alleviate these concerns. ASTM provides a forum for developing 
guides that includes a high level of peer review to assure that the 
result is acceptable to all potential users. Additionally, the ASTM is 
widely recognized for setting standards, and endorsement by the 
Society may increase the likelihood of acceptance by the nuclear 
community. The goal of this work is to develop a guide that is inde- 
pendent of the tools being used to perform the VA and applicable 
to the spectrum of threats described above. 


25612 (LA-UR-95-2228) International inspection activity 
impacts upon DOE safeguards requirements. Zack, N.R. (Los 
Alamos National Lab., NM (United States). Safeguards Systems 
Group); Crawford, D.W. Los Alamos National Lab., NM (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787- 
47: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016839. Source: OSTI; NTIS; INIS; GPO Dep. 
The US has placed certain special nuclear materials declared 
excess to their strategic needs under international safeguards 
through the International Atomic Energy Agency (IAEA). This Presi- 
dential initiative has obligated materials at several Department of 
Energy (DOE) facilities for these safeguards activities to demon- 
strate the willingness of the US to ban production or use of nuclear 
materials outside of international safeguards. However, IAEA in- 
spection activities generally tend to be intrusive in nature and are 
not consistent with several domestic safeguards procedures imple- 
mented to reduce worker radiation exposures and increase the 
cost-effectiveness and efficiency of accounting for and storing of 
special nuclear materials. To help identify and provide workable so- 
lutions to these concerns, the Office of Safeguards and Security 
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has conducted a program to determine possible changes to the 
DOE safeguards and security requirements designed to help facili- 
ties under international safeguards inspections more easily comply 
with domestic safeguards goals during international inspection 
activities. This paper will discuss the impact of international inspec- 
tion activities on facility safeguards operations and departmental 
safeguards procedures and policies. 


25613 (LA-UR-95-2264) Demonstration of safeguards tech- 
nology at the Russian Institute of Experimental Physics 
(VNIIEF), Arzamas-16. Yuferev, V. (and others); Skripka, G.; Au- 
gustson, R.H. Los Alamos National Lab., NM (United States). 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950787-39: 36. annual 
meeting of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016831. Source: OSTI; NTIS; GPO Dep. 

As part of the US-Russian Lab-to-Lab program for strengthening 
nuclear material protection, control, and accounting (MPC&A), a 
testbed facility has been established in a laboratory of the VNIIEF 
to demonstrate safeguards technology to nuclear facility operators. 
The design of the testbed MPC&A system provides the functions of 
nondestructive measurements for plutonium and highly enriched 
uranium, item control, personnel access control, radiation portal 
monitoring, search equipment, and computerized on-line account- 
ing. The system controls, monitors, and accounts for nuclear 
material and people as the material moves through three MBAs. It 
also assists with physical inventory taking. A total of 39 instru- 
ments and control systems are being demonstrated in the present 
version of the testbed. Of these, about half are of Russian design 
and fabrication, including the software for the item monitoring and 
the accounting systems. These two computer systems are on an 
ethernet network and connected in a client-server local area 
architecture. The item monitoring system is integrated with the ac- 
counting system, providing alarm and status information to a 
central dispatcher terminal. The operation of the MPC&A testbed 
has been demonstrated under routine and alarm conditions in 
collaboration with safeguards staff from the six participating US na- 
tional labs. Workshops and training for Russian nuclear facility 
operators are in progress. As needs for additional MPC&A technol- 
ogy at specific plants are identified, these are incorporated into the 
testbed and used to certify the hardware and software for imple- 
mentation at the plant. 


25614  (LA-UR-95-2334) Fabrication of 12% ™°Pu calorime- 
try standards. Long, S.M.; Hildner, S.; Gutierrez, D.; Mills, C.; 
Garcia, W.; Gurule, C. Los Alamos National Lab., NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
62: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016783. Source: OST!; NTIS; INIS; GPO Dep. 
Throughout the DOE complex, laboratories are performing calori- 
metric assays on items containing high burnup plutonium. These 
materials contain higher isotopic range and higher wattages than 
materials previously encountered in vault holdings. Currently, mea- 
surement control standards have been limited to utilizing 6% °4°Pu 
standards. The lower isotopic and wattage value standards do not 
complement the measurement of the higher burnup material. Par- 
ticipants of the Calorimetry Exchange (CALEX) Program have 
identified the need for new calorimetric assay standards with a 
higher wattage and isotopic range. This paper describes the fabri- 
cation and verification measurements of the new CALEX standard 
containing 12% *4°Pu oxide with a wattage of about 6 to 8 watts. 


25615 (LA-UR-95-2335) Progress toward mutual reciprocal 
inspections of fissile materials from dismantled nuclear 
weapons. Johnson, M.W. (Los Alamos National Lab., NM (United 
States)); Gosnell, T.B. Los Alamos National Lab., NM (United 
States). [1995]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
61: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016782. Source: OSTI; NTIS; INIS; GPO Dep. 
In March 1994, the United States and the Russian Federation 
announced their intention to conduct mutual reciprocal inspections 





(MRI) to confirm inventories of fissile materials from dismantled nu- 
clear weapons. Subsequent interactions between the two countries 
have established the basis for an MRI regime, covering instrumen- 
tation, candidate sites for MRI, and protection of information 
deemed sensitive by the countries. This paper discusses progress 
made toward MRI, stressing measurement technologies and ob- 
servables, as well as prospects for MRI implementation. An 
analysis is presented of observables that might be exploited to pro- 
vide assurance that the material being measured could have come 
from a dismantled weapon rather than other sources. Instrumenta- 
tion to exploit these observables will also be discussed, as will joint 
US/Russian efforts to demonstrate such instrumentation. Progress 
toward a so-called “program of cooperation” between the two 
countries in protecting each other's sensitive information will be re- 
viewed. All of these steps are essential components of an eventual 
comprehensive regime for controlling fissile materials from 
weapons. 


25616 (LA-UR-95-2795) Development of a near-real-time 
accountability system. Wilkey, D.D.; Whitty, W.J. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509215-1: 5. International American Nuclear Society 
(ANS) conference, Jackson Hole, WY (United States), 24-29 Sep 
1995). Order Number DE95016925. Source: OSTI; NTIS; GPO 
Dep. 

This paper discusses design issues for establishing a near-real- 
time accountability (NRTA) system for modem fuel fabrication 
facilities; however, the approach for developing an NRTA could be 
applied to many nuclear facilities planned for construction. The pro- 
posed design is for a computerized materials accounting system 
capable of providing near-real-time materials balances and associ- 
ated variances. The system must accommodate data from both 
destructive analysis (DA) and nondestructive analyses (NDA) of 
material-in-process and interim storage. DA and mass measure- 
ments are used by facility operations for process control and 
drawing material balances. NDA measurements will be used pri- 
marily by International Atomic Energy Agency (IAEA) inspectors for 
verification of inventories. An essential component of the NRTA 
system is a software interface between the facility's process control 
computer and the NRTA computer. The purpose of the interface is 
to facilitate the use of process measurement and material transfer 
data to compute materials unaccounted for (MUF), limit of error of 
MUF (LEMUF), and covariance matrices for a sequence of MUFs. 
The design of the interface facilitates use of LANL developed soft- 
ware Materials Accounting with Sequential Testing (MAWST) for 
the NRTA calculations described above. The basic approach in- 
volves a comprehensive systems analysis to evaluate the NRTA 
system design; development of simulation software for analysis of 
process flows, holdup, and MUF/LEMUF; development of evalua- 
tion software for analysis of NRTA systems; and preparation of 
design specifications for software to implement NRTA. 


25617 (LA-UR-95-2915) United States-Russia exchange 
visits. Desmond, W.J. (USDOE, Washington, DC (United States). 
Office of Nonproliferation and National Security); Czajkowski, A.F.; 
Zack, N.R.; Martin, H.R.; Gardner, B.; Schlegel, S.; Von Hippel, F. 
Los Alamos National Lab., NM (United States). [1995]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787-77: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95016932. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy, under a government-to-government 
program, hosted the first visit with the Russian Federation to ex- 
change information and technologies for special nuclear material 
control, accounting, and physical protection at a plutonium storage 
facility. The Russian specialists toured a storage facility at the Han- 
ford Site near Richland, Washington, and were shown the physical 
protection and materials control systems that DOE employs to pro- 
tect excess nuclear materials. Technical discussions included topics 
associated with protective forces and their operation, perimeter and 
interior intrusion detection and assessment equipment/systems, 
vulnerability assessment demonstrations, and the vault monitoring 
and materials control systems. In October, the Russian Federation 
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hosted a reciprocal visit to the Mayak Enterprise civil plutonium 
storage facility, previously known as Chelyabinsk-65. The US spe- 
cialists participated in technical discussions on the protection and 
control of plutonium and supported an evaluation of safeguards 
and security at the Mayak storage facility. 


25618 (NUREG—0525-Vol.2-Rev.3) Safeguards Summary 
Event List (SSEL). January 1, 1990-December 31, 1994, Vol 
ume 2, Revision 3. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Fuel Cycle Safety and Safeguards. Jul 
1995. 126p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO; INIS. 

The Safeguards Summary Event List provides brief summaries 
of hundreds of safeguards-related events involving nuclear material 
or facilities regulated by the US Nuclear Regulatory Commission. 
Events are described under the categories: Bomb-related, Intru- 
sion, Missing/Allegedly Stolen, Transportation-related, Tampering/ 
Vandalism, Arson, Firearms-related, Radiological Sabotage, Non- 
radiological Sabotage, and Miscellaneous. Because of the public 
interest, the Miscellaneous category also includes events reported 
involving source material, byproduct material, and natural uranium, 
which are exempt from safeguards requirements. Information in the 
event descriptions was obtained from official NRC sources. 


25619 (ORNL/ER-230/R1) Project Management Plan for the 
isotopes Facilities Deactivation Project at Oak Ridge National 
Laboratory. Oak Ridge National Lab., TN (United States). Apr 
1995. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95016168. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Restoration Program. 

The purpose of the Isotopes Facilities Deactivation Project 
(IFDP) is to place former isotopes production facilities at the Oak 
Ridge National Laboratory in a safe, stable, and environmentally 
sound condition suitable for an extended period of minimum 
surveillance and maintenance (S&M) and as quickly and economi- 
cally as possible. Implementation and completion of the 
deactivation project will further reduce the already small risks to 
the environment and to public safety and health. Furthermore, the 
project should result in significant S&M cost savings in the future. 
The IFDP management plan has been prepared to document the 
project objectives, define organizational relationships and responsi- 
bilities, and outline the management control systems to be 
employed in the management of the project. The project has 
adopted a strategy to deactivate the simple facilities first, to reduce 
the scope of the project, and to gain experience before addressing 
more difficult facilities. A decision support system is being devel- 
oped to identify those activities, that best promote the project 
mission and result in largest cost savings. The Work Plan for the 
Isotopes Facilities Deactivation Project at Oak Ridge National Lab- 
oratory (Energy Systems 1994) defines the project schedule, the 
cost estimate, and the technical approach for the project. 


25620 (PNL-10615) Cost update technology, safety, and 
costs of decommissioning a reference uranium hexafluoride 
conversion plant. Miles, T.L.; Liu, Y. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1995. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95017599. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study is to update the cost estimates devel- 
oped in a previous report, NUREG/CR-1757 (Elder 1980) for 
decommissioning a reference uranium hexafluoride conversion 
plant from the original mid-1981 dollars to values representative of 
January 1993. The cost updates were performed by using escala- 
tion factors derived from cost index trends over the past 11.5 
years. Contemporary price quotes wee used for costs that have in- 
creased drastically or for which is is difficult to find a cost trend. No 
changes were made in the decommissioning procedures or cost el- 
ement requirements assumed in NUREG/CR-1757. This report 
includes only information that was changed from NUREG/CR-1757. 
Thus, for those interested in detailed descriptions and associated 
information for the reference uranium hexafluoride conversion 
plant, a copy of NUREG/CR-1757 will be needed. 


25621 (PNL—10705-Vol.3) Special nuclear materials cutoff 
exercise: Issues and lessons learned. Volume 3. Libby, R.A.; 
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Segal, J.E.; Stanbro, W.D.; Davis, C. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1995. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95016956. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is appendices D-J for the Special Nuclear Materi- 
als Cutoff Exercise: Issues and Lessons Learned. Included are 
discussions of the US IAEA Treaty, safeguard regulations for nu- 
clear materials, issue sheets for the PUREX process, and the 
LANL follow up activity for reprocessing nuclear materials. 


25622 (PNL-SA-25897) Tamper indicating and sensing 
optical-based smart structures. Sliva, P.; Anheier, N.C.; Gordon, 
N.R.; Simmons, K.L.; Stahl, K.A.; Undem, H.A. Pacific Northwest 
Lab., Richland, WA (United States). May 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-9505240-3: Pacific NW fiber optic sensor 
conference, Troutdale, OR (United States), 3-4 May 1995). Order 
Number DE95014619. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper has presented an overview of the type of optical- 
based structures that can be designed and constructed. These 
smart structures are capable of responding to their environment. 
The examples given represent a modest sampling of the complex- 
ity that can be achieved in both design and practice. 
Tamper-indicating containers and smart, sensing windows demon- 
strate just a few of the applications. We have shown that 
optical-based smart structures can be made multifunctional with the 
sensing built in. The next generation smart structure will combine 
the sensing functionality of these optical-based smart structures 
with other sensors such as piezoelectrics and electro-rheological 
fluids to not only be able to respond to the environment, but to 
adapt to it as well. An example of functionality in this regime would 
be a piezosensor that senses pressure changes (e.g., shock 
waves), which then causes an electro-rheological fluid to change 
viscosity. A fiber sensor located in or near the electro-rheological 
fluid senses the stiffness change and sends a signal through a 
feedback loop back to the piezosensor for additional adjustments 
to the electro-rheological fluid. 


25623 (RFP—4974) Implementation of IAEA safeguards at 
the Rocky Flats Environmental Technology Site. Giacomini, J.J. 
(EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant); Finleon, C.A.; Larsen, R.K.; Lucas, M.; Langner, D. 
EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant. [1995]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90RF62349. (CONF-950787— 
15: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015125. Source: OSTI; NTIS; INIS; GPO Dep. 

When President Clinton spoke to the United Nations General As- 
sembly in September 1993, he offered to place US excess defense 
nuclear material under International Atomic Energy Agency (IAEA) 
safeguards, before the next Nuclear Nonproliferation Treaty (NPT) 
Extension Conference. This set in motion a flurry of activities at 
three DOE facilities, including Rocky Flats Environmental Technol- 
ogy Site (Site). With general guidance from DOE Headquarters, 
the facility selected a suitable storage area, identified appropriate 
materials, and acquired the necessary instrumentation to imple- 
ment full-scale IAEA safeguards on excess plutonium oxide. 


25624 (SAND-95-1012C) Modeling ground vehicle acoustic 
signatures for analysis and synthesis. Haschke, G. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Stanfield, R. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
6p. Sponsored by Department of Defense, Washington, DC (United 
States); USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-950787-19: 36. annual meeting of the 
Institute for Nuclear Materials Management, Palm Desert, CA 
(United States), 9-12 Jul 1995). Order Number DE95015077. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Security and weapon systems use acoustic sensor signals to 
classify and identify moving ground vehicles. Developing robust 
signal processing algorithms for this is expensive, particularly in 
presence of acoustic clutter or countermeasures. This paper pro- 
poses a parametric ground vehicle acoustic signature model to aid 
the system designer in understanding which signature features are 
important, developing corresponding feature extraction algorithms 
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and generating low-cost, high-fidelity synthetic signatures for test- 
ing. The authors have proposed computer-generated acoustic 
signatures of armored, tracked ground vehicles to deceive 
acoustic-sensored smart munitions. They have developed quantita- 
tive measures of how accurately a synthetic acoustic signature 
matches those produced by actual vehicles. This paper describes 
parameters of the model used to generate these synthetic signa- 
tures and suggests methods for extracting these parameters from 
signatures of valid vehicle encounters. The model incorporates 
wide-bandwidth and narrow- bandwidth components that are modu- 
lated in a pseudo-random fashion to mimic the time dynamics of 
valid vehicle signatures. Narrow- bandwidth feature extraction tech- 
niques estimate frequency, amplitude and phase information 
contained in a single set of narrow frequency- band harmonics. 
Wide-bandwidth feature extraction techniques estimate parameters 
of a correlated-noise-floor model. Finally, the authors propose a 
method of modeling the time dynamics of the harmonic amplitudes 
as a means adding necessary time-varying features to the narrow- 
bandwidth signal components. The authors present results of 
applying this modeling technique to acoustic signatures recorded 
during encounters with one armored, tracked vehicle. Similar mod- 
eling techniques can be applied to security systems. 


25625 (SAND—95-1269C) Physical protection cooperation 
with Former Soviet Union countries. Williams, J.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9506201-—2: 11. security tech- 
nology symposium and exhibitioon, Virginia Beach, VA (United 
States), 19-22 Jun 1995). Order Number DE95014213. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper presents an overview of physical protection coopera- 
tion activities between Sandia (SNL) and the Former Soviet Union 
(FSU) regarding Material Protection Control and Accounting 
(MPC&A) responsibilities. Begun four years ago as part of the 
Safe, Secure Dismantlement Program, this project is intended to 
stem proliferation of weapons of mass destruction. Purpose of the 
program is to accelerate progress toward a goal shared by both 
Russia and the United States: to reduce the risk of nuclear 
weapons proliferation, including such threats as theft, diversion, 
and unauthorized possession of nuclear materials. This will be ac- 
complished by strengthening the MPC&A systems in both, 
countries. This new program (US Department of Energy Laboratory- 
to-Laboratory MPC&A program) is designed to complement 
Government-to-Government programs sponsored by US Senators 
Nunn and Lugar. US and Russian representatives exchange visits 
and discuss physical protection philosophies. Russian representa- 
tives have received formal training in the US process of system 
design and analysis to include the design of an effective physical 
protection system, determination of physical protection system ob- 
jectives, initial design of a physical protection system, evaluation of 
the design, and often redesign or refinement of the existing sys- 
tem. Some Russian organizations have philosophies similar to 
those of the United States, but when they differ, the US and Rus- 
sian representatives must negotiate. Other Russian organizations, 
because of heavy reliance on guard forces, have not developed a 
systematic design process. Cooperative work between US national 
laboratories and Russian counterparts has resulted in major physi- 
cal protection enhancements at a Russian demonstration site and 
other advancements for Laboratory-to-Laboratory projects. 


25626 (SAND—95-1330C) US/Russian Laboratory-to- 
Laboratory MPC&A at the RRC Kurchatov institute. Bondarev, 
N.D. (RRC Kurchatov Institute, Moscow (Russian Federation)); 
Sukhoruchkin, V.; Melkof, E.L. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787-—75: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95014849. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Formal interactions with Kurchatov Institute (KI) began summer 
1994 on material protection, control and accountability (MPC&A). 
Contracts were placed by LANL and Sandia with KI to implement a 
nuclear material accounting system and a physical security system 





at a KI demonstration facility which contain two critical assemblies 
with special nuclear material. LLNL implemented May 1995 a task 
to measure by gamma-ray spectroscopy the uranium enrichment of 
fuel in the facility. This laboratory-to-laboratory effort is part of the 
cooperative program between US and Russian institutes in nuclear 
material nonproliferation. In 1994-5, Ki personnel demonstrated the 
physical security system. The next facility for work in MPC&A at KI 
is the Central Storage Facility, which is important for the computer- 
ized material accounting system for KI. 


25627 (SAND-95-1464C) Safeguards and security benefits 
of project straight-line. Jaeger, C.D.; Waddoups, |.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950787-16: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Paim 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015078. Source: OSTI; NTIS; INIS; GPO Dep. 

As a result of a number of events the inventory of fissile materi- 
als no longer in nuclear weapons in the United States is increasing. 
This has led to a growing concern regarding the potential for theft 
and/or diversion and accountability of this material. Straight-Line is 
a project whose purpose is to demonstrate a site-independent 
system to monitor stored nuclear material (e.g. plutonium) and inte- 
grate the collection, processing and dissemination of information 
regarding this material. Safeguards and security (S&S) goals of this 
project include data transfer of information on nuclear material to 
appropriate users to enhance S&S, continuous on-line accountabil- 
ity, reduction of hands-on access to nuclear materials, incorporation 
of information security technologies, and early detection of tamper- 
ing or unauthorized material movement. This paper addresses 
threat considerations, S&S requirements, S&S objectives, and is- 
sues for the Straight-Line project. S&S features and benefits of this 
project are discussed with respect to existing item monitoring sys- 
tems and/or other material tracking systems being developed. 


25628 (SAND—95-1471C) Modular Integrated Monitoring 
System (MIMS) field test installations. Martinez, R.L. (Sandia 
National Labs., Albuquerque, NM (United States)); Waymire, D.R.; 
Fuess, D.A. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950787— 
12: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015072. Source: OSTI; NTIS; GPO Dep. 

The MIMS program is funded by the Department of Energy 
under the Office of Nonproliferation and National Security. The pro- 
gram objective is to develop cost effective, modular, multi-sensor 
monitoring systems. Both in-plant and ground based sensors are 
envisioned. It is also desirable to develop sensors/systems that can 
be fielded/deployed in a rapid fashion. A MIMS architecture was 
selected to allow modular integration of sensors and systems and 
is based on LonWorks technology, commercially developed by 
Echelon Corporation. The first MIMS fieldable hardware was 
demonstrated at Lawrence Livermore National Laboratory. The 
field test, known within the DOE as the Item Tracking and Trans- 
parency (IT&l) demonstration, involved the collaboration and 
cooperation of five DOE laboratories (Sandia (SNL), Lawrence Liv- 
ermore (LLNL), Pacific Northwest (PNL), Los Alamos (LANL), and 
Oak Ridge (ORNL)). The IT&T demonstration involved the monitor- 
ing of special nuclear material as it was transported around the 
facility utilizing sensors from the participating labs. The scenario 
was programmed to ignore normal activity in the facility until entry 
into the room where the material was stored. A second demonstra- 
tion, which involved three separate scenarios, was conducted at 
Idaho National Engineering Laboratory (INEL). The participants in- 
cluded representatives from SNL, LLNL, PNL, and INEL. DOE has 
selected INEL as the long term testbed for MIMS developed 
sensors, systems, and scenarios. This paper will describe the in- 
stallation, intended purpose, and results of the field demonstrations 
at LLNL and INEL under the MIMS program. 


25629 (SAND—95-1475C) Demonstration of bilateral U.S. 
and Russian remote monitoring system for special nuclear 
materials. Sheely, K.B. (Dept. of Energy, Washington, DC (United 
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States)); O’Connell, M.F.; Corbell, B.H. Sandia National Labs., Al- 
buquerque, NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787—14: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95015074. Source: OSTI; NTIS; GPO 
Dep. 

In the context of U.S. and Russian lab-to-lab initiatives, Sandia 
National Laboratories contracted with Kurchatov Institute Russian 
Research Center to demonstrate the feasibility of remotely monitor- 
ing the storage of nuclear material. The cooperative experiment 
was to demonstrate the Remote Monitoring System (RMS) with a 
minimum of 10 kg of HEU in storage at reciprocal facilities. The 
Kurchatov Institute selected a site at their facility and the DOE se- 
lected a site at the Argonne National Laboratory-West facility. At 
Kurchatov, there is material for monitoring in a floor vault, a cabi- 
net, and shipping containers. At Argonne West, material stored in 
two types of storage systems is available for material monitoring. 
This paper discusses the system concept from both perspectives: 
the operator of a facility where a RMS is deployed and the user of 
the RMS at the remote site. The demonstration provides a unique 
opportunity to have a bilateral demonstration/evaluation where 
each participant examines all aspects of the system. The hardware 
and software needed to implement this system is discussed. The 
impacts to the operation of the facilities are discussed as well as 
the use of the system to remotely monitor a facility. This technol- 
ogy provides the capability of remotely monitoring the access to 
the stored nuclear materials but is not a real time security alarm 
system. Several enhancements to the Remote Monitoring System 
have been identified for future consideration. 


25630 (SAND-95-1477C) An introduction to video image 
compression and authentication technology for safeguards 
applications. Johnson, C.S. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787—17: 36. annual meeting of the Institute for Nuclear 
Materials Management, Paim Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95015076. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Verification of a video image has been a major problem for safe- 
guards for several years. Various verification schemes have been 
tried on analog video signals ever since the mid-1970's. These 
schemes have provided a measure of protection but have never 
been widely adopted. The development of reasonably priced com- 
plex video processing integrated circuits makes it possible to 
digitize a video image and then compress the resulting digital file 
into a smaller file without noticeable loss of resolution. Authentica- 
tion and/or encryption algorithms can be more easily applied to 
digital video files that have been compressed. The compressed 
video files require less time for algorithm processing and image 
transmission. An important safeguards application for authenti- 
cated, compressed, digital video images is in unattended video 
surveillance systems and remote monitoring systems. The use of 
digital images in the surveillance system makes it possible to de- 
velop remote monitoring systems that send images over narrow 
bandwidth channels such as the common telephone line. This pa- 
per discusses the video compression process, authentication 
algorithm, and data format selected to transmit and store the au- 
thenticated images. 


25631 (SAND-95-1942C) Nuclear material control in the 
United States. Jaeger, C.; Waddoups, |. Sandia National Labs., 
Albuquerque, NM (United States). 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9509220—1: Workshop on physical protection, 
Moscow (Russian Federation), 11-14 Sep 1995). Order Number 
DE95017572. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy has defined a safeguards system to 
be an integrated system of physical protection, material accounting 
and material control subsystems designed to deter, prevent, detect, 
and respond to unauthorized possession, use, or sabotage of 
SNM. In practice, safeguards involve the development and applica- 
tion of techniques and procedures dealing with the establishment 
and continued maintenance of a system of activities. The system 
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must also include administrative controls and surveillance to assure 
that the procedures and techniques of the system are effective and 
are being carried out. The control of nuclear material is critical to 
the safeguarding of nuclear materials within the United States. The 
U.S. Department of Energy includes as part of material control four 
functional performance areas. They include access controls, mate- 
rial surveillance, material containment and detection/assessment. 
This paper will address not only these areas but also the relation- 
ship between material control and other safeguards and security 
functions. 


25632 (SAND-95-1943C) Safeguard and security issues for 
the U.S. Fissile Materials Disposition Program. Jaeger, C.D. 
(and others); Moya, R.W.; Duggan, R.A. Sandia National Labs., Al- 
buquerque, NM (United States). 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950917-13: 5. international conference on radioactive 
waste management and environmental remediation, Berlin (Ger- 
many), 3-9 Sep 1995). Order Number DE95017571. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Department of Energy’s Office of Materials Disposition (MD) 
is analyzing long-term storage and disposition options for fissile 
materials, preparing a Programmatic Environmental Impact State- 
ment (PEIS), preparing for a Record of Decision (ROD) regarding 
this material, and conducting other related activities. A primary ob- 
jective of this program is to support U.S. nonproliferation policy by 
reducing major security risks. Particular areas of concern are the 
acquisition of this material by unauthorized persons and preventing 
the reintroduction of the material for use in weapons. This paper 
presents some of the issues, definitions, and assumptions ad- 
dressed by the Safeguards and Security Project Team in support of 
the Fissile Materials Disposition Program (FMDP). The discussion 
also includes some preliminary ideas regarding safeguards and se- 
curity criteria that are applicable to the screening of disposition 
options. 


25633 (SAND-95-8675C) Fast track demonstration of the 
straight-line system architecture. Mickelsen, B. (Sandia National 
Labs., Livermore, CA (United States)); Cofield, C.; Damico, J.; 
Oetken, B.; Hanson, E. Sandia National Labs., Livermore, CA 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950787— 
28: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016005. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is developing Fast Track as a near 
term demonstration of the Straight-Line nuclear material monitoring 
system architecture. It will implement major elements of the 
Straight-Line system in a realistic system setting. Fast Track will 
act as a test bed to gain information on monitoring stored, weapon 
grade nuclear material. The Pantex plant near Amarillo, Texas has 
agreed to participate as a demonstration site along with sites lo- 
cated in New Mexico and California. Information from sensors, 
deployed on AL-R8 nuclear material containers and throughout the 
storage magazine will be collected from each site, processed and 
disseminated to local and remote users. Initial operation of this 
system was slated for June 1, 1995. This paper will address the 
system architecture and engineering aspects of fielding this system 
on a compressed time schedule. Collection of data in a nuclear en- 
vironment, transmission, processing and lessons learned from 
deployment will also be discussed. 


25634 (UCRL-ID—120253) Determination of plutonium metal 
origins. Moody, K.J. Lawrence Livermore National Lab., CA 
(United States). Feb 1995. 67p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95016076. Source: OSTI; NTIS; GPO Dep. 

Forensic signatures are present in any Pu sample that can de- 
termine the sample's origin: isotopic ratio of Pu, progeny species 
that grow into the sample, and contaminant species left over from 
incomplete purification of the Pu in fuel reprocessing. In the con- 
text of intelligence information, this can result in attribution of 
responsibility for the product of clandestine proliferant operations or 
material smuggled from existing stockpiles. A list of signature 
elements and what can be determined from them have been devel- 
oped. Work needs to be done in converting concentrations of 
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signature species into a quantitative forensic analysis, particularly 
in regard to reactor performance, but this should require only a 
small effort. A radiochemical analysis scheme has been developed 
for measuring these nuclides; more work is needed, particularly for 
determining fission product concentrations. A sample of Pu metal 
has been analyzed and several parameters determined that are 
strong indicators of its point of origin. 


25635 (UCRL-JC—119667) Intelligent self-configuring client- 
server analysis software for high-resolution X and gamma-ray 
spectrometry. Buckley, W.M.; Carlson, J. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950787—44: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015424. Source: 
OSTI; NTIS; GPO Dep. 

The Safeguards Technology Program at the Lawrence Livermore 
National Laboratory is developing isotopic analysis software that is 
constructed to be adaptable to a wide variety of applications and 
requirements. The MGA++ project will develop an analysis capabil- 
ity based on an architecture consisting of a set of tools that can be 
configured by an executive to perform a specific task. The software 
will check the results or progress of an analysis and change as- 
sumptions and methodology as required to arrive at an optimum 
analysis. The software is intended to address analysis needs that 
arise from material control and accountability, treaty verification, 
complex reconfiguration and environmental clean-up applications. 


25636 (UCRL-JC—119668) A transportable high-resolution 
gamma-ray spectrometer and analysis system applicable to 
mobile, autonomous or unattended applications. Buckley, W.M.; 
Neufeld, K.W. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950787-— 
45: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015422. Source: OSTI; NTIS; GPO Dep. 

The Safeguards Technology Program at the Lawrence Livermore 
National Laboratory is developing systems based on a compact 
electro-mechanically cooled high-purity germanium (HPGe) detec- 
tor. This detector system broadens the practicality of performing 
high- resolution gamma-ray spectrometry in the field. Utilizing 
portable computers, multi-channel analyzers and software these 
systems greatly improve the ease of performing mobile high- 
resolution gamma-ray spectrometry. Using industrial computers, we 
can construct systems that will run autonomously for extended pe- 
riods of time without operator input or maintenance. These systems 
can start or make decisions based on sensor inputs rather than op- 
erator interactions. Such systems can provide greater capability for 
wider domain of safeguards, treaty verification application, and 
other unattended, autonomous or in-situ applications. 


25637 (UCRL-JC—121005) Analysis of insider threats 
against computerized nuclear materials accountability applica- 
tions. Jones, E.; Sicherman, A. Lawrence Livermore National Lab., 
CA (United States). Jul 1995. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950787—29: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95016053. Source: OSTI; NTIS; GPO 
Dep. 

DOE Order 5633.3B requires that nuclear material accountability 
(MA) systems provide for (1) tracking material inventories, (2) doc- 
umenting material transactions, (3) issuing periodic reports, and (4) 
assisting in the detection of- unauthorized system access, data fal- 
sification, and material gains or losses. Insider threats against the 
MA system represent the potential to degrade the integrity with 
which these requirements are addressed (e.g., altering data to mis- 
represent the quantity or location of nuclear material). In this 
paper, we describe a methodology for evaluating potential insider 
threats against both current and future (e.g., client-server network) 
MA software applications. The methodology comprises a detail yet 
practical taxonomy for characterizing various types of MA systenV/ 
software applications and their implementation options. This taxon- 
omy facilitates the systematic collection and organization of key 





information that helps spotlight such things as stag of information 
flow, transaction procedures, or auditing procedures potentially 
susceptible to inside falsification. Methodology benefits include 
helping MA managers and policy makers: (1) examine proposed 
software designs or modifications with respect to how they might 
reduce or increase exposure to insider threats; and (2) better un- 
derstand safeguards cost (e.g., operational hindrances) and benefit 
(resistance to falsification) tradeoffs of different system/software al- 
ternatives. 


25638 (UCRL-JC—121105) Plutonium gamma-ray measure- 
ments for mutual reciprocal inspections of dismantled nuclear 
weapons. Koenig, Z.M.; Carlson, J.B.; Clark, D.; Gosnell, T.B. 
Lawrence Livermore National Lab., CA (United States). Jul 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950787-81: 36. annual meeting 
of the Institute for Nuclear Materials Management, Palm Desert, 
CA (United States), 9-12 Jul 1995). Order Number DE95017259. 
Source: OSTI; NTIS; GPO Dep. 

The O’Leary-Mikhailov agreement of March 1994 stated that the 
U.S. and the Russian Federation would engage in mutual recipro- 
cal inspections (MRI) of fissile materials removed from dismantled 
nuclear weapons. It was decided to begin with the plutonium (Pu) 
removed from dismantled weapons and held in storage containers. 
Later discussions between U.S. and Russian technical experts led 
to the conclusion that, to achieve the O’Leary-Mikhailov objectives, 
Pu MRI would need to determine that the material in the containers 
has properties consistent with a nuclear-weapon component. Such 
a property is a *4°Pu/*39Pu ratio consistent with weapons-grade 
material. One of the candidate inspection techniques under consid- 
eration for Pu MRI is to use a narrow region (630-670 keV) of the 
plutonium gamma-ray spectrum, taken with a high-purity germa- 
nium detector, to determine that it is weapons-grade plutonium as 
well as to estimate the minimum mass necessary to produce the 
observed gamma-ray intensity. We developed software (the Pu600 
code) for instrument control and analysis especially for this pur- 
pose. In November 1994, U.S. and Russian scientists met at the 
Lawrence Livermore National Laboratory for joint experiments to 
evaluate candidate Pu MRI inspection techniques. In one of these 
experiments, gamma-ray intensities were measured from three un- 
classified weapons-grade plutonium source standards and one 
reactor-grade standard (21% *“°pu). Using our software, we deter- 
mined the *4°Pu/*99Pu ratio of these standards to accuracies within 
+10%, which is adequate for Pu MRI. The minimum mass esti- 
mates varied, as expected, directly with the exposed surface area 
of the standards. 


25639 (WHC-SA-2833) Comparison of NDA and DA mea- 
surement techniques for excess Pu powders at the Hanford 
Site: Operator and IAEA experience. Welsh, T.L. (and others); 
McRae, L.P.; Delegard, C.H. Westinghouse Hanford Co., Richland, 
WA (United States). Jun 1995. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950787-27: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95015740. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Quantitative physical measurements are necessary components 
of the International Atomic Energy Agency (IAEA) nuclear material 
safeguards verification regime. In December 1994, IAEA safe- 
guards were initiated on an inventory of plutonium-bearing oxide 
and scrap items in Vault 3 of the 2736-Z Building of the Plutonium 
Finishing Plant on the United States Department of Energy’s (US- 
DOE) Hanford Site. The material originated in the United States 
nuclear weapons complex. The diversity of the chemical form and 
the heterogenous physical form of the plutonium in this inventory 
were expected to challenge the target precision and accuracy of 
methods employed by IAEA: quantitative destructive analytical 
techniques (which are susceptible to sampling error) and quantita- 
tive coincident neutron measurements (which rely on knowledge of 
the material’s chemical form and purity). Because of the diverse 
and heterogenous nature of plutonium-bearing scrap, plant opera- 
tions increasingly have adopted calorimetric techniques both for 
item inventory measurements and for verification purposes. During 
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the recent advent of IAEA safeguards at Vault 3, a set of destruc- 
tive and nondestructive methods were applied to a number of 
inventory items (cans of plutonium-bearing powders) with widely 
ranging chemical purities. Results of these measurements, gath- 
ered by the operator's and IAEA's laboratories and instruments as 
well as by instruments from Pacific Northwest Laboratory and US- 
DOE's Los Alamos National Laboratory (LANL), are presented and 
statistically compared. 


0560 Legislation and Regulations 


Refer also to citation(s) 25275, 25303, 25464, 25890, 25891, 
26204, 27678, 27680, 27681, 27682, 27683, 27684, 27685, 27686, 
27687, 27688, 27689, 27713 


25640 (CONF-9406226-, pp. 27-28) Regulatory integration: 
Guidelines and practical considerations for reporting regula- 
tory drivers in DOE contractor Program Plans at the Hanford 
Reservation. Miller, P.L. (Pacific Northwest Lab., Richland, WA 
(United States)). Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Hanford’s programs are driven by many regulations and forms of 
regulatory requirements. Traditionally, DOE activities were subject 
primarily to DOE authorities and its system of directives. In recent 
years, DOE programs have increasingly been required to also 
comply with the mandates of other regulatory agencies such as the 
U.S. Environmental Protection Agency and the State of Washing- 
ton Department of Ecology. Program activities, organizations, 
budgets, and regulatory “drivers” are essential elements of DOE 
planning documents such as multi-year program plans. These plan- 
ning documents provide the foundation for integrated program 
planning efforts at Hanford. This paper discusses some guidelines 
that were developed for reporting of regulatory drivers in Hanford 
program planning documents and considerations that went into 
their development. The guidelines will appear in the 1994 Hanford 
Mission Plan Volume | Site Guidance. 


25641 (CONF-9502107—-) Natural resource workshop: 
Public/private partnership for sustainable use of natural re- 
sources. Department of Energy, Washington, DC (United States). 
Office of Science and Technology Policy. [1995]. 164p. Sponsored 
by Executive Office of the President, Washington, DC (United 
States). The White House Office. From Natural resource workshop 
on public/private partnership for sustainable use of natural re- 
sources; Boise, ID (United States); 1-2 Feb 1995. Order Number 
DE95014383. Source: OSTI; NTIS; GPO Dep. 

As part of an effort to shape Federal policy for environmentally 
sound, sustainable economic development, the White House Office 
of Science and Technology Policy sponsored a workshop in Boise, 
Idaho on February 1-2, 1995. The Boise Idaho workshop focused 
on the sustainable use of natural resources, a topic of considerable 
interest in Idaho. The workshop gave representatives from industry, 
academia, research, the public, and local and state government an 
opportunity to provide input to lawmakers and policymakers for es- 
tablishing a National Environmental Technology Strategy to be 
issued by Earth Day, 1995. 


25642 (IAEA-TECDOC-807, pp. 209-216) Recycling of ra 
dioactive contaminated metals from nuclear installations. 
Sappok, M. (Siempelkamp Giesserei GmbH und Co., Krefeld (Ger- 
many)). International Atomic Energy Agency, Vienna (Austria). Jul 
1995. (CONF-9311144—: International Atomic Energy Association 
(IAEA) specialists meeting on experience in the application of ex- 
emption principles, Vienna (Austria), 1-5 Nov 1993). In Experience 
in the application of exemption principles. Proceedings of a special- 
ists meeting held in Vienna, 2-4 November 1993. 237p. Order 
Number DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper gives a historical survey of the SIEMPELKAMP pro- 
cess, which produces components for nuclear industry from 
radioactively contaminated scrap from nuclear power plants. It de- 
scribes the bases for this safe method of material re-use and 
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evaluates the experiences gained in the Krefeld plant within the 
past twelve years. In total, approx. 7,000 tons have been recycled. 
The licensing procedure in Germany is described, and the activity 
limits for treating the metal are given. Great importance was at- 
tached to the information of the public to obtain acceptance by the 
workers, the population, and the political parties. (author). 


25643 (NUREG-0750) Nuclear Regulatory Commission is- 
suances. Opinions and decisions of the Nuclear Regulatory 
Commission with selected orders, July 1, 1994—December 31, 
1994. Volume 40, Pages 1-387. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Freedom of Information 
and Publications Services. [1994]. 426p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The hardbound edition of the Nuclear Regulatory Commission Is- 
suances is a final compilation of the monthly issuances. It includes 
all of the legal precedents for the agency within a six-month period. 
Any opinions, decisions, denials, memoranda and orders of the 
Commission inadvertently omitted from the monthly softbounds and 
any corrections submitted by the NRC legal staff to the printed 
softbound issuances are contained in the hardbound edition. Cross 
references in the text and indexes are to the NRCI page numbers 
which are the same as the page numbers in this publication. This 
book covers the following: issuances of the NRC; issuances of the 
Atomic Safety and Licensing Boards; and issuances of Directors’ 
decisions. 


07 ISOTOPE AND RADIATION SOURCE 
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0701 Physical Isotope Separation 


Refer also to citation(s) 26054 


25644 (JINR-R-6-95-17) Measurements of Til optical spec- 
tra by laser resonance fluorescence methods. Gangrskij, Yu.P. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions); Zemlyanoj, S.G.; Markov, B.N.; Marinova, 
K.P. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions. 1995. 14p. (In Russian). Order Number 
DE96600598. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Optika i Spektroskopiya. 

The investigations of 8 optical transitions between the levels of 
lower term a°P and upper terms y?D° and z?P° were performed in 
atomic Ti beam using laser resonance fluorescence method. The 
isotopic shifts for all stable Ti isotopes and the constants of hyper- 
fine splitting for *’Ti and *°Ti were measured. The large difference 
is obtained of the isotopic shifts for the transitions in both upper 
terms and some decrease for the transition in spin 2 level of y°D° 
term. The influence of second order effects on the isotopic shifts 
and hyperfine splitting is discussed. (author). 18 refs., 3 figs., 4 
tabs. 


25645 (UCRL-ID—119918) RTAP evaluation. Cupps, K. (and 
others); Elko, S.; Folta, P. Lawrence Livermore National Lab., CA 
(United States). 23 Jan 1995. 54p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015133. Source: OSTI; NTIS; GPO Dep. 

An in-depth analysis of the RTAP product was undertaken within 
the CNC associate program to determine the feasibility of utilizing 
it to replace the current Supervisory Control System that supports 
the AVLIS program. This document contains the results of that 
evaluation. With some fundamental redesign the current Supervi- 
sory Control system could meet the needs described above. The 
redesign would require a large amount of software rewriting and 
would be very time consuming. The higher level functionality 
(alarming, automation, etc.) would have to wait until its completion. 
Our current understanding and preliminary testing indicate that us- 
ing commercial software is the best way to get these new features 
at the minimum cost to the program. Additional savings will be ob- 
tained by moving the maintenance costs of the basic control 
system from in-house to commercial industry and allowing our de- 
velopers to concentrate on the unique control areas that require 
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customization. Our current operating system, VMS, has become a 
hindrance. The UNIX operating system has become the choice for 
most scientific and engineering systems and we should follow suit. 
As a result of the commercial system survey referenced above we 
selected RTAP, a SCADA product developed by Hewlett Packard 
(HP), as the most favorable product to replace the current supervi- 
sory system in AVLIS. It is an extremely open system, with a large, 
well defined Application Programming Interface (API). This will al- 
low the seamless integration of unique front end devices in the 
laser area (e.g. Optical Device Controller). RTAP also possesses 
various functionality that is lacking in our current system: 
integrated alarming, real-time configurable database, system scala- 
bility, and a Sequence Control Language (SQL developed by CPU, 
an RTAP Channel Partner) that will facilitate the automation neces- 
sary to bring the AVLIS process to plant-line operation. It runs on 
HP-9000, DEC-Aipha, IBM-RS6000 and Sun Workstations. 


0702 Radiation Sources 
Refer also to citation(s) 26052, 27255, 27291, 28115, 28297, 28399 


25646 (ANL/OTD-APS/CP-85086) Feasibility study of a 1- 
MW pulsed spallation source. Cho, Y. (and others); Chae, Y.C.; 
Crosbie, E. Argonne National Lab., IL (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950512-140: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95011824. Source: OSTI; NTIS; INIS; GPO Dep. 

A feasibility study of a |-MW pulsed spallation source based on a 
rapidly cycling proton synchrotron (RCS) has been completed. The 
facility consists of a 400-MeV H7 linac, a 30-Hz RCS that acceler- 
ates the 400-MeV beam to 2 GeV, and two neutron-generating 
target stations. The design time-averaged current of the accelerator 
system is 0.5 mA, and is equivalent to 1.04 x 10'* protons per 
pulse. The linac system consists of an H~ ion source, a 2-MeV 
RFQ, a 70-MeV DTL and a 330-MeV CCL. Transverse phase 
space painting to achieve a Kapchinskij-Vladimirskij (K-V) distribu- 
tion of the injected particles is accomplished by the charge 
exchange injection and programming of the closed orbit during the 
injection. The synchrotron lattice uses FODO cells of 9° phase ad- 
vance. Dispersion-free straight sections are obtained by using a 
missing magnet scheme. Synchrotron magnets are powered by a 
dual-frequency resonance circuit that excites the magnets at a 20- 
Hz rate and de-excites them at a 60-Hz rate, resulting an effective 
rate of 30 Hz, and reducing the required rf power by 1/3. Details of 
the study are presented. 


25647 (IAEA-TECDOC-804) Methods to identify and locate 
spent radiation sources. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1995. 81p. Order Number DE95634974. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this manual is to provide essential guidance to 
Member States with nuclear applications involving the use of a 
wide range of sealed radiation sources on the practical task of 
physically locating spent radiation sources not properly accounted 
for. Advice is also provided to render the located source safe on 
location. Refs, figs and tabs. 


25648 (LA-UR-95-2436) Comparison and analysis of 2-D 
simulation results with two implosion radiation experiments 
on the Los Alamos Pegasus | and Pegasus II capacitor banks. 
Peterson, D.L. (Los Alamos National Lab., NM (United States)); 
Bowers, R.L.; Lebeda, C.F.; Matuska, W.; Benage, J.; Idzorek, G.; 
Oona, H.; Stokes, J.; Roderick, N.F. Los Alamos National Lab., NM 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950750—-10: 10. Institute of Electrical and Electronics Engineers 
(IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016886. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two experiments, Pegl-41, conducted on the Los Alamos Pega- 
sus | capacitor bank, and Pegll-25, on the Pegasus Il bank, 
consisted of the implosions of 13 mg (nominal), 5 cm radius, 2 cm 
high thin cylindrical aluminum foils resulting in soft x-ray radiation 
pulses from the plasma thermalization on axis. The implosions 





were conducted in direct-drive (no intermediate switching) mode 
with peak currents of about 4 MA and 5 MA respectively, and im- 
plosion times of about 2.5 us and 2.0 us. A radiation yield of about 
250 kJ was measured for Pegll-25. The purpose of these experi- 
ments was to examine the physics of the implosion and relate this 
physics to the production of the radiation pulse and to provide de- 
tailed experimental data which could be compared with 2-D 
radiation-magnetohydrodynamic (RMHD) simulations. Included in 
the experimental diagnostic suites were faraday rotation and dB/dt 
current measurements, a visible framing camera, an x-ray stripline 
camera, time-dependent spectroscopy, bolometers and XRD’S. A 
comparison of the results from these experiments shows agree- 
ment with 2-D simulation results in the instability development, 
current, and radiation pulse data, including the pulsewidth, shape, 
peak power and total radiation yield as measured by bolometry. 
Instabilities dominate the behavior of the implosion and largely de- 
termine the properties of the resulting radiation pulse. The 2-D 
simulations can be seen to be an important tool in understanding 
the implosion physics. 


25649 (LS—161) Results of design calculations. Specifica- 
tion of a prototype zone plate for tocusing hard x-rays. Yun, 
W.B.; Chrzas, J.; Viccaro, P.J. Argonne National Lab., IL (United 
States). Jan 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015492. Source: OSTI; NTIS; GPO Dep. 

A zone plate capable of focusing hard x-rays to less than 1 um 
spot size is designed and specified. This design is based on the 
state-of-art fabrication technology available today. This zone plate 
consists of Cu/Al layers sputtered alternatively on a round stainless 
steel core. Parameters of this zone plate are given. The focal 
length f is given for 8Kev x-rays and the thickness is optimized for 
focusing efficiency of the same x-ray energy. 


25650 (SAND-—95-0705C) Noise measurements in shunted, 
shorted, and fully electroded quartz gauges in the Saturn 
plasma radiation source x-ray simulator. Barrett, W.H. (Sandia 
National Labs., Albuquerque, NM (United States)); Greenwoll, J.!.; 
Smith, C.W.; Johnson, D.E.; De La Cruz, C.F. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950846~20: American Physical Society 
biennial conference on shock compression of condensed matter, 
Seattle, WA (United States), 13-18 Aug 1995). Order Number 
DE95016657. Source: OSTI; NTIS; GPO Dep. 

This paper describes recent work to improve the measurement 
of the stress response of materials to intense, short pulses of radi- 
ation. When Saturn fires, large prompt electrical noise pulses are 
induced in stress measurement circuits. The conventional wisdom 
has been that the shorted guard ring quartz gauge was the only 
configuration with acceptable prompt signal-to-noise characteristics 
for stress measurements in this pulsed radiation environment. 
However, because of abnormal signal distortion, the shorted guard 
ring gauge is restricted to a maximum stress of about 8 kbars. Be- 
low this level, the normal, quantified signal distortion is correctable 
with analytical deconvolution techniques. The shunted guard ring 
gauge is acceptable for Egli fidelity measurements to about 25 
kbars with negligible signal distortion. Experiments were conducted 
on the Saturn soft x-ray source which show that higher fidelity 
shunted guard ring gauges can successfully measure stress with 
acceptable induced noise. We also found that a 50-ohm 
impedance matching resistor at the gauge reduced the prompt 
noise amplitude and improved the baseline quality of the measure- 
ment prior to shock wave arrival. 


25651 (SAND-95-0706C) Characterization and reduction of 
prompt electrical noise on the Saturn PRS x-ray simulator. 
Johnson, D.E. (Ktech Corp., Albuquerque, NM (United States)); 
Davies, F.W.; Hedemann, M.A. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950846-25: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016727. Source: 
OSTI; NTIS; GPO Dep. 
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Experiments have been conducted to identify and characterize 
the source of prompt electrical noise observed on piezoelectric 
sensor data traces recorded at the Saturn soft x-ray source. The 
amplitude of this noise spike often exceeded the amplitude of the 
signal of interest. Although the noise duration was short (50 to 100 
ns), it interfered with many measurements of soft x-ray induced ma- 
terial response detected with piezoelectric gauges. The noise spike 
can be due to a combination of sources, including bremsstrahlung 
radiation. However, it was determined that high-energy electrons 
generated about 90 per cent of the recorded signal in the near- 
source region. Fixtures employing permanent magnets reduced the 
noise spike amplitude by more than a factor of ten, permitting sen- 
sitive, high-fidelity, material response measurements to be made 
with greater accuracy and confidence. Furthermore the test envi- 
ronment is more accurately controlled and defined. 


0705 Health and Safety 


Refer also to citation(s) 27719 
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25652 (INIS-mf-14550, pp. 155) VERA - Vienna Environ- 
mental Research Accelerator. Collon, P. (Vienna Univ. (Austria). 
Inst. fuer Radiumforschung und Kernphysik); Figl, H.; Friedmann, 
H.; Hille, P.; Kutschera, W.; Priller, A.; Tagesen, S.; Wild, E.; Win- 
kler, G. O0csterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (in German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PELLETRON ACCELERATORS /isotope 
ratio, PELLETRON ACCELERATORS/mass spectrometers; AC- 
CELERATORS; ALUMINIUM 26; BERYLLIUM 10; BETA DECAY; 
CARBON 14; ENVIRONMENT 


25653 (ORNL/ER-249/R1) Work plan for the Isotopes Facil- 
ities Deactivation Project at Oak Ridge National Laboratory. 
Oak Ridge National Lab., TN (United States). May 1995. 186p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95014995. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Isotopes Facilities Deactivation Project 
(IFDP) is to place former isotopes production facilities at the Oak 
Ridge National Laboratory in a safe, stable, and environmentally 
sound condition; suitable for an extended period of minimum 
surveillance and maintenance (S&M) and as quickly and economi- 
cal as possible. Implementation and completion of the deactivation 
project will further reduce the risks to the environment and to public 
safety and health. Furthermore, completion of the project will result 
in significant S&M cost savings in future years. The IFDP work 
plan defines the project schedule, the cost estimate, and the tech- 
nical approach for the project. A companion document, the IFDP 
management plan, has been prepared to document the project ob- 
jectives, define organizational relationships and responsibilities, 
and outline the management control systems to be employed in 
the management of the project. The project has adopted the strat- 
egy of deactivating the simple facilities first, to reduce the scope of 
the project and to gain experience before addressing more difficult 
facilities. A decision support system is being developed to identify 
the activities that best promote the project mission and result in the 
largest cost savings. This work pian will be reviewed and revised 
annually. Deactivation of IFDP facilities was initiated in FY 1994 
and will be completed in FY 1999. The schedule for deactivation of 
facilities is shown. The total cost of the project is estimated to be 
$36M. The costs are summarized. Upon completion of deactiva- 
tion, annual S&M costs of these facilities will be reduced from the 
current level of $5M per year to less than $1M per year. 
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25654 (NUREG—0940-Vol.14-No.2-Pt.1) Enforcement  ac- 
tions: Significant actions resolved. Volume 14, No. 2, Part 1: 
Individual actions. Quarterly progress report, April-June 1995. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Enforcement. [1995]. 219p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (Apri+-June 1995) 
and includes copies of Orders sent by the Nuclear Regulatory Com- 
mission to individuals with respect to these enforcement actions. It 
is anticipated that the information in this publication will be widely 
disseminated to managers and employees engaged in activities li- 
censed by the NRC. The Commission believes this information 
may be useful to licensees in making employment decisions. 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 26254, 26417 


25655 (DOE/AL/85804-T4) Hydrogen from renewable re- 
sources. Monthly progress report. Rocheleau, R.E. Hawaii Univ., 
Honolulu, Hi (United States). Aug 1995. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG36-94AL85804. 
Order Number DE95017251. Source: OSTI; NTIS; GPO Dep. 

This progress report updates two tasks. In the area of hydrogen 
production, photobiological production and photoelectrochemical 
production advances are discussed as well as thermochemical pro- 
duction of hydrogen from wet biomass. In the area of hydrogen 
storage, reversible catalytic dehydrogenation of cycloalkanes by 
polyhydride complexes and polyhydride systems engineering are 
presented 


25656 (NREL/TP-431-8143) Technical and economic as- 
sessment of producing hydrogen by reforming syngas from 
the Battelle indirectly heated biomass gasifier. Mann, M.K. 
(National Renewable Energy Lab., Golden, CO (United States). In- 
dustrial Technologies Div.). National Renewable Energy Lab., 
Golden, CO (United States). Aug 1995. 133p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE95009275. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The technical and economic feasibility of producing hydrogen 
from biomass by means of indirectly heated gasification and steam 
reforming was studied. A detailed process model was developed in 
ASPEN Plus™ to perform material and energy balances. The re- 
sults of this simulation were used to size and cost major pieces of 
equipment from which the determination of the necessary selling 
price of hydrogen was made. A sensitivity analysis was conducted 
on the process to study hydrogen price as a function of biomass 
feedstock cost and hydrogen production efficiency. The gasification 
system used for this study was the Battelle Columbus Laboratory 
(BCL) indirectly heated gasifier. The heat necessary for the en- 
dothermic gasification reactions is supplied by circulating sand from 
a char combustor to the gasification vessel. Hydrogen production 
was accomplished by steam reforming the product synthesis gas 
(syngas) in a process based on that used for natural gas reform- 
ing. Three process configurations were studied. Scheme 1 is the 
full reforming process, with a primary reformer similar to a process 
furnace, followed by a high temperature shift reactor and a low tem- 
perature shift reactor. Scheme 2 uses only the primary reformer, 
and Scheme 3 uses the primary reformer and the high temperature 
shift reactor. A pressure swing adsorption (PSA) system is used in 
all three schemes to produce a hydrogen product pure enough to 
be used in fuel cells. Steam is produced through detailed heat inte- 
gration and is intended to be sold as a by-product. 
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25657 (LA-UR-95-2464) Hydrogen vehicle fueling station. 
Daney, D.E.; Edeskuty, F.J.; Daugherty, M.A.; Prenger, F.C.; Hill, 
D.D. Los Alamos National Lab., NM (United States). [1995]. 9p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950722-10: Cryogenic 
engineering conference and international cryogenic materials con- 
ference, Columbus, OH (United States), 17-21 Jul 1995). Order 
Number DE95016911. Source: OSTI; NTIS; GPO Dep. 

The authors describe a hydrogen vehicle fueling station that re- 
ceives and stores hydrogen in liquid form and dispenses it either 
as a liquid or compressed gas. The economics that accrue from 
the favorable weight and volume advantages of liquid hydrogen 
support this concept both now and probably for some time to 
come. The model for liquid transfer to a 120-liter vehicle tank 
shows that transfer times under five minutes are feasible with 
pump-assisted transfer, or for pressure transfer with subcooling 
greater than 1 K. The model for compressed gas transfer shows 
that underfilling of nearly 30% can occur during rapid filling. Cool- 
ing the fill gas to 214 K completely eliminates underfilling. 


25658 Composition for absorbing hydrogen. Heung, L.K.; 
Wicks, G.G.; Enz, G.L. 1993. Filed date 24 May 1993. U.S. Patent 
Application 8-070,740. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE95015025. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The composition comprises a porous glass matrix, made by a 
sol-gel process, having a hydrogenabsorbing material dispersed 
throughout the matrix. A sol, made from tetraethyl orthosilicate, is 
mixed with a hydrogen-absorbing material and solidified to form a 
porous glass matrix with the hydrogen-absorbing material dis- 
persed uniformly throughout the matrix. The glass matrix has pores 
large enough to allow gases having hydrogen to pass through the 
matrix, yet small enough to hold the particles dispersed within the 
matrix so that the hydrogen-absorbing particles are not released 
during repeated hydrogen absorption/desorption cycles. 


25659 (UCRL-JC—120054-Rev.1) Hydrogen transport and 
storage in engineered glass microspheres. Rambach, G.D. 
Lawrence Livermore National Lab., CA (United States). 18 Apr 
1995. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9504160—7-Rev.1: 
1995 DOE/NREL hydrogen program review, Coral Gables, FL 
(United States), 18-21 Apr 1995). Order Number DE95015889. 
Source: OSTI; NTIS; GPO Dep. 

New, high strength glass microspheres filled with pressurized 
hydrogen exhibit densities which make them attractive for bulk hy- 
drogen storage and transport. The membrane tensile stress at 
failure for our engineered glass microspheres is about 150,000 psi, 
permitting a threefold increase in pressure limit and storage capac- 
ity above commercial microspheres, which have been studied a 
decade ago and have been shown to fail at membrane stresses of 
50,000 psi. Our analysis relating glass microspheres for hydrogen 
transport with infrastructure and economics, indicate that pressur- 
ized microspheres can be economically competitive with other 
forms of bulk rail and truck transport such as pressurized tube 
transports and liquid hydrogen trailers. 
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25660 (SLU-IEM-50, pp. 19-22) The Swedish energy 
forestry programme. Sennerby-Forsse, L. (Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research). Swedish Univ. of Agricultural Sciences, 
Uppsala (Sweden). Dept. of Ecology and Environmental Research. 
1994. (CONF-9406345—: Willow vegetation filters for municipal 
wastewaters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS. 

In Sweden 15 years of research and development within the Na- 
tional Swedish Energy Forestry Programme (NSEFP) have resulted 
in a new agricultural crop with a high potential for sound ecological 
and economic outcome. Commercialization of energy plantations 
are in progress and about 10 000 ha of energy plantations have 
been established on private farm land. To replace imported oil 
used for heating purposes (ca 10 TWh) approximately 200 000 ha 
of energy forests are needed. This calculation is based on an an- 
nual production of 12 tonnes of dry wood per hectare and year 
(one tonne of dry chips contains ca 4.5 MWh energy). The 
estimated potential of available agricultural land for bioenergy pro- 
duction is 300 000 ha, which would result in 15-20 TWh of energy. 
The infrastructure needed for the handling and utilization of woody 
biomass already exists to a large degree as wood residues from 
the conventional forestry equals 60 TWh today, with a potential of 
being doubled within 10-20 years. Thus, in the near future, bioen- 
ergy could constitute one third of Swedens total annual energy 
need (ca 420 TWh), which illustrates the potential of bioenergy as 
an important part of the energy supply. The research emphasis is 
on increasing the understanding of ecophysiological relations of 
coppice cultivation of Salix spp., in order to enable productivity to 
be maximized and sustained and the biomass to be easily har- 
vested and efficiently utilized. 10 refs 


25661 (SLU-IEM-50, pp. 23-26) Energy forests in Estonia. 


Situation in 1994. Koppel, A. (Estonian Academy of Sciences, 


Tartu (Estonia). Inst. of Zoology and Botany). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

The Estonian Energy Forestry Project was started in 1993 in or- 
der to promote the research and application of renewable energy 
resources in Estonia. This paper gives a short description of the 
present situation for the experimental plantations started. In order 
to answer this question, three problem areas should be taken into 
account: the structure and perspectives of energy production, the 
environmental situation and the present state and perspectives of 
agriculture. 


25662 (SLU-IEM-50, pp. 37-47) The use and treatment of 
wastewater in willow and poplar plantations. Kutera, J. (Inst. for 
Land Reclamation and Grassland Farming, Wroclaw (Poland)); 
Soroko, M. Swedish Univ. of Agricultural Sciences, Uppsala (Swe- 
den). Dept. of Ecology and Environmental Research. 1994. 
(CONF-9406345—: Willow vegetation filters for municipal wastewa- 
ters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS. 

The paper presents the results of long-term studies on poplar 
and willow plantations irrigated with municipal sewage. The data 
show that irrigation with sewage effluent is likely to accelerate and 
increase the growth of the biomass of fast-growing trees and 
shrubs, especially poplars and willows. It has been found that Pop- 
ulus gelrica and Salix amygdalina are the most suitable varieties to 
treat with sewage effluent. Optimal yearly rate of application was 
found to be 1000 mm, while maximum yearly rate should not ex- 
ceed 2000 mm. The rotation of Populus gelrica can be planned for 
every seven years and this may yield about 20 m® of timber high in 
cellulose which can be destined for chemical processing, or every 
twenty years which may yield up to 25 m® of sawmill timber and 
timber suitable for plywood production. Salix amygdalina, whose 
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dry matter may reach 14 tonnes/ha-year, can be used as fuel or as 
a material for flood control of small rivers and streams. Poplar and 
willow plantations can also provide effective land treatment of 
sewage as they considerably reduce the nutrient components con- 
tained in sewage effluent (75% reduction in nitrogen and over 85% 
reduction in phosphorus) and result in 95% reduction of BODs. 
Long-term irrigation with sewage does not reduce the high biomass 
productivity of the trees. The soil under willows and poplars meets 
the requirements of a second and third degree sewage treatment. 
The rates of sewage application should be limited to prevent pollu- 
tion of shallow ground waters. The rates should depend on the 
trees’ requirements for nitrogen. 16 refs, 6 figs, 5 tabs 


25663 (SLU-IEM-50, pp. 91-99) Sewage sludge as a fertil- 
izer for short rotation energy coppice. Riddell-Black, D. (Waste 
Disposal Division, Water Research Centre, Bucks (United King- 
dom)). Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Ecology and Environmental Research. 1994. (CONF- 
9406345—: Willow vegetation filters for municipal wastewaters and 
sludges. A biological purification system, Uppsala (Sweden), 5-10 
Jun 1994). In Proceedings of a study tour, conference and work- 
shop in Sweden, 5-10 June 1994. 2311p. Order Number 
DE95796337. Source: OSTI; NTIS. 

The use of organic wastes as nutrient sources is a well estab- 
lished principle in agriculture. In the UK an average of 40% of 
sewage sludge is recycled to agricultural land and this is forecast 
to increase. An average application of 100 m°/ha is worth approxi- 
mately 75 pounds on the basis of the nutrients delivered. The use 
of waste materials as fertilizers in an energy crop is particularly at- 
tractive due to the high energy cost of producing inorganic 
fertilizers. A number of trials have been established in the UK to in- 
vestigate the use of sewage sludge in short rotation coppice 
(SRC). These trials are comparing the yield of three willow and 
three poplar species, fertilized using inorganic fertilizer or sewage 
sludge, with untreated control plots. This paper reviews in broad 
Terms the current level of knowledge of the nutritional requirements 
of SRC and considers whether these can be met by correct man- 
agement of sewage sludge addition. 26 refs, 1 tab 


25664 (SLU-IEM-50, pp. 101-111) Sludge fertilization in wilt 
low plantations. Nielsen, K.H. (Danish Forest and Landscape 
Research Inst., Vejle (Denmark)). Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345—: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p. 
Order Number DE95796337. Source: OSTI; NTIS. 

Willow growth and environmental impact after sludge fertilization 
have been investigated on a sand soil, a peat soil and a clay soil. 
Double-dose (600 kg tot-N), normal-dose (300 kg tot-N) and control 
(no fertilizer) applications were carried out. The dry matter produc- 
tion on sludge-fertilized plots was higher than or comparable to 
that of NPK-fertilized and control plots. Nitrogen leaching was 
slightly increased in the sludge-treated plots for a short period after 
sludge application. No other nutrients appeared to leach. Metal 
leaching was at a very low level and was not influenced by sludge 
application. Cd concentration in the harvested biomass amounted 
to approx. 1 ppm regardiess of treatment. Cd removal with bio- 
mass corresponded to Cd application with sludge. All other metals 
were applied in much larger quantities than they were removed. 
Preliminary combustion trials confirmed that Cu and Pb are 
retained in the ashes while Hg is lost with the smoke gas. The re- 
sults for Ni and Cd were uncertain. 4 refs, 6 figs, 6 tabs 


25665 (SLU-IEM-50, pp. 113-118) Effects of digested 
sewage sludge on short rotation coppice in the UK. Hodson, 
R.W. (Univ. of Wales, Wales (United Kingdom). Llysdinam Field 
Centre); Slater, F.M. Randerson, P.F. Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fitters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 
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Digested sewage sludge was applied to an established short ro- 
tation coppice plantation in March 1992 at a loading rate of 65 m® 
ha—'. 25 Salix and 6 Populus cultivars were planted at a density of 
40 000 trees ha~'. Annual production was assessed following the 
1990-1993 growing seasons. A significant increase was seen in 
production of all but six of the 31 cultivars in the year following 
sewage sludge application. A return to the original production lev- 
els was seen one year later. The results suggest that digested 
sewage sludge could be applied at a rate of 65 m® ha-" to short 
rotation coppice on an annual basis. 3 figs, 2 tabs 


25666 (SLU-IEM-50, pp. 157-165) Effect of sludge applica- 
tion on early development of two Salix species: productivity 
and heavy metals in plants and soil solutions. Labrecque, M. 
(inst. de recherche en biologie vegetale, Jardin botanique de Mon- 
treal, Montreal, PQ (Canada)); Teodorescu, T.L.; Daigle, S. 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research. 1994. (CONF-9406345—: 
Willow vegetation filters for municipal wastewaters and sludges. A 
biological purification system, Uppsala (Sweden), 5-10 Jun 1994). 
In Proceedings of a study tour, conference and workshop in Swe- 
den, 5-10 June 1994. 231p. Order Number DE95796337. Source: 
OSTI; NTIS; INIS. 

The aims of the present study were to assess the effects of ap- 
plying various amounts of dried and pelleted sludge on the growth 
and productivity of S. discolor and S. viminalis and to follow the 
transfer of heavy metals in plants and soil solutions. Unrooted cut- 
tings were planted on poor sandy soil in 216 large plastic pots and 
grown outdoors for a 20-week period. For field trials, cuttings were 
planted in a clayey soil using a split plot design. A single siudge 
application with five different doses was used for pot trials and 
three doses were employed for field experiments. Both experiments 
included untreated control plots. Trees which received the largest 
amount of sludge showed the best growth and productivity in pot 
trials. In the field experiment, there appeared to be no significant 
response to wastewater sludge fertilization at the end of the first 
season, probably because the initial fertility of the soil was high. 
Significantly higher stem-branch biomass was obtained for S. vimi- 
nalis in pot trials compared with S. discolor, which performed better 
than the former in the field. In pot trials, the transfer coefficient did 
not vary between the species but was significantly different for Cd 
and Zn. The willows were able to absorb more Cd and Zn, but less 
Ni, Hg, Cu and Pb. About 50-80% of the total quantity of bioaccu- 
mulated metals was found in roots and stem-branch biomass. In 
field trials no differences were found among the various treatment 
plots when analysed for heavy metal concentration in the soil solu- 
tion. Our results indicated that use of wastewater sludge as a 
fertilizer was beneficial to the growth performance of Salix species. 
However, differences in the estimated growth and productivity in 
fertilized willow trees may result when tests are carried out under 
field conditions compared with pot trials. 19 refs, 6 tabs 


25667 (SLU-IEM-—50, pp. 175-182) Using the SALIMAT tech- 
nique to establish a willow vegetation cover on wet substrates. 
De Vos, B. (Univ. of Ghent, Laboratory of Forestry, Faculty of Agri- 
cultural Sciences, Gontrode (Belgium)). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345-: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 1994. 
231p. Order Number DE95796337. Source: OSTI; NTIS; INIS. 
Dredging of inland waterways in the Flanders region (Belgium) 
‘produces’ about 1 500 000 million m® yr—" of slightly polluted 
sludge. This material, which consists mainly of soil particles, is 
hydraulically transported to lagoons where the suspension is dewa- 
tered by superficial draining. Due to its wet conditions the sludge 
deposit is an impassable swampy terrain. As a consequence, nor- 
mal planting methods cannot be used. Through applied research 
the SALIMAT technique was developed as a practical, low-cost and 
mechanized planting method for willow species. SALIMAT consists 
of a roll of willow rods rolled around a central disposable tube. 
Biodegradable string is used to tie the rods in place. The SALI- 
MATS are unrolled (horizontally) by dragging them across the 
lagoon with a crane and drag line. Under its own weight SALIMAT 
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sinks slightly in the sludge and plants itself. It is protected from 
desiccation by a water and sludge layer. In each SALIMAT, clones 
from Salix triandra L. and Salix fragilis L. are mixed to avoid the 
risks of mono-clonal planting. Analysis of growth, vitality and heavy 
metal take-up are carried out in order to assess ecotoxicological 
effects. Considering its good growth response (biomass boom), 
SALIMAT seems at present to be the best available technique to 
introduce vegetative planting material on recent marshlands and 
organic or inorganic sludge disposal sites. The technique offers 
many advantages: (i) off-site mechanical manufacturing, (ii) easy to 
store and transport and (iii) applicable during several months when 
field conditions are optimal. 4 figs, 3 tabs 


25668 (SLU-IEM-50, pp. 193-194) New willow clones for 
short rotation coppice from Svaloef Weibull AB. Larsson, S. 
(Svaloef Weibull AB, Svaloev (Sweden)). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

Short communication WILLOWS/plant breeding; SILVICULTURE; 
WILLOWS; SHORT ROTATION CULTIVATION; COPPICES; PRO- 
DUCTIVITY; GENETIC VARIABILITY; SWEDEN 


25669 (SLU-IEM-50, pp. 195-197) Radiation regime mea- 
surements within the willow plantation. Sulev, M. (Academy of 
Sciences of the Estonian SSR, Tartu (Estonia). Inst. of Astro- 
physics and Atmospheric Physics). Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345—: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 23 1p. 
Order Number DE95796337. Source: OSTI; NTIS. 

Use of solar radiation by a willow plantation depends on the ar- 
chitecture of the plants and geometrical structure of the plantation. 
Thus, measurements of the radiation regime are important when 
choosing an optimal geometrical structure of the plantation for 
clones with different architectonic structure of the plants. On the 
other hand, natural measurements of the radiation regime of a 
willow plantation are rather complicated because of the spatial in- 
homogeneity of the object. A sufficient spatial averaging is needed 
to get statistically reliable results. A special device for radiation 
measurements within the willow plantation was designed. The de- 
vice enables measurements of global and phytoactive radiation 
fluxes and net radiation on different levels using a horizontal spatial 
averaging of about 5 meters. 6 refs 


25670 (SLU-SKOMA-R-68) Geographic information for 
forestry planning. Holmgren, P. Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Forest Soils. 1995. 149p. Order 
Number DE95796349. Source: OSTI; NTIS. 

This thesis is a literature review that analyses acquisition and 
processing of geographic information for forestry planning 
purposes. An initial survey of contemporary forestry planning princi- 
ples concludes that (a) presently available, deterministic planning 
models have difficulties in incorporating considerations, due to the 
complexity of the economic and ecological problem; (b) the forest 
stand paradigm-assuming that stands are spatially and temporally 
rigid - must be questioned for efficiency and flexibility reasons. As 
an alternative to the conventional stand-based way of representing 
a forest, a continuous model is suggested where spatial and tem- 
poral relationships are inherent. The model is approximated as a 
regular grid (raster). Available geographic data sources are re- 
viewed, with emphasis on remote sensing techniques. Methods for 
processing geographic data into information useful for forestry 
planning are elaborated, particularly image processing, Geographic 
Information Systems, and spatial modelling. An application taxon- 
omy for geographic information in forestry planning is suggested 
and literature within respective topics is listed. It is concluded that 
investments in hi-tech data acquisition (satellites) and processing 
(GIS) have, so far, not payed off in more efficient forestry planning. 
It is also stated that spatial components in forestry planning are 
probably best suited for tactical planning, involving time periods 





short enough for predictions and planning of complex spatial fea- 
tures. Strategic planning should probably be confined to simpler 
initial conditions regarding spatially oriented parameters. 262 refs, 
2 figs 


25671 (SLU-SKUPIN-R-31) Tactical forestry planning. 
Common sense assisted by computers, and models linked to 
the strategic plan. Thuresson, T. Swedish Univ. of Agricultural 
Sciences, Umeaa (Sweden). Dept. of Biometry and Forest Man- 
agement. 1995. 199p. Order Number DE95796348. Source: OSTI; 
NTIS. 

This thesis is based on seven papers. Paper 1 presents a 
method to predict the present net value of timber production based 
on satellite data and subjectively inventoried forest stand data. In 
paper 2 it was tested whether satellite data can improve the esti- 
mation of cutting priority functions. The results indicate that satellite 
data are useful, as a complement to low quality stand data. How- 
ever, for the stand database used in these studies, satellite data 
did not significantly improve the precision of the estimations. In pa- 
per 3, a forest-road valuation model and an optimization algorithm 
are presented. The combination of stand data and Landsat TM 
data was useful as value predictors in the road valuation. The 
combination of human knowledge and the computer calculation ca- 
pacity was crucial in the road planning concept presented. The 
dynamics of a forest landscape is forecasted in paper 4. Static 
nonlinear regression functions were used to predict the mean digi- 
tal numbers in a Landsat TM image at stand level. A future forest 
landscape was then predicted and presented as color composite 
images. In paper 5 digital high-altitude aerial photos were tested as 
an objective data source. Regression analysis was applied to esti- 
mate volumes and harvest priorities. When estimations were 
aggregated to stand-level, the precision was comparable with cus- 
tomary field survey methods. Paper 6 proposes a method whereby 
forestry planning parameters are objectively estimated in a spatially 
continuous manner without being limited by stand boundaries. The 
economic loss resulting from increased harvest ages was studied in 
paper 7. A function was presented that predicts the inoptimality loss 
as a function of stand data and extension time from optimal harvest 
time. Only the problem of economic loss, not the utility gain, from 
extending the rotation age was analyzed. 79 refs, 3 figs, 1 tab 


25672 (SLU-STAX-R-59) Expressions for regeneration re- 
sults - stability and relation to future yield. Kempe, G. Swedish 
Univ. of Agricultural Sciences, Umeaa (Sweden). Dept. of Forest 
Survey. 1995. 147p. (in Swedish). Order Number DE95796347. 
Source: OSTI; NTIS. 

With 5 page summary in English. Figures and tables with text in 
English. 

In Sweden regeneration results have generally been expressed 
in terms of the number of head plants per hectare, registered on 
regularly spaced circular plots of size 10 m?. In the study, inven- 
tory results using alternative rules for selection of head plants 
(methods) and alternative plot sizes were compared with respect to 
the number of head plants per hectare, stability and time consump- 
tion. The field study was carried out by eight surveyors for artificial 
and natural regenerations in northern Sweden with 0,4 m average 
seedling height. Only obvious differences between the methods re- 
sulted in significantly different inventory results. For instance, the 
methods differed in their acceptance of broad-leaves as head 
plants. Methods less restrictive towards broad-leaves generated 
the greatest variability in inventory results. The surveyors differed 
in their requirement for full density. A method including the regis- 
tration of missing head plants allowed adjustment to be made for 
this bias, but took 4 % more time. Small plots resulted in more 
head plants per hectare. In a subsequent study, limited to the plan- 
tations, some measures of regeneration quality were related to 
calculated future yield. The study includes a method for estimating 
future yield on regeneration plots of size 25 m*. The yield was pre- 
dicted for 100 m*-plots, while regeneration quality was registered 
for the 25 m* centre plot. The expression with the highest correla- 
tion was the number of quadrants without coniferous plants, 
followed by the number of coniferous head plants and finally dis- 
tance from plot centre to the nearest coniferous plant. 46 refs, 19 
figs, 21 tabs, 3 appendices 
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25673 (CONF-9508104—1) Research to develop improved 
production methods for woody and herbaceous biomass 
crops. Ferrell, J.E. (Dept. of Energy, Washington, DC (United 
States). Biofuels Systems Div.); Wright, L.L.; Tuskan, G.A. Oak 
Ridge National Lab., TN (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 2. meeting on biomass of the Americas; 
Portland, OR (United States); 21-24 Aug 1995. Order Number 
DE95017390. Source: OSTI; NTIS; GPO Dep. 

DOE's Biofuels Feedstock Development Program (BFDP) has 
led the nation in developing short-rotation woody crops (SRWC) 
and herbaceous energy crops (HEC) as feedstocks for renewable 
energy. Over the past 15 years, the BFDP has examined the per- 
formance of 154 woody species and 35 herbaceous species in field 
trials across the US. One result of this effort to date has been the 
prescription of silvicultural systems for hybrid poplars and hybrid 
willows and agricultural systems for switchgrass. Selected clones of 
woody species are producing dry weight yields in research plots on 
agricultural land that are 3 to 7 times greater than those obtained 
from mixed species stands on forest land, and at least 2 times the 
yields of southern plantation pines. Selected switchgrass varieties 
are producing dry weight yields 2 to 7 times greater than average 
forage grass yields on similar sites. Crop development research is 
continuing efforts to translate this potential, in a sustainable man- 
ner, to larger, more geographically diverse acreage. Research on 
environmental aspects of biomass crop production are aimed at 
developing sustainable systems that will contribute to the biodiver- 
sity of agricultural landscapes. Systems integration aims to 
understand all factors affecting bringing the crop to market. Factors 
affecting price and potential supplies of biomass crops are being 
evaluated at regional and national scales. Scale-up studies, feasi- 
bility analysis and demonstrations are establishing actual costs and 
facilitating the commercialization of integrated biomass systems. In- 
formation management and dissemination activities are facilitating 
the communication of results among a community of researchers, 
policymakers, and potential users and producers of energy crops. 


25674 (DOE/ER/13863—-2) [Starch synthesis in the maize 
endosperm as affected by starch-synthesizing mutants]. [An- 
nual report, March 1994—June 30, 1995]. Nelson, O. Wisconsin 
Univ., Madison, WI (United States). [1995]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13863. Order Number DE95014341. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported in several areas relevant to maize 
endosperm development. These areas are (1) The tentative identi- 
fication of the enzymatic deficiency in a previously unknown 
endosperm mutant, sugary3-1 (su3-1). The evidence leading to this 
conclusion will be presented below. (2) The recognition that the en- 
dosperm mutant that produces an interesting starch resembling 
some starches that have been chemically modified is actually an 
unusual, hypomorphic allele (8132) at the brittle2 (bt2) locus; (3) 
The orange endosperm color present in some progenies derived 
from a cross between the original bt2-8132 and W22N apparently 
results from an interaction between two genes, one of which be- 
haves as though linked to the bt2 locus. In the orange endosperm 
derivative, our limited evidence suggests that the quantity of all the 
carotinoids present in the yellow endosperm stocks appear to be 
increased proportionally. 


25675 (SLU-ST-UPPRLT-—275) Evaluation of forest fuel sys- 
tems utilising tree sections. Hillring, B. Swedish Univ. of 
Agricultural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. 1995. 196p. (in Swedish). Order Number DE95796343. 
Source: OSTI; NTIS. 

With 6 page summary in English. 

In the early 1970s, Sweden and the rest of the world suffered 
from the oil crisis and increasing energy costs. This was the 
starting-point of national research and development activity aimed 
towards replacing oil with indigenous fuels. Forest fuel, which is 
classified as a biofuel, was identified as one of Sweden’s most 
important indigenous fuels. In the mid-1980s, the Swedish govern- 
ment supported with grants the construction of systems with 
tree-section terminals for the production of forest fuel and primary 
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products for district heating plants and the pulp and paper industry. 
This study is an evaluation of ten government supported tree- 
section terminals. Each one of these is regarded, in the study, as a 
project. Four of the projects are extensively evaluated according to 
the position analysis method, the other six more superficially. The 
main conclusion of the evaluation of forest fuel systems utilising 
tree-sections is that, though there was great activity in the mid- 
1980s, utilisation has decreased in the early 1990s owing to low oil 
prices and low prices for other biofuels. The quality demands on 
pulp and paper primary products have increased during the evalu- 
ated period and the tree-section systems have difficulties attaining 
these new grades. Some of the terminals, which were built with 
government grants, are still in operation, producing approximately 
250 GWh (giga watt-hours) equal to 1 PJ (peta joule) per year or 
somewhat more than half of the total national production of forest 
fuel from tree sections. 146 refs, 5 figs, 29 tabs 


25676 (SLU-ST-UPPRLT-277) Forest harvesting systems 
friendly to the environment. Waesterlund, |. (Swedish Univ. of 
Agricultural Sciences, Garpenberg (Sweden)); Hassan, A.E. 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 
Dept. of Operational Efficiency. 1995. 35p. Order Number 
DE95796344. Source: OSTI; NTIS; INIS. 

The trend in forestry practices today in Europe and U.S.A. in gen- 
eral and Scandinavian countries in particular, is towards adapting 
systems based on landscape planning. Thus common harvesting 
equipment available on the market will have to be replaced to meet 
these tough demands. Environmentalists recommend that wood 
fiber should be harvested either by selection cutting or commercial 
thinning thus leaving the site undisturbed with no sign of machine 
traffic. This mandate will preserve ground water quality and assist 
in soil conservation. However, to meet the pulp and paper as well 
as saw mill industries demand for wood from this method of cutting 
(selection or commercial thinning), requires a thorough examination 
of our harvesting systems and techniques. This paper will discuss 
present and future machines that are friendly to the environment. 
Hypothetical designs and improvements of existing machine sys- 
tems will be addressed and recommendations will be made for 
future research activities. 75 refs, 8 figs, 1 tab 
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Refer also to citation(s) 25685, 26417, 26467 


25677 (AAA-KTF/FKF—94/9) The influence of biack liquor 
pyrolysis conditions on characteristics of the resulting char. 
Whitty, K.; Sandelin, K. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. 31p. Project KTM- 
LIEKKI2-502. Order Number DE95796394. Source: OSTI; NTIS. 

There is growing interest worldwide to develop alternate chemi- 
cal recovery processes for paper mills which are cheaper, safer, 
more efficient, and more environmentally sound than traditional 
technology. Pressurized gasification of black liquor is the basis for 
many proposed schemes and offers the possibility to double the 
amount of electricity generation per unit of dry black liquor solids. 
Such technology also has capital, safety, and environmental ad- 
vantages. The findings of a study to investigate how conditions 
during black liquor pyrolysis, particularly pressure, influence the 
characteristics of the resulting char are reported. Specifically, the 
effect on swelling, volatiles yield, char composition, and gasification 
reactivity were studied. The work presented here is part of the 
LIEKKI 2 project ‘Pressurized Pyrolysis and Gasification Behavior 
of Black Liquor and Biofuels.’ 


25678 (AAA-KTF/FKF-94/11) Pyrolysis of Kraft Black 
Liquor in a pressurized grid heater. Sorvari, V.; Kullberg, M.; 
Backman, R.; Hupa, M. Aabo Akademi, Turku (Finland). Combus- 
tion Chemistry Research Group. 1994. 20p. Order Number 
DE95796393. Source: OSTI; NTIS. 

The objective of this study was on one hand to describe the ex- 
perimental apparatus used in pressurized pyrolysis study of black 
liquor and, on the other hand, to determine the effect of pressure, 
final temperature, heating rate and holding time at maximum tem- 
perature on the remaining char residue of one black liquor. All the 
experiments were performed using a pressurized grid heater (PGH) 
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and were performed in nitrogen atmosphere. The pressure varied 
in the range of 1-40 bar. Three final temperatures was investi- 
gated: 600 deg C, 850 deg C and 1100 deg C. Heating rate used 
varied between 100 K/sec and 3000 K/sec. The holding time at the 
maximum temperature varied in the range of 1-60 seconds. The 
test method for determining black liquor char yield in a pressurized 
grid heater was developed. The test method for determining black 
liquor char yield in a pressurized grid heater was developed. The 
test method for determining black liquor char yield in a pressurized 
grid heater was developed. The overall reproducibility of the PGH- 
experiments was estimated to be in the order of 0.4-5.0 %-units. 
Black liquor char yield was found to decrease with increasing final 
temperature. No significant effects of ambient gas pressure (No- 
pressure) on char yield was found. Heating rate was found to 
influence the char yield but no simple trend was observed. Black 
liquor char yield was found to decrease with increasing holding time 
at the maximum temperature at the conditions studied. (author) 


25679 (AAA-KTF/FKF—-94/13) Pressurized black liquor gasi- 
fication reactor modeling. Part 1: basic model. Whitty, K.; 
Zevenhoven, R.; Backman, R. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. 21p. Project KTM- 
LIEKKI2-502. Order Number DE95796391. Source: OSTI; NTIS. 

A very basic model describing the behavior of a pressurized 
black liquor gasification reactor is presented. The model takes into 
consideration the drying, pyrolysis and char burning stages of the 
process, but kinetics are considered only for the char burning stage. 
The compositions of the gaseous and solid phases are calculated 
for the entire conversion range. The model takes as input the reac- 
tor temperature, reactor pressure, air ratio and the black liquor 
solids content. It gives as output the gas composition, instanta- 
neous gasification rate, char conversion and total liquor conversion 
as a function of time. The data upon which the model is based 
comes from previous investigations of black liquor gasification. The 
model presented here is only a first step, and is quite simple. Many 
simplifying assumptions were made, mostly with regard to the dry- 
ing and pyrolysis stages and the equilibrium of the system. 


25680 (AAA-KTF/FKF—95/2) Application of a mechanism- 
based rate equation to black liquor gasification rate data. 
Overacker, N.L. (Oregon State University, OR (United States). 
Dept. of Chemical Engineering); Waag, K.J.; Frederick, W.J.; 
Whitty, K.J. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1995. 29p. Order Number DE95796386. Source: 
OSTI; NTIS. 

There is growing interest worldwide to develop alternate chemical 
recovery processes for paper mills which are cheaper, safer, more 
efficient and more environmentally sound than traditional technol- 
ogy. Pressurized gasification of black liquor is the basis for many 
proposed schemes and offers the possibility to double the amount 
of electricity generated per unit of dry black liquor solids. Such 
technology also has capital, safety and environmental advantages. 
One of the most important considerations regarding this emerging 
technology is the kinetics of the gasification reaction. This has been 
studied empirically at Aabo Akademi University for the pressurized 
gasification with carbon dioxide and steam. For the purposes of re- 
actor modeling and scale-up, however, a thorough understanding 
of the mechanism behind the reaction is desirable. This report dis- 
cusses the applicability of a mechanism-based rate equation to 
gasification of black liquor. The mechanism considered was devel- 
oped for alkali-catalyzed gasification of carbon and is tested using 
black liquor gasification data obtained during simultaneous reaction 
with HzO and CO. Equilibrium considerations and the influence of 
the water-gas_ shift reaction are also discussed. The work 
presented here is a cooperative effort between Aabo Akademi Uni- 
versity and Oregon State University. The experimental work and 
some of the data analysis was performed at Aabo Akademi Univer- 
sity. Development of the models and consideration of their 
applicability was performed primarily at Oregon State University. 


25681 (ADEME-89-09-007) Study of the field Wood and 
Energy. Promotion and distribution of french technologies for 
the wood thermochemical processing. Vergnet, L.F. Agence de 
l'Environnement et de la Maitrise de |’Energie, 75 - Paris (France). 
1990. 78p. (In French). Order Number DE95796839. Source: 
OSTI; NTIS (US Sales Only). 





The goal of this action is to ensure the study of the sector Wood 
and Energy all over the world, and to promote the french technolo- 
gies of thermochemical wood valorization on the potential markets. 
This report is divided in 4 enclosures which describe the action for 
the promotion of the different projects in tropical regions made by 
the AFME (Agence Francaise pour la Maitrise de |’Energie). First, 
the wood combustion site of Spoir, depending on the CFTC (Centre 
Technique Forestier Tropical), as well as its activities is described, 
following by the budget. Then a study on the cooperation for the 
energetic use of biomass have been realized. Finally, a report on 
the current situation of the field Wood and Energy in Cameroon, 
leading to optimistic prospect is enclosed. (TEC). ills., 1 tab. 


25682 (DOE/CE/15594-T4) A low energy continuous reac- 
tor separator for the production of ethanol from starch, 
molasses and cellulose. Fourth quarterly report to the Energy 
Related Inventions Program, January 16—March 15, 1995. Bio- 
Process Innovation, Inc., West Lafayette, IN (United States). 16 
Jun 1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-94CE15594. Order Number 
DE95017703. Source: OSTI; NTIS; GPO Dep. 

Progress for the previous quarter is reported concerning design 
and development of a 24,000 liter continuous stirred reactor- 
separator and a 50 liter pilot plant. 


25683 (NEI-DK-2057) Thermophilic digestion of pig 
manure slurries at 48 deg. C. Petersen, J.; Joergensen, P.; Han- 
nibal, E. Gosmer Smede- og Maskinforretning, Odder (Denmark); 
PlanEnergi S/| (Denmark); Nellemann, Nielsen og Raunschen- 
berger A/S, Alleroed (Denmark). Jun 1995. 55p. (in Danish). 
Contract ENS-51161-94-0041. Order Number DE95796426. 
Source: OSTI; NTIS. 

Thermophilic digestion of pig manure slurries can give problems 
because of its high nitrogen content that, together with high 
concentrations of ammonia content, can encumber the growth ac- 
tivities of the bacteria so that the production of methane will be 
stopped. A series of experiments were carried out on a biomass 
conversion plant located on a farm in order to address this prob- 
lem. These are described and the resulting data are given. It was 
concluded that it is possible to solve the problem by operating at a 
temperature of 48 deg. C, a low thermophilic temperature. The pro- 
duction of methane was also increased under these conditions, to 
0.53 cubic meters per kilogram organic dry matter. Methane pro- 
duction is also highly dependent on residence time in the reactor, 
which is recommended as being 16 days and nights. Bentonite can 
have a stabilizing effect on the ammonia-binding process. (AB) 


25684 (NYSERDA-95-7) Energy and biomass recovery 
from wastewater. Final report, December 1989—-December 
1990. Jewell, W.J. (Cornell Univ., Ithaca, NY (United States)); 
Cummings, R.J.; Nock, T.D.; Hicks, E.E.; White, T.E. New York 
State Energy Research and Development Authority, Albany, NY 
(United States); Cornell Univ., Ithaca, NY (United States). Jun 
1995. 336p. Sponsored by New York State Energy Research and 
Development Authority, Albany, NY (United States);Gas Research 
Inst., Chicago, IL (United States). Walt Disney Imagineering, Inc.; 
Gas Research Institute. Order Number DE95016320. Source: 
OSTI; NTIS; The New York State Energy Research and Develop- 
ment Authority, 2 Empire State Plaza, Suite 1901, Albany, New 
York 12223-1253.; GPO Dep. 

The goal of the project was to demonstrate in a large pilot study 
that domestic sewage could be converted to useful products, 
mainly substitute natural gas and clean water, using two low-cost 
biological processes — a high-rate anaerobic treatment unit fol- 
lowed by a hydroponic plant treatment system. The anaerobic 
attached film expanded bed (AAFEB) and the Nutrient Film Tech- 
nique (NFT) are two innovative technologies developed over more 
than a decade at Cornell University. Documentation of this biologi- 
cal system for 52 months at flows up to 40 s/d (greater than 
10,000 gal/d) showed the system to be highly successful. This re- 
port covers the last 12 months of this jointly sponsored NYSERDA/ 
GRI study. Efforts were made to document the empirical relation- 
ships between system loading rate and effluent quality. Although 
the sewage temperatures varied from 7°C to 28°C and little modifi- 
cation of reactor temperatures were made, low temperatures had 
minimal effects on the purification capabilities. Effluent quality was 
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excellent (BOD and SS less than 5 mg/1) with plant nutrients re- 
moved to less than 1 mg/l for total nitrogen and total phosphorus 
at low hydraulic loadings (less than 3 cm/d). Sludge generation 
was less than at conventional primary plants and much less than 
at conventional secondary facilities. The economics of the hypothe- 
sized system appear promising. 
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Refer also to citation(s) 25115, 25122, 25137, 25141, 25694, 
26464, 26982 


25685 (AAA-KTF/FKF—95/3) Laboratory scale characterisa- 
tion of plastic-derived fuels. Zevenhoven, R. (Borealis Polymers 
Oy, Porvoo (Finland)); Karlsson, M.; Hupa, M.; Frankenhaeuser, M. 
Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group. 1995. 29p. Order Number DE95796385. Source: OSTI; 
NTIS. 

In this project the combustion and gasification behaviour of the 
most common plastics is studied and compared with the perfor- 
mance of conventional fuels such as coal, peat and wood. The aim 
is to give background data for finding the optimum conditions for 
co-combustion or co-gasification of a conventional fuel with a cer- 
tain amount of plastic-derived fuel. Atmospheric or pressurised 
fluidized bed co-combustion of conventional fuels and plastics are 
regarded as a possible future application. The plastics that were in- 
vestigated in this study were poly(ethylene) (PE), poly(propylene) 
(PP), poly(styrene) (PS) and poly(vinyl chloride) (PVC), with some 
of the samples having a print or colour. The reference fuels were 
Polish bituminous coal, Finnish peat and Finnish pine wood. In the 
first series of tests the time scales of atmospheric combustion were 
determined using video recordings of the combustion process of 
small samples at various temperatures and oxygen partial pres- 
sures. In the second set of tests a sample was pyrolysed at 
atmospheric pressure in nitrogen at various holding times and tem- 
peratures. From this data the char yields were obtained. The third 
set of experiments were done in a pressurised thermogravimetric 
reactor (P-TGR), where the samples were gasified at typical gasi- 
fier conditions. Results from atmospheric and pressurised tests 
were compared. Chemical and proximate analyses were made of 
the plastics and reference fuels and their chars and ashes. 


25686 (TKK-V-B104, pp. 67-80) Numerical modelling of 
spraying and combustion of black liquor. Manninen, J. (Helsinki 
University of Technology, Otaniemi (Finland). Lab. of Energy 
Engineering and Environmental Protection). Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy. 1995. (CONF-9506228—: 2. colloquium on pro- 
cess simulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd 
colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
302p. Order Number DE95796407. Source: OSTI; NTIS. 

Theoretical black liquor combustion models are recently been 
developed in various research institutes. The prediction of the be- 
haviour of the single droplet in the furnace has been found to be 
difficult, because of the various factors affecting it. Spraying param- 
eters, like nozzle type and spraying temperature and pressure, 
composition and swelling of the droplet and naturally the environ- 
ment in the furnace determine where the droplet flies and where 
combustion takes place. The combustion of black liquor can be di- 
vided into three phases: drying, devolatilisation and char burning. 
During each of these stages different liquors behave differently. 
Thus the computer model must have many liquor-dependent pa- 
rameters, that the user must supply. General features of black 
liquor combustion are presented in chapter 2. An existing droplet 
combustion and flightpath tracking computer program, INFRN is 
presented. The general features of the program are explained and 
the combustion models for the different phases of the combustion 
are described in detail in chapter 3 . Sensitivity calculations show- 
ing the effect of various model parameters on combustion and 
flightpath of a black liquor droplet that are calculated with INFRN- 
model are presented in chapter 4. The current model needs 
revision and the main development areas are discussed in chapter 
5. Ultimately the aim is to implement the revised combustion model 
into a commercial CFD-program FLUENT. (author) 
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25687 (SLU-LT-R-192) Cold air ventilated and sealed stor- 
age of wood-chips from willow. Laboratory experiments. Toro 
A, A. de; Jirjis, R.; Nilsson, Daniel. Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Agricultural Engineering. 
1994. 25p. Order Number DE95796346. Source: OSTI; NTIS. 

Two storage methods for chipped willows (Salix spp.), cold air 
ventilation and sealed storage were tested at laboratory scale. 
Fresh chips were stored in six insulated containers for 62 days in a 
store-room. Temperature development during storage was continu- 
ously monitored. Dry matter losses and fungal spore counts, in the 
central part of the containers, were determined. Two 1.7 m® con- 
tainers were continuously ventilated with ambient air (mean 
temperature 2.7 deg C) at a rate of 175 m*h—'t—" dry matter. As a 
control, a third unventilated identical container was used. To test 
sealed storage, a similar experiment was conducted using two con- 
tainers of 0.63 m®. A third, unsealed, container served as a control. 
These three containers were placed in a room where the average 
temperature during storage was 14.7 deg C. In the central part of 
the ventilated containers, the average temperature of the chips 
was close to ambient temperature (average 4 deg C) during most 
of the storage period while the temperature in the unventilated con- 
tainer averaged at 32,4 deg C and a maximum of 42 deg C. The 
dry matter losses were 5.2% and 13.3% by weight in the ventilated 
and the control containers respectively. The total number of micro 
fungal spores increased by 3-5 times in the chips stored in the 
ventilated containers but, in the control, it increased more than 100 
times. The temperature in the central part of the sealed containers 
was close to ambient (14 deg C), while the maximum temperature 
of the control was 59.3 deg C with an average of 28.8 deg C. 
Different dry matter losses were measured in the two sealed con- 
tainers, 2.7% and 6.0%. However, higher loss of dry matter (8.2%) 
was determined in the control. The fungal growth in the test con- 
tainers was less intensive than that in the control. The total number 
of spores was increased by 3-4 folds in the sealed material com- 
pared to 60 times in the control. 16 refs, 5 figs, 2 tabs 


25688 (SLU-ST-UPPRLT-—276) Adfreezing of wood chips to 
different wail materials. Mattsson, J.E.; Moberg, L. Swedish Univ. 
of Agricultural Sciences, Garpenberg (Sweden). Dept. of Opera- 
tional Efficiency. 1995. 31p. (in Swedish). Order Number 
DE95796345. Source: OSTI; NTIS. 

A laboratory scale study was carried out to determine the force 
needed to loosen wood chips of different moisture contents ad- 
frozen to three different surfaces. The wood chips were made for 
delimbed birch and had a very low proportion of fines and oversized 
particles (not passing a screen with 45 mm holes). The surfaces 
studied were concrete, urethane rubber and coated plywood with a 
smooth surface. An artificial -25 deg C winter was achieved in a 
small cooling chamber with all walls but one insulated. The studied 
surfaces were mounted on the outside of the uninsulated wall and 
in direct contact with chips in six plastic pipes (1200 mm long and 
200 mm diameter). In the other end of the pipes the temperature 
was kept at +25 deg C to simulate a build up of internal heat in the 
moist wood chips. The six pipes were embedded in thick insulation. 
This arrangement allowed for adfreezing of wood chips to six circu- 
lar sections of the wall surfaces, each circle with the diameter of 
the pipe. The force parallel to the wall needed to loosen adfrozen 
chips showed an exponential relation to the moisture content of the 
wood chips. There was no significant difference between the three 
surfaces studied. This may be explained by the fact that between 
the wood chip particles and the wall there was a thin layer of ad- 
frozen water. Pure water adfrozen to the three surfaces showed in 
a separate study a stronger adfreezing than wood chips in the 
main study did. The water layers adfrozen to the three surfaces 
were obviously not the weak links in the chains. This is not neces- 
sarily true for all suitable surface materials. 11 refs, 7 figs 
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Refer also to citation(s) 25666, 25667, 25676, 27568, 27570, 
27571, 27572, 27574 


25689 (ORNL-6871) Biomass fuel from woody crops for 
electric power generation. Perlack, R.D.; Wright, L.L.; Huston, 
M.A.; Schramm, W.E. Oak Ridge National Lab., TN (United 
States). 22 Jun 1995. 65p. Sponsored by USDOE, Washington, 
DC (United States);Agency for International Development, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95017184. Source: OSTI; NTIS; GPO Dep. 

This report discusses the biologic, environmental, economic, and 
operational issues associated with growing wood crops in managed 
plantations. Information on plantation productivity, environmental 
issues and impacts, and costs is drawn from DOE's Biofuels Feed- 
stock Development as well as commercial operations in the US and 
elsewhere. The particular experiences of three countries—Brazil, the 
Philippines, and Hawaii (US)—are discussed in considerable detail. 


25690 (SVF-541) Emission of hydrocarbons and NO, at 
low levels of excess air in CFB. Schuster, R. (TPS Termiska Pro- 
cesser AB, Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Jun 1995. 163p. (In Swedish). Or- 
der Number DE95796324. Source: OSTI; NTIS; INIS. 

Low NO, operation at low excess air levels heighten the risk of 
increasing the level of hazardous and polluting emissions from the 
boiler. These emissions are mainly of two types, greenhouse 
gases and the mutageneous compounds. The aim of this project 
has been to show which types of emissions and their correlation 
you can expect when firing a CFB at low excess air levels. Re- 
sults: The NO, emission decreases asymptotically with increased 
CO-level. High load gives higher NO, -emissions. There is no sig- 
nificant difference in average NO, value between wood fuel and 
RDF-mix. The total hydrocarbon (THC) emission level increases 
exponentially with increased CO,evel. There was no significant dif- 
ference between wood and RDF-mix. Measurements of NOx, O2, 
CO (dry gas) and THC were made each second. The measure- 
ments of light hydrocarbons (VOC) showed only methane and 
ethene, both with a good correlation to CO. Below 1000 ppm of CO 
there is practically no ethene. Above 1000-2000 ppm of CO there 
is a rapidly increasing emission of ethene. The emission levels at 
given CO-level are influenced by the furnace temperature. The 
POM, PNA and Ames test analysis showed good correlation with 
CO and THC. The results indicate an emission increase at about 
200-500 ppm of CO and 10-20 ppm of THC. Dioxin was measured 
on three occasions with RDF-mix as fuel. The measurements 
showed an increase of dioxin emission at increased THC-emission. 
The supply of ammonia, into the flue gas before the cyclones, 
gave no significant change in hydrocarbon or CO-emission levels. 
CO, THC and Ames Test are probably good indicators of environ- 
mental hazardous compounds. The amount of mutageneous 
compounds are in general only increased when a certain level of 
CO is reached. 6 refs, 45 figs, 5 tabs, 7 appendices 
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25691 (BNL-61389) Natural organic compounds as tracers 
for biomass combustion in aerosols. Simoneit, 8B.R.T. 
(Brookhaven National Lab., Upton, NY (United States)); Abas, M.R. 
bin; Cass, G.R. Brookhaven National Lab., Upton, NY (United 
States). Aug 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States);Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Agreement R- 
819714-01-0. (CONF-950376—2: Chapman conference on biomass 
burning and global change, Williamsburg, VA (United States), 13- 
17 Mar 1995). Order Number DE95017163. Source: OSTI; NTIS; 
GPO Dep. 

Biomass combustion is an important primary source of carbona- 
ceous particles in the global atmosphere. Although various 
molecular markers have already been proposed for this process, 
additional specific organic tracers need to be characterized. The in- 
jection of natural product organic tracers to smoke occurs primarily 
by direct volatilization/steam stripping and by thermal alteration 





based on combustion temperature. The degree of alteration in- 
creases as the burn temperature rises and the moisture content of 
the fuel decreases. Although the molecular composition of organic 
matter in smoke particles is highly variable, the molecular struc- 
tures of the tracers are generally source specific. The homologous 
compound series and biomarkers present in smoke particles are 
derived directly from plant wax, gum and resin by volatilization and 
secondarily from pyrolysis of biopolymers, wax, gum and resin. 
The complexity of the organic components of smoke aerosol is il- 
lustrated with examples from controlled burns of temperate and 
tropical biomass fuels. Burning of biomass from temperate regions 
(i.e., conifers) yields characteristic tracers from diterpenoids as well 
as phenolics and other oxygenated species, which are recogniz- 
able in urban airsheds. The major organic components of smoke 
particles from tropical biomass are straight-chain, aliphatic and oxy- 
genated compounds and triterpenoids. The precursor-to-product 
approach of organic geochemistry can be applied successfully to 
provide tracers for studying smoke plume chemistry and disper- 
sion. 


25692 (NEI-DK-2059) The covering of the storage tank at 
the biomass conversion plant located at Sinding Oerre. 
Moeller, H.B. Herning Kommunale Vaerker (Denmark). Mar 1995. 
lip. (in Danish). Contract ENS-51161-92.0082. Order Number 
DE95796427. Source: OSTI; NTIS. 

It is considered that tanks in which de-gassed manure slurries 
from methane-producing biomass conversion plants are stored 
should be covered in order to prevent the escape of ammonia and 
methane into the air. The central storage of de-gassed manure 
slurries at Sinding - Oerre (Denmark) comprises storage tanks with 
a diameter of 30 meters, so that coverage wouki be expensive. 
The advantages of such coverings would be methane recovery, a 
reduction of ammonia evaporation, the collection of rainwater in a 
way that does not use extra storage space and so that it is not 
transported to the fields together with the de-gassed manure slur- 
ries (used as fertilizer), an increase in storage capacity owing to a 
more level storage and the reduction of odour. Various covering 
systems were tested and evaluated. These were the floating cover 
based on the soft-top principle, the fastened membrane without a 
central supporting post and a concrete lid with a small gas-meter. 
The methane production was ca. 9% of that of the biomass con- 
version plant, and could be more. The temperature in the storage 
tank was ca. 33 degrees centigrade which implies that the temper- 
ature is significant with regard to gas production. The evaporation 
of ammonia was reduced. The volume of rainwater was reduced 
when the concrete lid or the fastened membrane was used, 
whereas in the case of the soft-top most of the rainwater ran into 
the tank. (AB) 


25693 (NYSERDA-95-8) WastePlan model implementation 
for New York State. Final report. Visalli, J.R.; Blackman, D.A. 
New York State Energy Research and Development Authority, Al- 
bany, NY (United States). Jul 1995. 42p. Sponsored by New York 
State Energy Research and Development Authority, Albany, NY 
(United States). Order Number DE95016319. Source: OSTI; NTIS; 
New York State Energy Research and Development Authority, 2 
Empire State Plaza, Suite ‘901, Albany, New York 12223-1253.; 
GPO Dep. 

WastePlan is a computer software tool that models solid waste 
quantities, costs, and other parameters on a regional basis. The 
software was developed by the Tellus Institute, a nonprofit research 
and consulting firm. The project’s objective was to provide local 
solid waste management planners in New York State responsible 
to develop and implement comprehensive solid waste management 
plans authorized by the Solid Waste Management Act of 1988, with 
a WastePlan model specifically tailored to fit the demographic and 
other characteristics of New York State and to provide training and 
technical support to the users. Two-day workshops were held in 
1992 to introduce planners to the existing versions; subsequently, 
extensive changes were made to the model and a second set of 
two-day workshops were held in 1993 to introduce planners to the 
enhanced version of WastePlan. Following user evaluations, 
WastePlan was further modified to allow users to model systems 
using a simplified version, and to incorporate report forms required 
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by New York State. A post-project survey of trainees revealed lim- 
ited regular use of software. Possible reasons include lack of 
synchronicity with NYSDEC planning process; lack of computer lit- 
eracy and aptitude among trainees; hardware limitations; software 
user-friendliness; and the work environment of the trainees. A 
number of recommendations are made to encourage use of 
WastePlan by local solid waste management planners. 


25694 (TKK-V—B99, pp. 127-141) Thermodynamic simula- 
tion of the cooling of waste gases form incineration processes 
including dioxin formation. Spencer, P.J. (Lehrstuhl fuer Theo- 
retische Huettenkunde und Metallurgie der Kernbrennstoffe RWTH 
Aachen, Aachen (Germany)); Eriksson, G.; Neuschuetz, D.; 
Buekens, A.; Buekens, A. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 
1994. (CONF-9408244—: Colloquium on process simulation, Espoo 
(Finland), 3-4 Aug 1994). In Colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, com- 
bustion and thermodynamics. 216p. Order Number DE95796408. 
Source: OSTI; NTIS. 

Using the computer program ChemSage for calculation of com- 
plex chemical equilibria, the nature, amounts and sequence of 
formation of condensed substances resulting from the cooling of 
the gases produced during incineration processes have been in- 
vestigated for different waste compositions and cooling conditions. 
Particular attention has been given to determining the conditions 
for formation of dioxins. As basis for the latter calculations, data for 
over 40 dioxins have been evaluated or estimated. (author) 
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25695 (DOE/AL/94462-1) A biological/chemical process for 
reduced waste and energy consumption, Caprolactam produc- 
tion: Phase 1, Select microorganisms and demonstrate 
feasibility. Final report. St.Martin, E.J. Allied-Signal, Inc., Des 
Plaines, IL (United States). Aug 1995. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC04-93AL94462. 
Order Number DE95016701. Source: OSTI; NTIS; GPO Dep. 

A novel biological/chemical process for converting cyclohexane 
into caprolactam was investigated. Microorganisms in a bioreactor 
would be used to convert cyclohexane into caprolactone followed 
by chemical synthesis of caprolactam using ammonia. The pro- 
posed bioprocess would be more energy efficient and reduce 
byproducts and wastes that are generated by the current chemical 
process. We have been successful in isolating from natural soil and 
water samples two microorganisms that can utilize cyclohexane as 
a sole source of carbon and energy for growth. These microorgan- 
isms were shown to have the correct metabolic intermediates and 
enzymes to convert cyclohexane into cyclohexanol, cyclohexanone 
and caprolactone. Genetic techniques to create and select for 
caprolactone hydrolase negative-mutants are being developed. 
These blocked-mutants will be used to convert cyclohexane into 
caprolactone but, because of the block, be unable to metabolize 
the caprolactone further and excrete it as a final end product. 
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Refer also to citation(s) 25044, 25051, 25052, 25053, 25230, 
25785, 25786, 26746, 26778, 26807 


25696 (DOE/ER/13604—29) Catalytic hydrocarbon reactions 
over supported metal oxides. Progress report, April 1, 1994— 
January 31, 1995. Ekerdt, J.G. Texas Univ., Austin, TX (United 
States). 31 Jan 1995. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-86ER13604. Order Num- 
ber DE95017320. Source: OSTI; NTIS; GPO Dep. 

Oxide catalysis plays a central role in hydrocarbon processing 
and improvements in catalytic activity or selectivity are of great 
technological importance because these improvements will trans- 
late directly into more efficient utilization of hydrocarbon supplies 
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and lower energy consumption in separation processes. An under- 
standing of the relationships between surface structure and 
catalytic properties is needed to describe and improve oxide cata- 
lysts. Our approach has been to prepare supported oxides that 
have a specific structure and oxidation state and then employ 
these structures in reaction studies. Our current research program 
is focused on studying the fundamental relationships between 
structure and reactivity for two important reactions that are present 
in many oxide-catalyzed processes, partial oxidation and carbon- 
carbon bond formation. Oxide catalysis can be a complex process 
with both metal cation and oxygen anions participating in the 
chemical reactions. From an energy perspective carbon-carbon 
bond formation is particularly relevant to CO hydrogenation in 
isosynthesis. Hydrogenolysis and hydrogenation form the basis for 
heteroatom removal in fuels processing. Understanding the cataly- 
sis of these processes (and others) requires isolating reaction 
steps in the overall cycle and determining how structure and com- 
position influence the individual reaction steps. Specially designed 
oxides, such as we use, permit one to study some of the steps in 
oxidation, carbon-carbon coupling and heteroatom removal cataly- 
sis. During the course of our studies we have: (1) developed 
methods to form and stabilize various Mo and W oxide structures 
on silica; (2) studied C-H abstraction reactions over the fully oxi- 
dized cations; (3) studied C-C bond coupling by methathesis and 
reductive coupling of aldehydes and ketones over reduced cation 
structures; and (4) initiated a study of hydrogenation and hy- 
drogenolysis over reduced cation structures. 


25697 (DOE/PC/92108-T9) Technology development for 
cobalt F-T catalysts. Quarterly technical progress report No. 9, 
October 1, 1994—December 31, 1994. Singleton, A.H. Energy In- 
ternational Corp., Pittsburgh, PA (United States). 11 May 1995. 
189p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92PC92108. Order Number DE95015962. 
Source: OST!; NTIS; GPO Dep. 

The objective of this Project is to investigate the influence of var- 
ious promoters, additives, and supports on minimizing the methane 
selectivity and increasing the water-gas shift (WGS) activity of 
cobalt (Co) Fischer-Tropsch (F-T) catalysts. The ultimate goal of 
this investigation is to identify and demonstrate a catalyst prepara- 
tion Procedure that will be scaled up for the reproducible synthesis 
of commercial quantities of supported CO catalysts with desired 
activity, sleectivity, and lifetime for use in F-T synthesis in three- 
phase slurry bubble column reactors. Seven new catalysts were 
formulated and prepared during this period under beih subtasks 
1.2 and 1.3. Two more catalysts were prepared by Calsicat. The 
characterization of all the catalysts in order to determine their 
physical properties (BET surface area, pore volume, pore size di- 
ameter, particle size distribution), as well as the cobalt reducibility, 
extent of reduction, and dispersion) was continued. Fixed-bed reac- 
tor testing of the catalysts was continued. Six new catalysts were 
tested for their F-T synthesis performance. An investigation of the 
effect of pretreatment in various atmospheres (calcination in air or 
nitrogen prior to reduction in hydrogen, direct reduction without 
prior calcination, and reductiono)ddation-reduction (ROR)) of a 
selected number of catalysts upon their performance for F-T syn- 
thesis was continued during this period. Under subtask 2.2 during 
this reporting period a total of 11 runs were made in the two slurry 
bubble column reactors with eleven catalysts, including five on alu- 
mina, two from Calsicat, one WGS blend, and three on silica 
support. Four high CO conversion runs were made. Data were 
compiled to compare the CO conversions and product selectivities 
of the-methane reduction catalysts. 


25698 (DOE/PC/92111-T9) Conversion of light hydrocar- 
bon gases to metal carbides for production of liquid fuels and 
chemicals. Quarterly technical progress report, January 1— 
March 31, 1995. Diaz, A.F.; Modestino, A.J.; Pride, J.D.; Howard, 
J.B.; Tester, J.W.; Peters, W.A. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). May 1995. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC92111. 
Order Number DE95016666. Source: OSTI; NTIS; GPO Dep. 

The methane plasma stabilization problem was resolved with the 
reconfiguration of the DC power supply to give a higher open cir- 
cuit voltage to enable operation of the arc at higher voltage levels 


116 ERA Vol. 20, No. 11 


and with the installation of a solenoid around the plasma reactor to 
magnetically rotate the are. Cathode tip erosion problems were en- 
countered with the 1/4-inch graphite and tungsten tips which 
necessitated a redesign of the plasma reactor. The new plasma re- 
actor consists of an enlarged 3/4-inch O.D. graphite tip to reduce 
current density and a 1-inch |.D. graphite anode. Products from 
MgO/CH, scoping runs in the redesigned reactor under conditions 
of excess MgO gave strong indications that a breakthrough has fi- 
nally been achieved i.e. that synthesis of magnesium carbides from 
MgO and methane in the are discharge reactor has been demon- 
strated. Significant quantities of hydrocarbons, primarily C3H4 and 
CoH2, were detected in the headspace above hydrolyzed solid 
samples by GC analysis. In one run, solids glowed upon exposure 
to the atmosphere, strongly suggesting carbide reaction with mois- 
ture in the air, exothermically forming acetylenes which ignited 
instantaneously in the presence of oxygen and elevated tempera- 
tures arising from localized heat-up of the specimens. 


25699 (DOE/PC/92113-T8) Methane coupling by membrane 
reactor. Quarterly technical progress report, December 25, 
1994—March 24, 1995. Ma, Hua Yi. Worcester Polytechnic Inst., 
MA (United States). 6 Jun 1995. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC92113. 
Order Number DE95016677. Source: OSTI; NTIS; GPO Dep. 
Research efforts during this quarter concentrated on two issues. 
The first issue is related to the chemistry of oxygen conducting ma- 
terials that could be used as dense membranes in the membrane 
reactors. Mixed oxides of La, Sr, Fe, Ce, Yb etc., were synthesized, 
characterized and studied for their catalytic activity towards the ox- 
idative coupling of methane. Heavy metal oxides of lanthanum, 
strontium and iron, which form good oxygen conductors, showed 
very poor methane coupling activity. Perovskites of the Strontium- 
Cerium-Yitribium series showed moderate activity for methane 
coupling. These could be potential candidates for dense membrane 
synthesis, since they also have moderate oxygen conduction prop- 
erties. The second area of research focus was the development of 
a radial flow catalytic membrane reactor in which methane coupling 
was carried out over a catalyst that was deposited inside the pores 
of a ceramic porous membrane. Catalytic results from the high 
temperature oxidative coupling of methane in these radial flow 
membrane reactors are presented in this report. By exploring the 
reactor performance in membranes of pore diameters of 2.0um, 
0.2um, and 0.02um, the effect of the diffusional regime on the 
methane. coupling activity was demonstrated. The smallest pore di- 
ameter membranes exhibited lowest hydrocarbon selectivities. 


25700 (DOE/PC/92114-T7) Gasoline from natural gas by 
sulfur processing. Quarterly report No. 7, January—March 
1995. Erekson, E.J. Institute of Gas Technology, Des Plaines, IL 
(United States). Apr 1995. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93PC92114. Order Num- 
ber DE95016679. Source: OSTI; NTIS; GPO Dep. 

This report presents the work performed at the Institute of Gas 
Technology (IGT) during the seventh program quarter from January 
1—March 31, 1995, under Department of Energy (DOE) Contract 
No. DE-AC22-93PC92114. This program has coordinated funding 
for Task 1 from IGT’s Sustaining Membership Program (SMP), 
while DOE is Funding Tasks 2 through 8. Progress in all tasks is 
reported here. The overall objective of this research project is to 
develop a catalytic process to convert natural gas to liquid trans- 
portation fuels. The process consists of two steps that each use 
catalysts and sulfur-containing intermediates: (1) converting natural 
gas to CS, and (2) converting CS2 to gasoline-range liquids. Ex- 
perimental data will be generated to demonstrate the potential of 
catalysts and the overall process. During this quarter, progress in 
the following areas has been made: Two new batches of catalysts 
were prepared for the reaction of methane with hydrogen sulfide to 
produce carbon sulfide; potential commercializing partners were 
contacted. Several companies expressed interest in possible appli- 
cations of this technology. 


25701 (DOE/PC/92116-T6) Superacid catalysis of light hy- 
drocarbon conversion. Sixth quarterly report, January 1, 
1995—March 31, 1995. Gates, B.C. (California Univ., Davis, CA 
(United States). Dept. of Chemical Engineering and Materials Sci- 
ence). Delaware Univ., Newark, DE (United States); California 





Univ., Davis, CA (United States). Dept. of Chemical Engineering 
and Materials Science. [1995]. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-93PC92116. 
Order Number DE95016276. Source: OSTI; NTIS; GPO Dep. 

lron- and Manganese-promoted sulfated zirconia is a catalyst for 
the conversion of propane, but the rate of conversion of propane is 
much less than the rate of conversion of butane. Whereas this cat- 
alyst appears to be a good candidate for practical, industrial 
conversion of butane, it appears to lack sufficient activity for practi- 
cal conversion of propane. Perhaps more active catalysts will be 
useful for propane conversion. The propane conversion data re- 
ported here provide excellent insights into the chemistry of the 
catalytic conversions; they are consistent with the inference that 
the catalyst is a superacid and that the chemistry is analogous to. 
that determined in superacid solutions by G.A. Olah, who was 
awarded the most recent Nobel Prize in chemistry for his work. 
The catalyst was tested for conversion of propane at 1 bar, 200— 
300°C and propane partial pressures in the range of 0.01-0.05 
bar. At 250°C, catalysis was demonstrated, as the number of 
propane molecules converted was at least 1 per sulfate group after 
16 days of operation in a continues flow reactor. Propane was con- 
verted in high yield to butanes, but the conversions were low, for 
example being only a fraction of a percent at a space velocity of 
9.1 x 10-7 mol(g of catalysis - s) and 250°C. Coke formation was 
rapid. The observation of butanes, pentanes, and methane as 
products is consistent with Olah superacid chemistry, whereby 
propane is first protonated by a very strong acid to form a carbo- 
nium ion. The carbonium ion then decomposes into methane and 
an ethyl cation which undergoes oligocondensation reactions with 
propane to form higher molecular weight alkanes. The results are 
consistent with the identification of iron- and manganese-promoted 
sulfated zirconia as a superacid. 


25702 (DOE/PC/94066-T2) Isobutanol-methanol mixtures 
from synthesis gas. Quarterly technical progress report, 1 
January—31 March 1995. Iglesia, E. Lawrence Berkeley Lab., CA 
(United States). 24 Apr 1995. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-94PC94066. 
Order Number DE95016277. Source: OSTI; NTIS; GPO Dep. 

The contract objectives are: to design a catalytic material for the 
synthesis of isobutanol with a productivity of 200 g isoalcohols/g- 
cat-h and a molar isobutanol/methanol ratio near unity; and to 
develop structure-function rules for the design of catalysts for the 
selective conversion of synthesis gas to isoalcohols. Several cata- 
lyst samples have been prepared by controlled co-precipitation 
from aqueous mixtures of metal nitrates. The composition of these 
materials is based on reports of best available catalysts for 
methanol synthesis, for isobutanol synthesis, and for methanol 
coupling reactions. The mechanical construction and pressure test- 
ing of the microreactor system has been completed. The in-situ 
infrared spectrophotometer equipped with a nitrogen purge is fully 
operational. The temperature-programmed surface reaction (TPSR) 
unit has been designed; construction will begin during the third 
quarter FY'95. Air Products and Chemicals has provided us with a 
sample of a BASF isobutanol synthesis catalyst and with catalytic 
data obtained on this catalyst in a LaPorte test run. This catalyst 
will serve as a benchmark for the certification of our new microre- 
actor system. 
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25703 (DOE/BP/00276-1) Yakima River radio-telemetry 
study: Spring chinook salmon, Annual report, 1991-1992. 
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Hockersmith, E.; Vella, J.; Stuehrenberg, L.; Iwamoto, R.N.; Swan, 
G. National Marine Fisheries Service, Seattle, WA (United States). 
Coastal Zone and Estuarine Studies Div. Sep 1994. 102p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al79-89BP00276. Order Number DE95013843. Source: OSTI; 
NTIS; GPO Dep. 

As part of the presupplementation planning, baseline data on the 
productivity of spring chinook salmon (Oncorhynchus tshawytscha) 
in the Yakima River have been collected. However, for adult 
salmonids, data on habitat use, delays in passage at irrigation di- 
versions, migration rates, and substock separation had not been 
previously collected. In 1991, the National Marine Fisheries Service 
began a 2-year radio-telemetry study of adult spring chinook 
salmon in the Yakima River Basin. Specific objectives addressed in 
this study were: to determine spawning populations’ run timing, 
passage patterns at irrigation diversion dams, and morphometric 
characteristics to determine where and when substocks become 
separated; to evaluate fish passage at Yakima River Basin diver- 
sion dams including Prosser, Sunnyside, Wapato, Roza, Town 
Diversion, Easton, Cowiche, and Wapatox Dams; to determine 
spring chinook salmon migration rates between Yakima River Basin 
dams, prespawning behavior, temporal distribution, and habitat 
utilization; to identify spawning distribution and timing of spring chi- 
nook salmon; to determine the amount and cause of prespawning 
mortality of spring chinook salmon; and to evaluate adult fish- 
handling procedures for the right-bank, adult-trapping facility at 
Prosser Dam. 


25704 (DOE/BP/01016-1) Evaluation of the success of 
supplementing Imnaha River steelhead with hatchery reared 
smolts. Phase 1, Final report. Carmichael, R.W.; Whitesel, T.A.; 
Jonasson, B.C. Oregon Dept. of Fish and Wildlife, Portland, OR 
(United States). Aug 1995. 161p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-89BP01016. Order 
Number DE95017186. Source: OSTI; NTIS; GPO Dep. 

Two streams in the Imnaha River subbasin (Camp Creek and 
Little Sheep Creek) and eight streams in the Grande Ronde River 
subbasin (Catherine, Deer, Five Points, Fly, Indian, Lookingglass, 
Meadow, and Sheep creeks) were selected as study streams to 
evaluate the success and impacts of steelhead supplementation in 
northeast Oregon. The habitat of the study streams was invento- 
ried to compare streams and to evaluate whether habitat might 
influence the performance parameters we will measure in the 
study. The mean fecundity of hatchery and natural steelhead 1- 
salts returning to Littke Sheep Creek fish facility in 1990 and 1991 
ranged from 3,550 to 4,663 eggs/female; the mean fecundity of 
hatchery and natural steelhead 2-salts ranged from 5,020 to 5,879 
eggs/female. Variation in length explained 57% of the variation in 
fecundity of natural steelhead, but only 41% to 51% of the variation 
in fecundity of hatchery steelhead. Adult steelhead males had an 
average spermatocrit of 43.9% at spawning. We were also able to 
stain sperm cells so that viable cells could be distinguished from 
dead cells. Large, red disc tags may be the most useful for observ- 
ing adults on the spawning grounds. The density of wild, juvenile 
steelhead ranged from 0 fish/l00* to 35.1 (age-0) and 14.0 (age-1) 
fish/l00m*. Evidence provided from the National Marine Fisheries 
Service suggests that hatchery and wild fish within a subbasin are 
genetically similar. The long-term experimental design is presented 
as a component of this report. 


25705 (DOE/BP/01610—3) Annual Coded Wire Tag Program. 
1994 Annual report. Garrison, R.L.; Isaac, D.L.; Lewis, M.A.; 
Murry, W.M. Oregon Dept. of Fish and Wildlife, Portland, OR 
(United States). Dec 1994. 77p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-89BP01610. Order 
Number DE95014413. Source: OSTI; NTIS; GPO Dep. 

The goal of this program is to develop the ability to estimate 
hatchery production survival values and evaluate effectiveness of 
Oregon hatcheries. To accomplish this goal. We are tagging miss- 
ing production groups within hatcheries to assure each production 
group is identifiable to allow future evaluation upon recovery of tag 
data. 


25706 (DOE/BP/01873—-2) Annual Coded Wire Tag Pro- 


gram: Washington Missing Production Groups. Fuss, H.J.; 
Fuller, R.; Kimbel, M.A.; Appleby, A.E.; Hammer, S.A.; Doty, D.; 
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Ashbrook, C. Washington Dept. of Fisheries, Olympia, WA (United 
States). Dec 1994. 93p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-89BP01873. Order Number 
DE95014412. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) funds the “Annual 
Coded Wire Tag Program — Missing Production Groups for 
Columbia River Hatcheries” project. The Washington Department of 
Fish and Wildlife (WDFW) [formerly the Washington Department of 
Fisheries (WDF) and the Washington Department of Wildlife 
(WDW)], Oregon Department of Fish and Wildlife (ODFW) and the 
United States Fish and Wildlife Service (USFWS) all operate 
salmon and steelhead rearing programs in the Columbia River 
basin. The intent of the funding is to coded-wire tag at least one 
production group of each species at each Columbia Basin hatchery 
to provide a holistic assessment of survival and catch distribution 
over time. Data generated by this project contributes to WDFW's 
obligations for representative tagging under the Endangered. 
Species Act (ESA) permit for operating Columbia Basin facilities. 
WDFW facilities operating outside the Snake River basin are re- 
quired to have a Section 10, “Incidental Take” permit. Consistent 
with special conditions within this permit, WOFW has now reached 
it's objective to tag representative groups from all WOFW Columbia 
Basin releases. 


25707 (DOE/BP/12885-2) Genetic analysis of On- 
corhynchus Nerka: Life history and genetic analysis of redfish 
Lake Oncorhynchus Nerka Completion report. Brannon, E. (and 
others); Setter, A.; Welsh, T. Idaho Univ., Moscow, ID (United 
States); Washington State Univ., Pullman, WA (United States). Oct 
1994. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-90BP12885. Order Number 
DE95017179. Source: OSTI; NTIS; GPO Dep. 

The study has shown through life history examination and DNA 
analysis that three forms of O. nerka are present in Redfish Lake. 
The three forms are closely related, but may be sufficiently differ- 
ent to be considered three separate stocks. Fishhook Creek 
kokanee are temporally isolated from the beach spawners, and 
may represent the gene pool most similar to the historic sockeye 
population that once spawned there. Fishhook Creek offers the 
best spawning area available in the lake system, and should be 
considered for use in reestablishing an anadromous Fishhook 
Creek sockeye swain. The resident beach spawning strain of O. 
nerka is likewise the most similar genetic form of the companion 
anadromous beach spawning O. nerka, and needs to be consid- 
ered the most appropriate genetic source to help minimize reduced 
fitness of the sockeye from inbreeding. 


25708 (DOE/BP/17622-9) Minthorn Springs Creek summer 
juvenile release and adult collection facility. Annual report 
1994. Rowan, G.D. Confederated Tribes of the Umatilla Indian 
Reservation, Pendleton, OR (United States). Dept. of Natural Re- 
sources. May 1995. 129p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-84BP17622. Order Number 
DE95017180. Source: OSTI; NTIS; GPO Dep. 

The Confederated Tribes of the Umatilla Indian Reservation 
(CTUIR) and Oregon Department of Fish and Wildlife (ODFW) are 
cooperating in a joint effort to enhance steelhead and re-establish 
salmon runs in the Umatilla River Basin. Bonifer Pond, Minthorn 
Springs and Imeques C-mem-ini-kem acclimation facilities are op- 
erated for acclimation and release of juvenile summer steelhead 
(Oncorhynchus mykiss), fall and spring chinook salmon (O. 
tshawytscha) and coho salmon (O, kisutch). Minthorn is also used 
for holding and spawning summer steelhead, fall chinook and coho 
salmon. In the spring of 1994, juvenile summer steelhead were 
acclimated at Bonifer and Minthorn. At Imeques C-mem-ini-kem, ju- 
venile spring chinook were acclimated in the spring and fall. A total 
of 92 unmarked and 42 marked summer steelhead were collected 
for broodstock at Three Mile Dam from October 1, 1993 through 
May 2, 1994 and held at Minthorn. An estimated 234,432 green 
eggs were taken from 48 females. The eggs were transferred to Ir- 
rigon Hatchery for incubation and early rearing. Fingerlings were 
transferred to Umatilla Hatchery for final rearing and release into 
the Umatilla River in 1995. Fall chinook and coho salmon 
broodstock were not collected in 1994. Coded-wire tag recovery in- 
formation was accessed to determine the contribution of Umatilla 
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River releases to ocean, Columbia River and Umatilla River fish- 
eries. Total estimated juvenile adult survival rates are detailed in 
this document. 


25709 (DOE/BP/21065-2) Research and recovery of Snake 
River sockeye salmon. Annual report, 1993. Kline, P. Idaho 
Dept. of Fish and Game, Nampa, ID (United States). Nov 1994. 
53p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-91BP21065. Order Number DE95014414. Source: 
OSTI; NTIS; GPO Dep. 

The National Marine Fisheries Service lists Snake River sockeye 
salmon Oncorhynchus nerka as endangered under the Endangered 
Species Act of 1973. We estimated total O. nerka population, den- 
sity and biomass in Redfish and Alturas lakes increased by 20% 
and 9%, respectively, in 1993. Estimates for Stanley Lake de- 
creased by 37% while estimates for Pettit Lake increased by 300% 
over 1992 levels. Total population, density, and biomass estimates 
for Stanley and Pettit lakes remained comparatively low. We identi- 
fied lake and tributary spawning locations using biotelemetry on 
adult O. nerka outplanted from the captive broodstock program to 
Redfish and Alturas lakes. The majority of Alturas Lake outplants 
spawned in Alturas Lake Creek, the primary tributary to the lake. 
We observed Redfish Lake outplants over three areas of potential 
resident/residual O. nerka beach spawning activity. 


25710 (DOE/BP/35885-6) Adult salmonid PIT-TAG returns 
to Columbia River’s lower granite dam. Newman, K. USDOE 
Bonneville Power Administration, Portland, OR (United States); 
Idaho Univ., Moscow, ID (United States). Apr 1995. 45p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
BI79-87BP35885 ; Al79-91BP16570. Order Number DE95017181. 
Source: OSTI; NTIS; GPO Dep. 

The results of an analysis of the returns of PlT-tagged Snake 
River spring chinook and steelhead detected at Lower Granite Dam 
are summarized. Included is theoretical work on statistical power 
calculations for tests of return rates. The phrase return rate will be 
taken to mean return and detection rate. Knowledge that a fish has 
returned depends upon it being detected at Lower Granite Dam. 
Some returns are unaccounted for because they go through the 
navigation lock or manage to go through the adult bypass unde- 
tected. (1) Adult PIT tag recoveries to date are informative at least 
from a qualitative perspective. (2) The tagging levels by geographic 
region, rearing type, and, for chinook, life history stage have varied 
considerably since PIT tagging began on the Columbia River sys- 
tem. Early tagging studies were directed at Juvenile problems 
rather than adult return rates. As a result, comparisons in adult re- 
turn rates between years, regions, etc., are more difficult. Global 
conclusions about the effect of potential treatments and/or natural 
factors, such as region of origin, on adult return rates are difficult 
to make untii a more balanced. more consistent tagging study is 
implemented. (3) Along the same lines, tagging levels will need to 
be increased considerably if experiments are to be conducted to 
determine factors that affect return rates. E.g., approximately 
46,000 fish in both the control and the treatment groups need to be 
PIT-tagged to detect a statistically significant difference with 80% 
probability. (4) Analysis of the available data suggests that life 
stage (parr or smolt), rearing type (hatchery or wild), and geo- 
graphic location all affect the return rates for spring chinook. The 
data are limited, however. (5) Return rates for Snake River steel- 
head are roughly an order of magnitude greater than Snake River 
spring chinook return rates. 
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25711 (EDF—-94-NB-00099) Industrial integration of act- 
turbines for Pelton type hydraulic wheels. Jan, P. Electricite de 
France (EDF), 92 - Clamart (France). Oct 1993. 16p. (in French). 
Order Number DE95796793. Source: OSTI; NTIS (US Sales Only). 

The purpose of the ACT-TURBINES software is to automate and 
simplify robot programming for hydraulic turbine wheel servicing. 
This paper constitutes a report on the industrial integration of the 
software for Pelton wheels. Wear on Pelton type hydraulic wheels 
due to abrasion or cavitation causes in-depth degradation of the 
metal. Refurbishing consists in weld metal buildup of the degraded 





surfaces followed by built-up section machining. These lengthy, la- 
borious manual operations are now performed by robots. Up till 
now, the robots were programmed on a manual teach and repeat 
basis: the operator moved the robot to bring the tool into contact 
with the surface to be treated and recorded a certain number of 
points which could then be used to define the robot's trajectories. 
Considering the geometry of Pelton wheels and the type of trajec- 
tory involved, this method was extremely tedious (more than a 
hundred points with very different robot configurations). In addition, 
the operator had to stay very close to the robot to be able to visu- 
ally inspect the work as it was carried out. This is contrary to the 
safety recommendations for use of robots. Using the specifications 
drafted jointly by the R and DD, EGTD and the Albertville work- 
shop and further to operating feedback on the off-line programming 
for Francis type wheels, an application was implemented over the 
robotic CAD system ACT. The new software is called ACT- 
TURBINES. This paper recalls the type of trajectories involved with 
Pelton wheels and the associated technical difficulties. Solutions 
adopted for the industrial integration of the software and their im- 
plementation are then discussed, together with the advantages 
offered by this new programming method. (author). 4 refs 
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25712 (DOE/ER/13670—-T4) Solar variability observed 
through changes in solar limb-darkening function and mean 
diameter. Final report, February 1, 1987—August 31, 1993. Hill, 
H.A. Arizona Univ., Tucson, AZ (United States). 31 May 1995. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER13670. Order Number DE95013822. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The advantages of a dedicated, ground-based observatory over 
measurements from spacecraft are its relative adaptability, ease of 
maintenance, and low cost. However, groundbased observations 
must contend with problems introduced by observing through the 
Ear-th's atmosphere and by changes in the long-term stability of 
the observing instrument. Both of these problems have been ad- 
dressed at SCLERA and currently pose no limitation of solar 
diameter measurements at the parts-per-n-tillion level. The atmo- 
spheric problems of seeing and differential refraction are managed 
by separate procedures. For the former, a technique is used for 
the definition of the edge of a solar limb which exhibits a greatly 
reduced sensitivity to atmospheric seeing (Hill, Stebbins, and Ole- 
son 1975). For the latter, diameters measured at several solar 
latitudes are used to yield a solar oblateness and diameter with 
reduced sensitivity to differential refraction. Differential radius mea- 
surements are used to detect changes in the solar limb-darkening 
function with a reduced sensitivity to differential refraction. The 
long-term stability of the telescope is monitored with an interfero- 
metric technique which is itself stable over long periods of time. 
Exploration of information contained in the global oscillations of the 
Sun is the basis of solar seismology programs. Such exploration 
permits the examination of the internal structure of a star at an un- 
precedented level of detail and accuracy. Changes in the internal 
structure of the Sun relevant to changes in energy output can be 
detected through observing changes in the mode frequency of os- 
cillation. This approach is also used at SCLERA in its study of 
long-term variability in solar irradiance. 


1403 Economic, Industrial, and Business Aspects 


25713 (INIS-mf-14550, pp. 107) Bonding of grain bound- 
aries of polycrystalline silicon solar cells. Schlosser, V. (Ludwig 
Boltzmann Inst. fuer Festkoerperphysik, Kopemikusgasse 15, 1060 
Wien (Austria)); Summhammer, J. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. BONDING/grain boundaries; BONDING/ 
photovoltaic cells; BONDING/polycrystals; BONDING; POLY- 
CRYSTALS; DIFFUSION; ENERGY CONVERSION; ENERGY 
EFFICIENCY; PHOSPHORUS; SILICON; SOLAR CELLS 


1405 Solar Energy Conversion 
Refer also to citation(s) 26383, 26713, 26806 


25714 (ADEME-90-05-0017a) Testing of photovoltaic sys- 
tems. Servant, J.M.; Aguillon, J.C. Agence de |’Environnement et 
de la Maitrise de l’Energie, 75 - Paris (France). 1991. 22p. (in 
French). Order Number DE95796803. Source: OSTI; NTIS (US 
Sales Only). 

This report presents the progress condition of the GENEC 1990 
program in the field of photovoltaic systems trials. It includes the 
following steps: Numerical simulator, Trials of photovoltaic pumps, 
Trial of a radioactivity measurement beacon, Trials of lightning kits. 
(TEC). 6 figs., 7 tabs., 8 refs. 


25715 (ADEME-90-05-0017b) Progress note - GENEC 90 - 
Testing bench of accumulators batteries. Deesmettre, D. 
Agence de l'Environnement et de la Maitrise de l'Energie, 75 - 
Paris (France). 1991. 35p. (In French). Order Number 
DE95796804. Source: OSTI; NTIS (US Sales Only). 

This report presents the results obtained after 10 months of 
working on batteries submitted to cycles of charge and discharge, 
resembling a true photovoltaic use. Three technologies are tested. 
After 10 months, we can notice the following conclusions: the 3 
technologies fit with what is requested; the batteries have been 
working at their maximum level of charge for more than 2/3 of the 
time. During the capacity measurement tested in September 1991, 
the elements study showed that some of them seemed weak. 
(TEC). 20 figs., 5 tabs. 


25716 (ADEME-91-04-0027b) Energetic aspects of climatic 
architecture. Buscarlet, C.; Bourdeau, L. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1992. 240p. (In French). Order Number DE95796831. Source: 
OSTI; NTIS (US Sales Only). 

The concerted action PASSYS brings validation elements to take 
into account passive solar components (PSC) in simulation models 
and simplified design tools, and to develop PSC testing methodol- 
ogy. The document specifies the CSTB contribution in each of 
these topics and strikes the balance of PASSYS program. The re- 
sults of the latter are a network of highly standardized test facilities 
with common test and analysis procedures. In the field of simplified 
design tools, a substantial contribution has been given to the stan- 
dardization work of CEN on thermal performance of buildings. A 
correlation based evaluation tool has also been developed and 
transferred to a software tool. (TEC) 5 refs. 


25717 (CONF-941203-27) The effects of the band bending 
caused by interface states in CdTe and CIS solar cells. Lee, 
Youn-Jung (Purdue Univ., Lafayette, IN (United States). School of 
Electrical Engineering); Gray, J.L. National Renewable Energy 
Lab., Golden, CO (United States); Purdue Univ., Lafayette, IN 
(United States). School of Electrical Engineering. [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. From 1. world conference on photovoltaic en- 
ergy conversion; Waikoloa, HI! (United States); 5-9 Dec 1994. 
Order Number DE95016103. Source: OSTI; NTIS; GPO Dep. 

In this paper, the effects of interface states in the Z-nO/CdS/ 
CuinSe., and CdS/CdTe solar cells are presented. The effects are 
investigated through numerical modeling using ADEPT (A Device 
Emulation Program and Tool). The results show that donor-like in- 
terface states have very little effect but acceptor-like interface 
states at the resistive ZnO/CdS can cause pinning of the bands at 
the interface, thus leading to non-exponential illuminated |-V curves 
when the interface state densities are high enough. High density of 
acceptor-like states between the CdS and In-rich CIS does not re- 
sult in the two-diode like IV curves. instead they can significantly 
lower the fill factor. In the CdS/CdTe solar cells. either donor- or 
acceptor-like interface states have little effect since almost all the 
depletion region lies in the CdTe. Thus, the metallurgical junction 
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where the interface states are located is away from the electrical 
junction where the conductivity type changes. 


25718 (ERDC—255) Thermo-chemical storage and transfer 
of solar energy using CO2/CH4 and CO/H2 methanation reac- 
tions. Edwards, J.H.; Maitra, A.M.; Do, K.T.; Schuck, S.; Fok, W; 
Stein, W. Energy Research and Development Corp., Canberra, 
ACT (Australia); Commonwealth Scientific and Industrial Research 
Organization, North Ryde, NSW (Australia). Div. of Coal and En- 
ergy Technology; Pacific Power, Sydney, NSW (Australia). Jun 
1995. 88p. Sponsored by Energy Research and Development 
Corp., Canberra, ACT (Australia). Order Number DE95503579. 
Source: OSTI; NTIS (US Sales Only). 

A lack of storage and transfer technologies for high temperature 
solar energy remains an impediment to the utilisation of this energy 
source for large scale continuous production of electricity. A com- 
parison of the options for energy storage and transmission shows 
that using reversible chemical reactions with large heats of reaction 
is an efficient method for accomplishing these tasks. This project 
developed a novel thermochemical technology for storage and 
transfer of solar energy using reversible reactions of CO2/CH4 re- 
forming and CO/H2 methanation which has the potential to be 
developed further. 16 figs., 2 tabs. 


25719 (NREL/TP-411-8111) Research on silicon-carbon al- 
loys and interfaces. Final subcontract report, 15 February 
1991-31 July 1994. Abelson, J.R. (Illinois Univ., Urbana, IL 
(United States)). National Renewable Energy Lab., Golden, CO 
(United States); Illinois Univ., Urbana, IL (United States). Jul 1995. 
83p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE95009243. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work performed to develop improved p- 
type wide-band-gap hydrogenated amorphous silicon-carbon alloy 
(a-Si, _,Cx:H) thin films and interfaces for the “top junction” in hy- 
drogenated amorphous silicon (a-Si:H)-based p-i-n solar cells. We 
used direct current reactive magnetron sputtering to deposit un- 
doped a-Si; _,C,H films with a Tauc band gap Eg, of 1.90 eV, a 
sub-band-gap absorption of 0.4 (at 1.2 eV), an Urbach energy of 
55 MeV, an ambipolar diffusion length of 100 nm, an air-mass-one 
photoconductivity of 10-6/Q-cm, and a dark conductivity of 8x 
10-"/Q-cm. pta-Si;_,.Cx:H films with a Tauc band gap of 1.85 eV 
have a dark conductivity of 8 x 10-/Q-cm and thermal activation 
energy of 0.28 eV. We used in-situ spectroscopic ellipsometry and 
post-growth X-ray photoelectron spectroscopy to determine the rel- 
ative roles of H and Si in the chemical reduction of SnOz in the 
early stages of film growth. We used in-situ spectroscopic ellipsom- 
etry to show that a-Si:H can be transformed into pc-Si:H in a 
subsurface region under appropriate growth conditions. We also 
determined substrate cleaning and ion bombardment conditions 
which improve the adhesion of a-Si, _,Cx:H films. 


25720 (NREL/TP-411-8116) Experimental study of the fac- 
tors governing the Staebler-Wronski photodegradation effect 
in a-Si:H solar cells. Annual subcontract report, 1 March 1994— 
31 March 1995. Han, D.X. (North Carolina Univ., Chapel Hill, NC 
(United States)); McNeil, L-E.; Wang, K.D.; Yeh, C.N. National Re- 
newable Energy Lab., Golden, CO (United States); North Carolina 
Univ., Chapel Hill, NC (United States). Aug 1995. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE95009272. Source: OSTI; NTIS; 
GPO Dep. 

This report describes continuing experiments on electrolumines- 
cence (EL) and transient forward bias current (TFC) as well as 
photocurrent before and after light soaking for amorphous silicon 
(a-Si:H) devices. we continued our EL spectrum analysis on a p-i-n 
device with and without SiC:H buffer in the p-i interface. We started 
a program to study the Staebler-Wronski effect (SWE) in p-i-n solar 
cells made with and without Hp dilution, in collaboration with So- 
larex. In collaboration with L.E. McNeil, we studied the carrier 
recombination in p-i-n cells by both photoluminescence and EL. In 
collaboration with G.J. Adriaessens at Catholic University Leuven, 
Belgium, we studied TFC in p-i-n devices. In collaboration with Y. 
Wu, we studied the local Si-H bonding configuration in hot-wire 
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samples by nuclear magnetic resonance. We concentrated on de- 
termining the factors controlling SWE, and on determining the 
correlation of EL data to the cell structure or preparation condi- 
tions, such as the effects of buffering and Hz dilution, by EL 
measurements. 


25721 (NREL/TP-411-8244) Cast polycrystalline silicon 
photovoltaic cell and module manufacturing technology im- 
provements. Annual subcontract report, 1 December 1993-30 
November 1994. Wohligemuth, J. (Solarex Corp., Frederick, MD 
(United States)). National Renewable Energy Lab., Golden, CO 
(United States); Solarex Corp., Frederick, MD (United States). Sep 
1995. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE95009285. Source: OST!; NTIS; GPO Dep. 

This report describes work performed under a 3-y contract to ad- 
vance Solarex’s cast polycrystalline silicon manufacturing 
technology, reduce module production cost, increase module per- 
formance, and expand Solarex’s commercial production capacities. 
Specific objectives are to reduce manufacturing cost for poly- 
crstalline silicon PV modules to less than $1.20/W and to increase 
manufacturing capacity by a factor of 3. Solarex is working on 
casting, wire saws, cell process, module assembly, frameless mod- 
ule development, and automated cell handling. 


25722 (NREL/TP-411-8245) Large-area, triple-junction a-Si 
alloy production scale-up. Semiannual subcontract report, 17 
March 1994-18 September 1994. Oswald, R. (Solarex Corp., 
Newtown, PA (United States). Thin Film Div.); Morris, J. National 
Renewable Energy Lab., Golden, CO (United States); Solarex 
Corp., Newtown, PA (United States). Thin Film Div. Sep 1995. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE95009286. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work performed under a 3-y subcontract to 
advance Solarex's photovoltaic manufacturing technologies, reduce 
its a-Si:H module production costs, increase module performance, 
and expand the Solarex commercial production capacity. During 
this period, Solarex focused on improving deposition of the front 
contact, investigating alternate feedstocks for the front contact, 
maximizing throughput and area utilization for all laser scribes, op- 
timizing a-Si:H deposition equipment to achieve uniform deposition 
over large areas, optimizing the triple-junction module fabrication 
process, evaluating the materials to deposit the rear contact, and 
optimizing the combination of isolation scribe and encapsulant to 
pass the wet high potential test. 


25723 (NREL/TP-411-8246) Atomic-scale characterization 
of hydrogenated amorphous-silicon films and devices. Annual 
subcontract report, 14 February 1994-14 April 1995. Gallagher, 
A. (National Inst. of Standards and Technology, Boulder, CO 
(United States)); Tanenbaum, D.; Laracuente, A.; Jelenkovic, B. 
National Renewable Energy Lab., Golden, CO (United States); Na- 
tional Inst. of Standards and Technology, Boulder, CO (United 
States). Aug 1995. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. Order Number 
DE95009287. Source: OSTI; NTIS; GPO Dep. 

Properties of the hydrogenated amorphous silicon (a-Si:H) films 
used in photovoltaic (PV) panels are reported. The atomic-scale 
topology of the surface of intrinsic a-Si:H films, measured by scan- 
ning tunneling microscopy (STM) as a function of film thickness, 
are reported and diagnosed. For 1-500-nm-thick films deposited 
under normal device-quality conditions from silane discharges, 
most portions of these surfaces are uniformly hilly without indica- 
tions of void regions. However, the STM images indicate that 
2-6-nm silicon particulates are continuously deposited into the 
growing film from the discharge and fill approximately 0.01% of the 
film volume. Although the STM data are not sensitive to the local 
electronic properties near these particulates, it is very likely that 
the void regions grow around them and have a deleterious effect 
on a-Si:H photovoltaics. Preliminary observations of particulates in 
the discharge, based on light scattering, confirm that particulates 
are present in the discharge and that many collect and agglomer- 
ate immediately downstream of the electrodes. Progress toward 
STM measurements of the electronic properties of cross-sectioned 
a-Si:H PV cells is also reported. 





25724 (NREL/TP-411-8248) PV Cz silicon manufacturing 
technology improvements. Semiannual subcontract report, 1 
April 1994-30 September 1994. Jester, T. (Siemens Solar Indus- 
tries, Camarillo, CA (United States)). National Renewable Energy 
Lab., Golden, CO (United States); Siemens Solar Industries, Ca- 
marillo, CA (United States). Sep 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE95009288. Source: OSTI; NTIS; GPO Dep. 

This describes work done in the final phase of a 3-y, 3-phase 
contract to demonstrate cost reductions and improvements in man- 
ufacturing technology. The work focused on near-term projects in 
the SSI (Siemens Solar Industries) Czochralski (Cz) manufacturing 
facility in Camarillo, CA; the final phase was concentrated in areas 
of crystal growth, wafer technology, and environmental, safety, and 
health issues. During this period: (1) The crystal-growing operation 
improved with increased growth capacity. (2) Wafer processing 
with wire saws continued to progress; the wire saws yielded almost 
50% more wafers per inch in production. The wire saws needs less 
etching, too. (3) Cell processing improvements focused on better 
handling and higher mechanical yield. The cell electrical distribution 
improved with a smaller standard deviation in the distribution. (4) 
Module designs for lower material and labor costs continued, with 
focus on a new junction box, larger modules with larger cells, and 
less costly framing techniques. Two modules demonstrating these 
cost reductions were delivered during this phase. 


25725 (NREL/TP-451-8120) High-efficiency, thin-film cad- 
mium telluride photovoltaic cells. Annual subcontract report, 
20 January 1994-19 January 1995. Compaan, A.D. (Toledo Univ., 
OH (United States)); Bohn, R.G.; Rajakarunanayake, Y. National 
Renewable Energy Lab., Golden, CO (United States); Toledo Univ., 
OH (United States). Aug 1995. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE95009256. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed to develop and optimize 
the process of radio frequency (RF) sputtering for the fabrication of 
thin-film solar cells on glass. The emphasis is on CdTe-related 
materials including CdTe, CdS, ZnTe, and ternary alloy semicon- 
ductors. Pulsed laser physical vapor deposition (LPVD) was used 
for exploratory work on these materials, especially where alloying 
or doping are involved, and for the deposition of cadmium chloride 
layers. For the sputtering work, a two-gun sputtering chamber was 
implemented, with optical access for monitoring temperature and 
growth rate. We studied the optical and electrical properties of the 
plasmas produced by two different kinds of planar magnetron sput- 
ter guns with different magnetic field configurations and strengths. 
Using LPVD, we studied alloy semiconductors such as CdZnTe and 
heavily doped semiconductors such as ZnTe:Cu for possible incor- 
poration into graded band gap CdTe-based photovoltaic devices. 


25726 (SAND—95-1064) Test report on the Abacus 30 kW 
bimode® inverter and maximum power tracker (MPT). Bonn, R. 
(and others); Ginn, J.; Zirzow, J. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1995. 54p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95016541. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories conducts the photovoltaic balance 
of systems (BOS) program, which is sponsored by the US Depart- 
ment of Energy's Office of Energy Management. Under this 
program, SNL lets commercialization contracts and conducts a lab- 
oratory program designed to advance BOS technology, improve 
BOS component reliability, and reduce the BOS life-cycle-cost. 
This report details the testing of the first large US manufactured 
hybrid inverter and its associated maximum power tracker. 


25727 (SAND-95-1602C) Beneficial effects of the alu- 
minum alloy process as practiced in the photovoltaic device 
fabrication laboratory. Schubert, W.K. (Sandia National Labs., Al- 
buquerque, NM (United States). Photovoltaic Systems Components 
Dept.). Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9508143-1: 5. 
workshop on the role of impurities and defects in silicon device pro- 
cessing, Copper Mountain, CO (United States), 13-16 Aug 1995). 
Order Number DE95015432. Source: OSTI; NTIS; GPO Dep. 
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The aluminum alloy process implemented in Sandia's Photo- 
voltaic Device Fabrication Laboratory (PDFL) has major beneficial 
effects on the performance of commercial multicrystalline-silicon 
(mc-Si) substrates. Careful analysis of identically processed cells 
(except for the alloyed layer) in matched mc-Si substrates clearly 
indicates that the majority of the benefit arises from improved bulk 
minority carrier diffusion length. Based on spectral response mea- 
surements and PC-1D modeling the authors have observed 
improvements due to the alloy process of up to 400% in the aver- 
age diffusion length in moderate-area cells and around 50% in 
large-area cells. The diffusion length is dramatically improved in 
the interior of the silicon grains in alloyed substrates, resulting in 
the majority of the recombination occurring at the grain boundaries 
and localized areas with high defect densities. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 25714, 25715, 25726 


25728 (DOE/AL/82993-11) Kerman Photovoltaic Power 
Plant R&D data collection computer system operations and 
maintenance. Rosen, P.B. Endecon Engineering (United States). 
Jun 1994. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC04-92AL82993. Order Number 
DE95013805. Source: OSTI; NTIS; GPO Dep. 

The Supervisory Control and Data Acquisition (SCADA) system 
at the Kerman PV Plant monitors 52 analog, 44 status, 13 control, 
and 4 accumulator data points in real-time. A Remote Terminal Unit 
(RTU) polls 7 peripheral data acquisition units that are distributed 
throughout the plant once every second, and stores all analog, sta- 
tus, and accumulator points that have changed since the last scan. 
The R&D Computer, which is connected to the SCADA RTU via a 
RS-232 serial link, polls the RTU once every 5-7 seconds and 
records any values that have changed since the last scan. A 
SCADA software package called RealFlex runs on the R&D com- 
puter and stores all updated data values taken from the RTU, along 
with a time-stamp for each, in a historical real-time database. From 
this database, averages of all analog data points and snapshots of 
all status points are generated every 10 minutes and appended to a 
daily file. These files are downloaded via modem by PVUSA/Davis 
staff every day, and the data is placed into the PVUSA database. 


25729 (DOE/AL/82993—14) PVUSA construction and safety: 
Experience, lessons learned and costs. Shipman, D. Bechtel 
Construction Co. (United States). Sep 1994. 100p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC04- 
92AL82993. Order Number DE95013808. Source: OSTI; NTIS; 
GPO Dep. 

This report is the first of a series of PVUSA reports on PVUSA 
experiences and lessons learned at the demonstration sites in 
Davis and Kerman, California. During the course of approximately 
6 years (1988-1993), nine PV systems have been installed ranging 
from 20 kW to 500 kW. Five 20-kW emerging module technology 
arrays were installed on universal project-provided structures, and 
four utility-scale systems (200 to 500 kW) were installed as turnkey 
(vendor designed and integrated) systems. The report emphasizes 
PVUSA construction and safety experience from the installation of 
these systems and is intended for use by utility personnel engaged 
in the construction of a photovoltaic (PV) power plant (e.g., engi- 
neers, construction supervisors, etc.). 


25730 (DOE/AL/82993-18) Emerging photovoltaic module 
technologies at PVUSA: A five-year assessment. Townsend, T. 
Endecon Engineering (United States). Apr 1995. 7ip. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC04- 
92AL82993. Order Number DE95013809. Source: OSTI; NTIS; 
GPO Dep. 

The Photovoltaics for Utility Scale Applications (PVUSA) project 
tests two types of photovoltaic systems: new modules fielded as 
20-kW Emerging Module Technology (EMT) arrays, and more ma- 
ture technologies fielded as 20- to 500-kW turnkey Utility Scale 
(US) systems. This report summarizes experiences of the PVUSA 
project in operating the first six 20-kW EMT photovoltaic systems. 
Five systems are installed at Davis, California, and one at Kihei, 
Hawaii. Products selected for testing and demonstration were 
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judged to have potential for significant technical advancement or 
reduction in manufacturing cost. Features leading to selection of 
each system and findings over the average 5 years of operation 
are compared in the report. Factory product qualification test expe- 
riences along with field acceptance test results are documented. 
Evaluation includes a broad range of performance parameters, in- 
cluding long-term efficiency, seasonal generation patterns, and 
maintenance. While some of the arrays have operated as well as 
any commercial system, others have fared poorly. Throughout the 
procurement and operation of these precommercial PV modules, 
PVUSA has provided feedback to vendors, critical for product im- 
provement. The data and evaluations in this report will be of further 
benefit to manufacturers and provide general comparative informa- 
tion on a variety of technologies to researchers in utilities, 
government, and industry alike. 


25731 (DOE/AL/82993-20) PVUSA: The value of photo- 
voltaics in the distribution system. The Kerman Grid-Support 
Project. Wenger, H.J. (Pacific Energy Group, Walnut Creek, CA 
(United States)); Hoff, T.E. Pacific Gas and Electric Co., Davis, CA 
(United States). May 1995. 181p. Sponsored by USDOE, Washing- 
ton, DC (United States);Electric Power Research Inst., Palo Alto, 
CA (United States);California Energy Resources Conservation and 
Development Commission, Sacramento, CA (United States). DOE 
Contract FC04-92AL82993. Order Number DE95014344. Source: 
OSTI; NTIS; GPO Dep. 

As part of the Photovoltaics for Utility Scale Applications Applica- 
tions (PVUSA) Project Pacific Gas Electric Company (PG&E) built 
the Kerman 500-kW photovoltaic power plant. Located near the 
end of a distribution feeder in a rural section of Fresno County, the 
plant was not built so much to demonstrate PV technology, but to 
evaluate its interaction with the local distribution grid and quantify 
available nontraditional grid-support benefits (those other than 
energy and capacity). As demand for new generation began to lan- 
guish in the 1980s, and siting and permitting of power plants and 
transmission lines became more involved, utilities began consider- 
ing smaller, distributed power sources. Potential benefits include 
shorter construction lead time, less capital outlay, and better uti- 
lization of existing assets. The results of a PG&E study in 1990/ 
1991 of the benefits from a PV system to the distribution grid 
prompted the PVUSA Project to construct a plant at Kerman. Com- 
pleted in 1993, the plant is believed to be the first one specifically 
built to evaluate the multiple benefits to the grid of a strategically 
sited plant. Each of nine discrete benefits were evaluated in detail 
by first establishing the technical impact, then translating the re- 
sults into present economic value. Benefits span the entire system 
from distribution feeder to the generation fleet. This work breaks 
new ground in evaluation of distributed resources, and suggests 
that resource planning practices be expanded to account for these 
non-traditional benefits. 


25732 


(DOE/AL/82993-23) Photovoltaics for utility scale 
applications (PVUSA): Phase 2. First technical report 1995. Pa- 
cific Gas and Electric Co., San Ramon, CA (United States). ©Aug 
1995. 37p. Sponsored by USDOE, Washington, DC (United 


States);Electric Power Research Inst., Palo Alto, CA (United 
States);California State Government, Sacramento, CA (United 
States). DOE Contract FC04-92AL82993. Order Number 
DE95016208. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes system performance and major project 
activities over the first four months of 1995. The quarterly technical 
reports that have been issued for the past several years are being 
replaced this year by two technical reports covering the January— 
April and May—August periods, respectively. Performance data for 
the last four months of the year will be included in the 1995 
Progress Report. Principal activities during the first four months of 
1995 included bringing two new systems on line, hosting a two-day 
Balance of System and Procurement workshop at the Davis site, 
completing and issuing the EMT Five-Year Assessment Report, 
and preparing for a management transition in 1996. 


25733 (ETDE-DE-186) Solar future for Bavaria. Solar wails 
in the building of the Bavarian State Ministry for Regional De- 
velopment and Environment. Umwelt und Entwicklung Bayern. 
Klimaschutz, v. 1/1993. Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 1993. 
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6p. (In German). Order Number DE95798835. Source: OSTI; NTIS 
(US Sales Only). 

The report describes the activities in the field of solar power in 
Bavaria. Main subjects: Solar cells, electric circuiting diagrams, ap- 
plications. (HW) 
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25734 (SAND-95-1293) Simulation of the part-load behav- 
ior of a 30 MWe SEGS pliant. Lippke, F. Sandia National Labs., 
Albuquerque, NM (United States). Jun 1995. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95016746. Source: OSTI; NTIS; 
GPO Dep. 

The part-load behavior of a typical 30-MWe SEGS (solar electric 
generating systems) plant was studied using a detailed thermody- 
namic model. As part of this analysis, a new solar field model was 
derived, based on measurement results of an LS-2 Collector and 
accounting for various conditions of receiver tubes, lost mirrors and 
measured reflectivity. A comparison was made of the model results 
to real plant conditions for a winter and summer day in order to test 
the accuracy of the model. The effects of bare tubes, different wind 
speeds, mirror reflectivity and other factors were studied showing, 
e.g., that heat losses due to wind are predicted to be very low. The 
comparison also shows that the model still lacks the capability to 
fully account for actual solar field conditions. The model was also 
compared to the SOLERGY model, showing differences between 
the assumptions used in both models. Finally different operating 
conditions of the plant were studied for a summer, fall, and winter 
day to provide a better understanding of how changing solar field 
outlet temperatures affect gross and net output of the plant. This 
clearly indicates that the lowest possible superheating temperature 
maximizes the gross electric output. On a net basis this conclusion 
is modified due to the high parasitics of the HTF (heat transfer 
fluid) pumps. It was found that the optimum operating strategy de- 
pends on the insolation conditions, e.g., different superheating 
temperatures should be chosen in summer, fall and winter. If the 
pressure drop in the solar field is reduced due to replacement of 
flex hoses with ball joints, increasing the HTF flow is more reason- 
able, so that at low isolation conditions the lowest possible 
superheating temperature also leads to the maximum net output. 


25735 (SAND-95-1828C) Solar two: A molten salt power 
tower demonstration. Tyner, C.E. (Sandia National Labs., Albu- 
querque, NM (United States)); Sutherland, J.P.; Gould, W.R. Jr. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951072-1: VDI-GET meeting: 
solar thermal power plants II, Stuttgart (Germany), 11-12 Oct 1995). 
Order Number DE95016734. Source: OSTI; NTIS; GPO Dep. 

A consortium of United States utility concerns led by the South- 
ern California Edison Company (SCE) is conducting a cooperative 
project with the US Department of Energy (DOE), Sandia National 
Laboratories, and industry to convert the 10-MW Solar One Power 
Tower Pilot Plant to molten nitrate salt technology. The conversion 
involves installation of a new receiver, a new thermal storage sys- 
tem, and a new steam generator; it utilizes Solar One's heliostat 
field and turbine generator. Successful operation of the converted 
plant, called Solar Two, will reduce economic risks in building initial 
commercial power tow projects and accelerate the commercial ac- 
ceptance of this promising renewable energy technology. The 
estimated cost of Solar Two, including its three-year test period, is 
$48.5 million. The plant will begin operation in early 1996. 
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25736 (ADEME-90-04-0108) Forecast performances of so- 
lar water heaters. (Final report). Siino, S. Agence de 
l'Environnement et de la Maitrise de I'Energie, 75 - Paris (France). 
1992. 95p. (In French). Order Number DE95796845. Source: 
OSTI; NTIS (US Sales Only). 

At ADEME’s (Agence De I'Environement et de la Maitrise de 
Energie) request, the ENERPLAN Association entrusted CSTB 





(Centre Scientifique et Technique du batiment) with the task of 
doing research on the thermal performances evaluation for solar in- 
stallation. This study is composed of two parts: (1) Validation of 
the CSTB monthly method for performance evaluation of hot water 
systems.This is done by comparison of results of real projects. (2) 
Study of the interest of micro flow systems both through bibliogra- 
phy and by applying several existing calculation method for 
performance evaluation of hot water systems. (Author). 10 figs., 66 
tabs., 23 refs. 


25737 (ADEME-90-04-0132) Rules for the conception of 
greenhouses. Agence de |'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 89p. (In French). Order Num- 
ber DE95796848. Source: OSTI; NTIS (US Sales Only). 

This study, realised with the DOE-2 software, presents rules for 
the conception of greenhouses. The interest of the latter resides in 
the reduction of energy needs as well as the improvement of com- 
fort. The analysis showed two points:(1)Whatever the kind of 
greenhouse, the heating needs decrease.(2)The most significant 
factors are the size of the greenhouse and the ventilation flow. 
(TEC). 26 figs., 12 tabs., 50 refs. 


25738 (ADEME-90-04-0150) Reduced RC analog models 
for passive solar houses. Bouroudian, F. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1990. 34p. (in French). Order Number DE95796846. Source: 
OSTI; NTIS (US Sales Only). 

A method of identification of the thermal parameters of a passive 
solar component is being carried out at the LVT. It uses the princi- 
ple of the RC type electrical analogy. This study explains the 
reasons for the use of this method and guides the users for the 
choice of the best RC analog model. (TEC). 16 figs., 2 refs. 


25739 (ADEME-91-04-0015) Thermal and economic opti- 
mization of the direct gain. Colombot, P.; Daviaud, P.; Molinari, 
L. Agence de l'Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France). 1991. 33p. (in French). Order Number 
DE95796850. Source: OSTI; NTIS (US Sales Only). 

The aim of this study is to create a tool that compute optimum 
windows areas on the south side of a house (direct gain). This tool 
was then used to determine all the configurations (heating system, 
region, inertia, obstruction, orientation, kind of window) for which 
passive direct gain are economically profitable. Results are unsatis- 
factory for classical heating systems (gas heating, electric heating), 
but show that passive direct gain is profitable for particular systems 
(stove, electric heating without rising power heating) if people ac- 
cept the constraints generated by those particular heating systems. 
(Author). 36 figs., 15 tabs. 


25740 (ADEME-91-04-D0C004) Seminar on ventilation and 
air renewal. Agence de l'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 293p. (In French). Order Num- 
ber DE95796860. Source: OSTI; NTIS (US Sales Only). 

The seminar on ventilation and air renewal was organised by the 
GEVRA (Groupe d'Etude sur la Ventilation et le Renouvellement 
d’Air), the CETHIL (Centre de Thermique de I"INSA de Lyon), and 
the AFME (Agence Francaise pour la Maitrise de |’Energie) and 
took place at the INSA Lyon in March 1991. This document 
presents the future research and actions in the field of ventilation: 
technical development, better communication between researchers 
and builders. (TEC). 104 refs., figs., tabs. 


25741 (DOE/GO/10093—-1) Colorado State University Pro- 
gram for developing, testing, evaluating and optimizing solar 
heating systems. Project status report for the months of June 
and July 1995. Colorado State Univ., Fort Collins, CO (United 
States). Solar Energy Applications Lab. Aug 1995. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG36- 
95GO10093. Order Number DE95017743. Source: OSTI; NTIS; 
GPO Dep. 

A project status report for the months of June and July 1995, is 
given on the Colorado State University program for developing, 
testing, evaluating, and optimizing solar heating systems. 


25742 (DOE/SF/16306-42) Colorado State University Pro- 
gram for developing, testing, evaluating, and optimizing solar 
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heating and cooling systems. Project status report, June 1994— 
July 1994. Colorado State Univ., Fort Collins, CO (United States). 
Solar Energy Applications Lab. [1995]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG36-86SF16306. 
Order Number DE95017249. Source: OSTI; NTIS; GPO Dep. 

This report describes integrated tank/heat exchanger modeling 
and experiments. Experiments were performed on a Rheem wrap- 
around 80 gallon electric hot water heater tank with the bottom 
heating element replaced by a 120 feet long coil of copper tubing 
wrapped around the outside lower half of the tank. The bottom 
two-thirds of the tank is heated by hot antifreeze circulating from 
the solar collector through the copper coil. Results are discussed. 


25743 (DOE/SF/16306-47) Colorado State University Pro- 
gram for developing, testing, evaluating and optimizing solar 
heating systems. Project status report, April-May 1995. Col- 
orado State Univ., Fort Collins, CO (United States). Solar Energy 
Applications Lab. Jun 1995. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG36-86SF16306. Order 
Number DE95014978. Source: OSTI; NTIS; GPO Dep. 

A project status report for April and May 1995 is given on the 
Colorado State University program on development of solar heating 
systems. 


25744 (DTH-LV-93-14) Draft project: Solar heating system 
for the Free School in Veddinge Bakker. Oestergaard Jensen, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Apr 1993. 24p. (In Danish). Contract ENS-51181- 
91.0004. Order Number DE95796421. Source: OSTI; NTIS. 

A draft project concerning the establishment of a solar water 
heating system at a private school located at Veddinge Bakker in 
Denmark is described. The school is a day and boarding school 
situated on a windy hilltop near Sejeroe bay. The school was built 
in 1969 and 50 people live in it. It is in use all the year round. An 
overview of the capacity and economics of several types of solar 
water heating systems is given; a 50 square meter solar collector 
at a south-facing glass corridor, a 60 and a 90 square meter solar 
collector situated on on an east-facing roof surface, a low coverage 
25 square meter collector at a glass corridor and a 2 x 60 square 
meter solar collector placed on an east-facing roof surface. In the 
case of all four types the storage area is 40 liters per m* net area. 
An external plate heat exchanger was placed between the solar 
collector circuit and the storage system. These solutions are de- 
scribed and the costs are calculated. It is concluded that it is 
unfortunate in this case that the larger surfaces of the school build- 
ing’s roof surfaces face only to the east or to the west, so that heat 
from the sun cannot be fully utilized. As the school’s domestic water 
is already heated at a low cost it was concluded that establishing a 
solar water heating system would be of little advantage. (AB) 


25745 (DTH-LV—93-20) Tests of components of the solar 
boiler system from Thermo Dynamics Ltd. Furbo, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Jul 1993. 28p. Contract ENS-1213/92-0003. Order Number 
DE95796422. Source: OSTI; NTIS. 

EFP-92. 

The components of the Solar Boiler, domestic hot water solar 
heating system, from the company Thermo Dynamics Ltd were 
tested in the indoor solar simulator test facility and the heat stor- 
age test facility at the Thermal Insulation Laboratory, Technical 
University of Denmark. The dimensions of the tested Micro-Flo so- 
lar collector are: Outer dimensions: 2.48 m x 1.20 m x 0.08 m. 
Weight (empty): 45 kg. Solar collector fluid volume: 0.71. Gross 
area: 2.98 m*. Aperture area: 2.78 m*. The solar collector fluid 
used in the tests was a 50% (weight) propylene glycol/water mix- 
ture. The tests showed that: the solar collector is suitable for low 
flow operation, the LifeLine is an excellent solar collector loop from 
a thermal point of view, the heat loss coefficient of the heat stor- 
age is a little too high, the heat exchange capacity rate of the 
external heat exchanger is a little to low and that, during stand-by 
periods, water circulates backwards in the heat exchanger loop re- 
sulting in a large heat storage loss. (AB) 
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25746 (DTU-LV-95-14) Development of roof-integrated so- 
lar collector with a glass cover. Ejsing, S.; Helgogaard, N.C.; 
Holck, O. Danmarks Tekniske Univ., Lyngby (Denmark). Lab. for 
Varmeisolering. Jun 1995. 79p. (In Danish). Contract ENS-51181- 
93.0052. Order Number DE95796420. Source: OSTI; NTIS. 

A model of a solar collector, for roof integration, with a glass 
cover was designed and produced. Temperature and efficiency was 
measured and the design was tested for reliability and durability, 
taking into account the influence of the weather during the winter 
months. Suggestions are given for three methods of construction, 
using modules, roof integration and partial roof integration. It is 
concluded that it is worthwhile to mount a roof-integrated solar col- 
lector in connection with roof renovation or new building projects. 
(AB) 11 refs. 
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25747 (ORNL/TM—12862) Bibliography of documents and 
related materials collected for the Hawaii Geothermal Project 
Environmental impact Statement. Glenn, F.M.; Boston, C.R.; 
Burns, J.C.; Hagan, C.W. Jr.; Saulsbury, J.W.; Wolfe, A.K. Oak 
Ridge National Lab., TN (United States). Mar 1995. 62p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95015018. Source: OSTI; 
NTIS; GPO Dep. 

This report has been prepared to make available and archive 
information developed during preparation of the Environmental |Im- 
pact Statement for Phases 3 and 4 of the Hawaii Geothermal 
Project as defined by the state of Hawaii in its April 1989 proposal 
to Congress. On May 17, 1994, the USDOE published a notice in 
the Federal Register withdrawing its Notice of Intent of February 
14, 1992, to prepare the HGP EIS. Since the state of Hawaii is no 
longer pursuing or planning to pursue the HGP, DOE considers the 
project to be terminated. This report provides a bibliography of 
documents, published papers, and other reference materials that 
were obtained or used. The report provides citations for approxi- 
mately 642 documents, published papers, and other reference 
materials that were gathered to describe the potentially affected 
environment on the islands of Hawaii, Maui, and Oahu. The listing 
also does not include all the reference materials developed by sup- 
port subcontractors and cooperating agencies who participated in 
the project. This listing does not include correspondence or other 
types of personal communications. The documents listed in this re- 
port can be obtained from original sources or libraries. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


25748 (LA-UR-95-2086) Intracalidera volcanism and 
sedimentation-Creede caldera, Colorado. Heiken, G. (Los 
Alamos National Lab., NM (United States)); Krier, D.; Snow, M.G.; 
McCormick, T. Los Alamos National Lab., NM (United States). 
[1994]. 53p. Sponsored by USDOE, Washington, DC (United 
States);Los Alamos National Lab., NM (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-941088-2: Annual meeting of the 
Geological Society of America, Seattle, WA (United States), 24-27 
Oct 1994). Order Number DE95015300. Source: OSTI; NTIS; GPO 
Dep. 
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Within the Creede caldera, Colorado, many of the answers to its 
postcaldera volcanic and sedimentary history lie within the se- 
quence of tuffaceous clastic sedimentary rocks and tuffs known as 
the Creede Formation. The Creede Formation and its interbedded 
ash deposits were sampled by research coreholes Creede 1 and 2, 
drilled during the fall of 1991. In an earlier study of the Creede For- 
mation, based on surface outcrops and shallow mining company 
coreholes, Heiken and Krier (1987) concluded that the process of 
caldera structural resurgence was rapid and that a caldera lake had 
developed in an annulus (“moat”) located between the resurgent 
dome and caldera wall. So far we have a picture of intracaldera 
activity consisting of intermittent hydrovoleanic eruptions within a 
caldera lake for the lower third of the Creede Formation, and both 
magmatic and hydrovolcanic ash eruptions throughout the top 
two-thirds. Most of the ash deposits interbedded with the moat sed- 
imentary rocks are extremely fine-grained. Ash fallout into the moat 
lake and unconsolidated ash eroded from caldera walls and the 
slopes of the resurgent dome were deposited over stream delta dis- 
tributaries within relatively shallow water in the northwestem moat, 
and in deeper waters of the northern moat, where the caldera was 
intersected by a graben. interbedded with ash beds and tuffaceous 
siltstones are coarse-grained turbidites from adjacent steep slopes 
and travertine from fissure ridges adjacent to the moat. Sedimenta- 
tion rates and provenance for clastic sediments are linked to the 
frequent volcanic activity in and near the caldera; nearly all of the 
Creede Formation sedimentary rocks are tuffaceous. 


25749 (ORNL/TM-12857) Environmental resources of se- 
lected areas of Hawaii: Geological hazards. Staub, W.P.; Reed, 
R.M. Oak Ridge National Lab., TN (United States). Mar 1995. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95015019. Source: 
OSTI; NTIS; GPO Dep. 

This report has been prepared to make available and archive the 
background scientific data and related information collected on ge- 
ologic hazards during the preparation of the environmental impact 
statement (EIS) for Phases 3 and 4 of the Hawaii Geothermal 
Project (HGP) as defined by the state of Hawaii in its April 1989 
proposal to Congress. The US Department of Energy (DOE) pub- 
lished a notice withdrawing its Notice of Intent to prepare the 
HGP-EIS. Since the state of Hawaii is no longer pursuing or 
planning to pursue the HGP, DOE considers the project to be ter- 
minated. This report presents a review of current information on 
geologic hazards in the Hawaiian Islands. Interrelationships among 
these hazards are discussed. Probabilities of occurrence of given 
geologic hazards are provided in various regions where sufficient 
geologic or historical data are available. Most of the information 
contained herein is compiled from recent US Geological Survey 
(USGS) publications and USGS open-file reports related to this 
project. This report describes the natural geologic hazards present 
in the area and does not represent an assessment of environmen- 
tal impacts. Geologic hazards originate both onshore and offshore. 
Onshore geologic hazards such as volcanic eruptions, earth- 
quakes, surface rupture, landslides, uplift and subsidence occur 
mainly on the southern third of the island of Hawaii (hereinafter re- 
ferred to as Hawaii). Offshore geologic hazards are more widely 
distributed throughout the Hawaiian Islands. Examples of offshore 
geologic hazards are submarine landslides, turbidity currents, and 
seismic sea waves (tsunamis). 


25750 (ORNL/TM-12858) Environmental resources of se- 
lected areas of Hawaii: Groundwater in the Puna District of the 
Island of Hawaii. Staub, W.P.; Reed, R.M. Oak Ridge National 
Lab., TN (United States). Mar 1995. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95015017. Source: OSTI; NTIS; GPO Dep. 

This report has been prepared to make available and archive the 
background scientific data and related information collected on 
groundwater during the preparation of the environmental impact 
statement (EIS) for Phases 3 and 4 of the Hawaii Geothermal 
Project (HGP) as defined by the state of Hawaii in its April 1989 
proposal to Congress. The US Department of Energy (DOE) pub- 
lished a notice in the withdrawing its notice of intent of February 
14, 1992, to prepare the HGP EIS. Since the state of Hawaii is no 
longer pursuing or planning to pursue the HGP, DOE considers the 





project to be terminated. The background scientific data and re- 
lated information presented in this report were collected for the 
geothermal resource subzones in the Puna District on the island of 
Hawaii. The scientific background data and related information is 
being made available for use by others in conducting future 
scientific research in these areas. This report describes the envi- 
ronmental resources present in the areas studied and does not 
represent an assessment of environmental impacts. This paper 
summarizes the current state of knowledge with respect to ground- 
water in the Puna District of the island of Hawaii. Groundwater 
quality in and adjacent to Kilauea’s east rift zone (KERZ), is com- 
pared with that of meteoric water, seawater, and geothermal fluid. 
Two segments of KERZ lie within the Puna District. These seg- 
ments are the middle east rift zone (KERZ) and lower east rift zone 
(LERZ). The degree of mixing between meteoric water, seawater, 
and geothermal water in and adjacent to the also is discussed. 
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25751 (LBL-37279) Application of seismic tomographic 
techniques in the investigation of geothermal systems. 
Romero, A.E. Jr. Lawrence Berkeley Lab., CA (United States). May 
1995. 155p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE95014868. Source: OSTI; NTIS; GPO Dep. 

The utility of microearthquake data for characterizing the North- 
west Geysers geothermal field and the Long Valley Caldera (LVC) 
was investigated. Three-dimensional (3-D) P- and S-wave seismic 
velocity models were estimated for the Coldwater Creek Steam 
Field (CCSF) in the Northwest Geysers region. Hypocenters relo- 
cated using these 3-D models appear to be associated with the 
steam producing zone, with a deeper cluster of hypocenters be- 
neath an active injection well. Spatial and temporal patterns of 
seismicity exhibit strong correlation with geothermal exploitation. A 
3-D differential attenuation model was also developed for the 
CCSF from spectral ratios corrected for strong site effects. High- 
velocity anomalies and low attenuation in the near surface 
correspond to Franciscan metagraywacke and greenstone units. 
Microearthquakes recorded at seismographic stations located near 
the metagraywacke unit exhibit high corner frequencies. Low- 
velocity anomalies and higher attenuation in the near surface are 
associated with sections of Franciscan melange. Near-surface high 
attenuation and high Vp/Vs are interpreted to indicate liquid- 
saturated regions affected by meteoric recharge. High attenuation 
and low Vp/Vs marks the steam producing zone, suggesting under- 
saturation of the reservoir rocks. The extent of the high attenuation 
and low Vp/Vs anomalies suggest that the CCSF steam reservoir 
may extend northwestward beyond the known producing zone. 
This study concludes that microearthquake monitoring may be use- 
ful as an active reservoir management tool. Seismic velocity and 
attenuation structures as well as the distribution of mi- 
croearthquake activity can be used to identify and delineate the 
geothermal reservoir, while temporal variations in these quantities 
would be useful in tracking changes during exploitation. 


1505 Economic, Industrial, and Business Aspects 


25752 (ADEME-90-07-0009) Study defining the geothermal 
potentials for the development of aquaculture projects. Agence 
de l'Environnement et de la Maitrise de l’Energie, 75 - Paris 
(France). 1991. 128p. (In French). Order Number DE95796849. 
Source: OSTI; NTIS (US Sales Only). 

The experiments carried out have shown the advantages of the 
use of geothermal hot water for aquaculture. This study presents 
the several existing operations in France, separating them into two 
categories: those using geothermal energy and those using ther- 
mal rejections. It also presents the geothermal potential in France 
and the specifications of hot water aquaculture. (TEC). 12 figs., 15 
tabs., 8 refs. 
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25753 (BRGM-R-38123) Manual corrosion. Ignatiadis, |.; 
Abou Akar, A.; Amalhay, M.; Bray, P.; Lesueur, H.; Longin, G. 
Bureau de Recherches Geologiques et Minieres (BRGM), 45 - Or- 
leans (France); Agence de l'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). Sep 1994. 94p. (In French). Order 
Number DE95796799. Source: OSTI; NTIS (US Sales Only). 

In the aim to fight against tubes corrosion of geothermal wells 
which exploit the aquifer of Dogger reservoir in the Parisian basin, 
injection of corrosion inhibitors in the geothermal fluid has been 
generalized since 1989 by using an additive injection tube in the 
bottom of the well, allowing the protection of the two wells from the 
geothermal doubiet. 3 annexes. 46 refs. 13 tabs. 9 figs. 


25754 (IMRG-RA-1993) Annual report 1993. institut Mixte de 
Recherches Geothermiques, 45 - Orleans (France); Agence de 
l'Environnement et de la Maitrise de l’Energie, 75 - Paris (France). 
Apr 1994. 115p. (in French). Order Number DE957962800. Source: 
OSTI; NTIS (US Sales Only). 

The annual report for the year 1993 of the Geothermal Research 
Mixed Institute (IMRG) has to function to present a summary of its 
activities for this year. Several themes were studied. Study of the 
feasibility of a thermal exchanger in deep fractured medium is the 
first one. The second one is an evaluation, quantification and con- 
trol of corrosion-deposit phenomena in doublets drilling. The third 
study is an evaluation and treatment of injection problems in reser- 
voirs. The fourth study is a certification of methods to optimize and 
exploit high energy reservoirs. The last point is a characterization 
and simulation of specific phenomena conditioning geothermal ex- 
ploitation (evolution of reservoir and drilling). 97 refs. 68 figs. 16 
tabs. 


25755 (LA-UR-95-2247) Hot dry rock in the United States: 
Putting a unique technology to practical use. Duchane, D.V. 
(Los Alamos National Lab., NM (United States). Earth and Environ- 
mental Sciences Div.). Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951037-2: 
Annual meeting of the Geothermal Resources Council, Reno, NV 
(United States), 8-11 Oct 1995). Order Number DE95016833. 
Source: OSTI; NTIS; GPO Dep. 

Hot dry rock (HDR) geothermal energy technology is unique in 
many aspects. HDR resources are much more widely distributed 
than hydrothermal resources, the production temperatures of fluids 
extracted from fully-engineered HDR reservoirs can be selected at 
will, and other important characteristics of HDR reservoirs can be 
controlled and even deliberately varied over time. Because HDR 
reservoirs can be rapidly discharged and recharged, a wide variety 
of operating scenarios can be envisioned that are not normally fea- 
sible for hydrothermal systems. Flow testing over the past few 
years has shown that HDR systems can be operated in a routine, 
automated manner that should make them rapidly adaptable to 
industrial applications. An industry-led HDR project now being for- 
mulated will lead to the development and operation of a practical 
facility to produce and market energy from an HDR resource by 
the turn of the century. 


25756 (LA-UR-95-2447) Hot dry rock: A versatile alterna- 
tive energy technology. Duchane, D.V. (Los Alamos National 
Lab., NM (United States). Earth and Environmental Sciences Div.). 
Los Alamos National Lab., NM (United States). [1995]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-951002—1: Annual meeting of the Society 
of Petroleum Engineers (SPE), Dallas, TX (United States), 22-25 
Oct 1995). Order Number DE95016881. Source: OSTI; NTIS; GPO 
Dep. 

Hot dry rock (HDR) is the most abundant geothermal resource, 
and is found almost everywhere at depth. The technology to extract 
energy from HDR for practical use has been under development at 
the Los Alamos National Laboratory for more than twenty years. 
During the 1970's, the possibility of mining the heat from HDR by 
circulating water through an engineered geothermal reservoir was 
first demonstrated on a small scale. Between 1980 and 1986 a 


ERA Vol. 20, No. 11 125 





15 GEOTHERMAL ENERGY 
1509 Geothermal Engineering 


larger, deeper, and hotter HDR reservoir was constructed. This 
large reservoir was subsequently mated to a permanent surface 
plant. A number of flow tests of this large HDR reservoir were con- 
ducted between 1991 and 1995. The results of these tests have 
indicated that it should be practical to operate an HDR heat mining 
facility to produce power on a sustained basis. An industry-led, 
government cost-shared project to produce and market energy 
generated from HDR is currently being put in place. That project 
should help demonstrate that HDR reservoirs can be operated to 
provide energy for long periods of time at rates sufficient to be 
commercially viable. In the longer run, additional applications of 
HDR technology such as water and waste treatment, and steam 
generation for oil field flooding may come into widespread use. 


25757 (LA-UR-95-2486) 1995 verification flow testing of 
the HDR reservoir at Fenton Hill, New Mexico. Brown, D. Los 
Alamos National Lab., NM (United States). [1995]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950125-3: 20. annual workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 24- 
26 Jan 1995). Order Number DE95016995. Source: OSTI; NTIS; 
GPO Dep. 

Recent flow testing of the Fenton Hill HDR reservoir has demon- 
strated that engineered geothermal systems can be shut-in for 
extended periods of d= with apparently no adverse effects. How- 
ever, when this particular reservoir at Venton Hill was shut-in for 2 
years in a pressurized condition, natural convection within the 
open-jointed reservoir region appears to have leveled out the 
preexisting temperature gradient so that the gradient has now ap- 
proached a condition more typical of liquid-dominated hydrothermal 
reservoirs which air invariably almost isothermal due to natural con- 
vection. As a result of the sudden flow impedance reduction that 
led to an almost 50% increase in Production flow new the end of 
the Second Phase of the LTFR in May 1993, we were uncertain as 
to the state of the reservoir after being shut-in for 2 years. The flow 
performance observed during the current testing was found to be 
intermediate between that at-the end of the Second Phase of the 
LTFT and that following, the subsequent sudden flow increase, im- 
plying that whatever caused the sudden reduction in impedance in 
the first place is probably somehow associated with the cooldown of 
the reservoir near the injection interval, since temperature recovery 
at the surfaces of the surrounding open joints is the most obvious 
phenomenon expected to occur over time within the reservoir. 


1510 Direct Energy Utilization 


25758 (DOE-13049-1) Results of investigations of failures 
of geothermal direct-use well pumps. Culver, G. Oregon Inst. of 
Tech., Klamath Falis, OR (United States). Geo-Heat Center. Dec 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO07-901D13040. Order Number 
DE95016904. Source: OSTI; NTIS; GPO Dep. 

Failures of 13 geothermal direct-use well pumps were investi- 
gated and information obtained about an additional 5 pumps that 
have been in service up to 23 years, but have not failed. Pumps 
with extra long lateral and variable-speed drives had the highest 
correlation with reduced time in service. There appears to be at 
least circumstantial evidence that recirculation may be a cause of 
reduced pump life. If recirculation is a cause of pump failures, 
pump specifiers will need to be more aware of minimum flow con- 
ditions as well as maximum flow conditions when specifying 
pumps. Over-sizing pumps and the tendency to specify pumps with 
high flow and low Net Positive Suction Head (NPSH) could lead to 
increased problems with recirculation. 


25759 (DOE-13049-2) Reference book on geothermal di- 
rect use. Lienau, P.J.; Lund, J.W.; Rafferty, K.; Culver, G. Oregon 
inst. of Tech., Klamath Falls, OR (United States). Geo-Heat Utiliza- 
tion Center. Aug 1994. 60p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-901D13040. Order Num- 
ber DE95016902. Source: OSTI; NTIS; GPO Dep. 

This report presents the direct uses of geothermal energy in the 
United States. Topics discussed include: low-temperature geother- 
mal energy resources; energy reserves; geothermal heat pumps; 
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geothermal energy for residential buildings; and geothermal energy 
for industrial usage. 


25760 (DOE-13049-3) A capital cost comparison of com- 
mercial ground-source heat pump systems. Rafferty, K. Oregon 
inst. of Tech., Klamath Falls, OR (United States). Geo-Heat Center. 
Jun 1994. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-901ID13040. Order Number 
DE95016905. Source: OSTI; NTIS; GPO Dep. 

The purpose of the report is to compare capital costs associated 
with the three designs of ground source heat pumps. Specifically, 
the costs considered are those associated with the heat source/ 
heat sink or ground source portion of the system. In order to stan- 
dardize the heat rejection over the three designs, it was assumed 
that the heat pump loop would operate at a temperature range of 
85° (to the heat pumps) to 95° (from the heat pumps) under peak 
conditions. The assumption of constant loop temperature condi- 


tions for all three permits an apples-to-apples comparison of the 
alternatives. 


25761 (DOE-13049-4) A spreadsheet for geothermal direct 
use cost evaluation. Rafferty, K. Oregon Inst. of Tech., Klamath 
Falls, OR (United States). Geo-Heat Center. [1995]. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-901D13040. Order Number DE95016903. Source: OSTI; 
NTIS; GPO Dep. 

In order to be seriously considered as an alternative in any 
project, an energy source must be easily characterized in terms of 
cost, both capital and unit energy cost. Historically, this has been a 
difficut hurdle for geothermal energy. Its costs vary with the depth 
and character of the resource, number of production and injection 
wells, and a host of other parameters. As a result, even in cases 
where developers are interested in using the geothermal, identify- 
ing its costs has been a cumbersome process. To address this 
problem, the Geo-Heat Center has developed a spreadsheet which 
allows potential users to quickly evaluate the capital cost and unit 
energy cost of accessing a geothermal resource. 


25762 (DOE/ID/13040-T28) Geothermal direct-heat utiliza- 
tion assistance. Quarterly project progress report, April-June 
1995. Lienau, P. Oregon Inst. of Tech., Klamath Falls, OR (United 
States). Geo-Heat Center. [1995]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG07-901D13040. 
Order Number DE95017372. Source: OSTI; NTIS; GPO Dep. 

The report summarizes geothermal activities of the Geo-Heat 
Center at Oregon Institute of Technology for the third quarter of 
FY-95. It describes 87 contacts with parties during this period re- 
lated to technical assistance with geothermal direct heat projects. 
Areas dealt with include geothermal heat pumps, space heating, 
greenhouses, aquaculture, resources and equipment. Research ac- 
tivities are summarized on geothermal energy cost evaluation, 
low-temperature resource assessment and ground-source heat 
pump case studies and utility programs. Outreach activities include 
the publication of a geothermal direct heat Bulletin, dissemination 
of information, geothermal library, and progress monitor reports on 
geothermal resources and utilization. 
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25763 (UCRL-ID—114972-3, pp. 14, Paper 10) Determining 
the in situ water content of the Geysers Graywacke of North- 
ern California. Marsh, A. Lawrence Livermore National Lab., CA 
(United States). Dec 1994. In SERS internship: Fall 1994 abstracts 
and research papers. 352p. Order Number DE95009444. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The water content, porosity and permeability measurements of 
the Northern California Geysers rocks are used to predict the life- 
time of the geothermal resource, which provides 10% of Northern 
California's electricity. The Geysers rock was drilled from defunct 
well SB-15-D, and some cores wee sealed in aluminum tubes to 
preserve the in situ water content. These cores were sent to the 
Lawrence Livermore Laboratory to measure the water content. Hu- 
midity measurements were taken of the air around a one and a 
half foot encased core, recovered from a depth of 918.9 feet. Over 





a seven day period, the humidity reached almost 100% indicating 
that the air around the core was saturated in water vapor. We be- 
lieve the sealing method is effective, preserving the in-situ water 
content. To measure water content, | will use Archimede’s principle 
to determine the density of the core before and after drying in an 
oven. Ultrasonic measurements will be taken of the core upon re- 
moval from aluminum tube to determine the change of p-wave 
velocity with change in water content. Water in the pores increases 
the effective compressibility of the rock therefore increasing the p- 
velocity. The measured p-wave velocities can then be used in the 
field to determine in-situ water content. Three dimensional x-ray im- 
ages will be used to determine the deviations from average density 
within individual cores. Since the density depends on water content 
as well as mineralogy, images can show the location of pore fluid 
and drilling mud. Archimede’s principle, humidity detection, ultra- 
sonics and x-ray scanning are viable methods to measure the 
in-situ water content and pore water distribution in the graywacke. 
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1608 Wave Energy Converters 


25764 (NEI-DK-2072) Wave energy converters. Generic 
technical evaluation study. Thomas, G.P. (University College 
Cork (lreland)); Nielsen, K.; Randlioev, P.; Salter, S.S.; Beattie, 
W.C.; Thorpe, T.W.; Pontes, M.T.; Falcao, A.F. de O. Danish Wave 
Power ApS, Copenhagen (Denmark). Aug 1993. 274p. Contract 
JOQU2-0003-DK. Order Number DE95796433. Source: OSTI; NTIS. 
The objectives of this B-project under the DG XiIl Initiative 
concerning Preliminary Actions in Wave Energy Research and De- 
velopment (under the auspices of the Commission of the European 
Communities) are to assess the theoretical, technical and eco- 
nomic uncertainties linked to the practical development of wave 
energy converters. It evaluates the technical problems associated 
with these devices and identifies detailed priorities for future re- 
search activities. The Initiative consists of four projects designated: 
(A) Wave Studies and Development of Resource Evaluation 
Methodology, (B) Wave Energy Converters - Generic Technical 
Evaluation Study, (C) European Pilot Plant Study and (D) Euro- 
pean Wave Energy Research Network. This main B-project 
document gives short summaries of the other A, C and D projects 
and more detailed ones of the B sub-projects, in addition to an in- 
troduction to wave energy converters, suggestions and a strategy 
for future research and development, information on device funda- 
mentals/hydrodynamics, device components and materials, power 
take-off systems, electrical grid systems (control and grid interac- 
tion), methodology for reliability and economic assessment and 
project management. The report and annexes represent a ‘snap- 
shot’ of the situation in the wave energy community today. (AB) 


25765 (NEI-DK-2073) Wave energy converters. Generic 
technical evaluation study. Annex report B1. Device funda- 
mentals/hydrodynamics. University Coll., Cork (lreland). Aug 
1993. 163p. Contract JOU2-0003-DK. Order Number DE95796432. 
Source: OSTI; NTIS. 

The annex report B1, a sub-project of the B-project (designated: 
Wave Energy Converters. Generic Technical Evaluation Study) un- 
der the DG XIl Initiative concerning Preliminary Actions in Wave 
Energy Research and Development (under the auspices of the 
Commission of the European Communities) deals with device fun- 
damentals and hydrodynamics. The aim of the study was to 
address a small number of selected devices to investigate develop- 
ment and validation of numerical models, physical modelling 
techniques, tank testing methods, hydrodynamic theories, device 
optimization and phase control models. Priority is given to a review 
and assessment of those aspects considered most important for 
the study of the fundamentals of device hydrodynamics and to give 
detailed recommendations for future work. The document com- 
prises eight individual reports dealing with the subjects of the 
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hydrodynamics of wave energy devices, the control of oscillation of 
wave energy converters, extreme wave loading on marine struc- 
tures, the use of time domain models for control of oscillating water 
columns (OWC), the hydrodynamics of arrays of wave energy de- 
vices, modelling and design of OWC wave power plants, laboratory 
testing of wave energy devices, and the hydrodynamics of device 
design. (AB) 


25766 (NEI-DK-2074) Wave energy converters. Generic 
technical evaluation study. Annex report B2. Device compo- 
nents and materials. Danish Wave Power ApS, Copenhagen 
(Denmark). Aug 1993. 93p. Contract JOU2-0003-DK. Order Num- 
ber DE95796431. Source: OSTI; NTIS. 

The annex report B2, a sub-project of the B-project (designated: 
Wave Energy Converters. Generic Technical Evaluation Study) un- 
der the DG XiIl Initiative concerning Preliminary Actions in Wave 
Energy Research and Development (under the auspices of the 
Commission of the European Communities) deals in detail with de- 
vice materials and components relative to wave energy converters. 
The main aim was to identify and produce data on key compo- 
nents and materials and to define the state-of-the-art of these 
components compared to existing technology. Technical problems 
are evaluated and detailed priorities for further research identified. 
Areas of investigation are materials involved in the primary 
interface between waves and structure, such as the hull of the con- 
verter, components involved in the process of transforming the 
absorbed wave energy into a secondary flow and materials and 
components included in the foundations and mooring. The method 
of investigation was to send out general questionnaires to device 
teams in order to identify currently used materials and components. 
Generally speaking these appear to be mostly conventional, but of- 
ten applied in new combinations under the severe impact of the 
sea. 2nd generation, often factory-built, systems could supply is- 
land communities with 100-1000 kW electric power. Some offshore 
devices are developed close to prototype, but mooring and power 
cable systems need further development. The design principles of 
devices involved in large scale systems need to be more cost ef- 
fective. 3rd generation large-scale systems are likely to involve a 
more extensive technology. (AB) 


25767 (NEI-DK-2075) Wave energy converters. Generic 
technical evaluation study. Annex report B3. Power take-off 
systems. Edinburgh Univ. (United Kingdom). Aug 1993. 38p. Con- 
tract JOU2-0003-DK. Order Number DE95796430. Source: OSTI; 
NTIS. 

The annex report B3, a sub-project of the B-project (designated: 
Wave Energy Converters. Generic Technical Evaluation Study) un- 
der the DG Xil Initiative concerning Preliminary Actions in Wave 
Energy Research and Development (under the auspices of the 
Commission of the European Communities) deals with power take- 
off systems. It is divided into sections headed: Ring cam design for 
the Mace and the Duck, Performance of a multi-eccentric wedding- 
cake machine, Efficiency of fixed and variable-pitch air-turbines 
(which uses elementary aerodynamics to compare the performance 
of single radial slices of the blades of fixed and variable-pitch tur- 
bines in the Gaussian air flows typical of real sea states) and 
Gaussian efficiency of hydraulic machines. (AB) 


25768 (NEI-DK-2076) Wave energy converters. Generic 
technical evaluation study. Annex report B4. Electrical sys- 
tems, control and grid interaction. Queen’s Univ., Belfast, 
Northern Ireland (United Kingdom). Aug 1993. 49p. Contract JOU2- 
0003-DK. Order Number DE95796429. Source: OSTI; NTIS. 

The annex report B4, a sub-project of the B-project (designated: 
Wave Energy converters. Generic Technical Evaluation Study) un- 
der the DG XiIl Initiative concerning Preliminary Actions in Wave 
Energy Research and Development (under the auspices of the 
Commission of the European Communities) deals with electrical 
systems, control and grid interaction relative to wave energy con- 
verters. It examines the general problems in taking energy from a 
rotating shaft on a wave power capture device and converting it 
into a form of energy suitbale for use on shore. This aspect can 
have a significant impact on the total capital cost, even of shoreline 
devices, and so on the cost per unit for energy delivered ashore. 
the core of this material is already presented in B4 section of the 
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main B report (Wave Energy Converters - Generic Technical Evalu- 
ation Study). The information in this document examines a number 
of aspects in further detail. (AB) 


25769 (NEI-DK-2077) Wave energy converters. Generic 
technical evaluation study. Annex report B5. Methodology for 
reliability and economic assessment. Energy Technology Sup- 
port Unit, Harwell (United Kingdom). Mar 1993. 223p. Contract 
JOU2-0003-DK. Order Number DE95796428. Source: OSTI; NTIS. 

The annex report B1, a sub-project of the B-project (designated: 
Wave Energy Converters. Generic Technical Evaluation Study) un- 
der the DG XII Initiative concerning Preliminary Actions in Wave 
Energy Research and Development (under the auspices of the 
Commission of the European Communities) deals with methodol- 
ogy for reliability and economic assessment. It contains two reports 
the first of which is the final report and the second (volume 2) com- 
prises a demonstration scheme for system reliability assessment, 
system failure mechanisms, a steady state reliability model, com- 
ponent failure rates and repair times etc. The main, final report 
describes the methodology to be adopted in the assessment of a 
wave energy device and provides the technical background to the 
methodology and guidance on its application. the methodology pro- 
vides an indication of how to represent and interpret the functional 
relationship of the various components of a device through applica- 
tion of a Failure Modes Effects Analysis and the use of Reliability 
Block Diagrams. A database is described which allows failure rates 
and active repair times to be assigned to the various component 
types which the study shows are incorporated in wave energy de- 
vices. The database has been compiled on the basis of a review of 
the technologies utilized in nine actual wave energy devices 
located in Scotland, England, Portugal, Ireland. Sweden and Den- 
mark. It is suggested that the design assessment methodology 
could be enhanced by the incorporation of a cost analysis data- 
base and by integrating the methodology into the design stages of 
a wave energy device. (AB) 
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25770 (DOE/EIS—-0205) Washington Windplant No. 1. Final 
environmental impact statement. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). May 1995. 485p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95015117. Source: OSTI; NTIS; GPO Dep. 

Kenetech Windpower, Inc., proposes to construct and operate 
the 115-megawatt (MW) Washington Windplant No. 1 (proposed 
Project) in the Columbia Hills area, southeast of Goldendale, in 
Klickitat County, Washington. The Project would be constructed on 
private land under easement to Kenetech Windpower, Inc. (the ap- 
plicant). The proposed Project will require a Conditional Use Permit 
from Klickitat County, Washington, and a Transmission Services 
Agreement between the Bonneville Power Administration (BPA) 
and the utilities that will purchase the Project’s output from the Ap- 
plicant. An Environmental Impact Statement (EIS) for the proposed 
Project is required under both National Environmental Policy Act 
(NEPA) and State Environmental Policy Act (SEPA) guidelines. in 
February 1995, a joint NEPA/SEPA draft EIS for the proposed 
Project was issued by Klickitat County and the Bonneville Power 
Administration, which are the lead agencies under SEPA and 
NEPA, respectively, for the EIS. A public hearing on the draft EIS 
was held in Goldendale on April 5, 1995. Oral and written com- 
ment was accepted. The close of comment period for the draft EIS 
was April 17, 1995. 
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25771 (ADEME-91-05-0005) Measurement of the operating 
parameters of a wind and diesel operating power plant at Las- 
tours. (Final report). Noel, J.M. Agence de |’Environnement et de 
la Maitrise de l'Energie, 75 - Paris (France). 1991. 128p. (In 
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French). Order Number DE95796851. Source: OSTI; NTIS (US 
Sales Only). 

This report presents the results obtained by the wind and diesel 
operating plant at Lastours. It also shows the several devices of 
this plant and explains their functioning. (TEC). 10 figs., 51 tabs. 


25772 (NEI-DK-2058) Reliable and robust control. A sim- 
plified model of a 400 kW Vestas WD 34 wind turbine. 
Preliminary uncertainty description and controller design. An- 
dersen, K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Apr 
1993. 21p. Order Number DE95796434. Source: OSTI; NTIS. 

A simple model of a WD34 VESTAS wind turbine has been 
established and sources of uncertainty have been pointed out. Re- 
alistic design specifications have been put forward based on the 
physical limitations of the wind turbine and the required perfor- 
mance. It has been argued that Robust Controller Synthesis is 
called for in a system of this type. A Controller has been designed 
including performance aspects but not including robustness in the 
Synthesis. An evaluation of the robustness has been done that 
shows reasonable margins for the full order and reduced order 
controllers. A comparison with the existing non linear compensated 
Pl control strategy with respect to performance and robustness is 
relevant for future work. It is necessary to get an assessment of 
the actual uncertainty sizes, possibly from measurements on the 
turbine system. The question of Robust Controller synthesis must 
also be treated further. Also some sort of model identification 
would be interesting maybe combined with a description of the 
aerodynamics of the propeller and a higher order model for the 
mechanical and electrical system. This could refine the model and 
relax the uncertainty assumptions that are necessary when only a 
simple model is at hand. Aspects regarding digital implementation 
are also relevant and an attempt to make the controller design in 
discrete time should be done. This has to do with the system which 
is equipped with a digital contro] computer that does not allow very 
high sample rates compared with the system dynamics. (au) 


25773 (NREL/TP—441-6924) Advanced wind turbine con- 
ceptual study. Final report, August 1990- March 1992. National 
Renewable Energy Lab., Golden, CO (United States); Lynette (R.) 
and Associates, Seattle, WA (United States). Jul 1995. 491p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE95009261. Source: 
OSTI; NTIS; GPO Dep. 

Objective was to develop improvements to an existing wind tur- 
bine that would make wind energy more competitive in 1993-1995, 
and to initiate studies of an advanced wind turbine configuration 
that would make wind energy competitive for bulk electricity gener- 
ation by 1998-2000. Objective has been achieved. 


25774 (NREL/TP—442-6915) The baseline data sets for 
Phase Il of the combined experiment. Miller, M.S. (Colorado 
Univ., Boulder, CO (United States)); Shipley, D.E.; Young, T.S.; 
Robinson, M.C.; Luttges, M.W.; Simms, D.A. National Renewable 
Energy Lab., Golden, CO (United States). Jul 1995. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. Order Number DE95009271. Source: OSTI; 
NTIS; GPO Dep. 

The National Renewable Energy Laboratory's “Combined Experi- 
ment” was initiated to provide an understanding of horizontal axis 
wind turbine aerodynamics and their effect on the turbine structure. 
To this end, aerodynamic and structural baseline data sets have 
been defined that examine turbine performance under certain con- 
ditions. These baseline results have been discussed thoroughly in 
several papers. This report is an addendum to those papers and 
supplies additional information about the data selected in creating 
the baseline data sets. Several appendices are included which 
contain the tape and cycle numbers of the selected data, along 
with the average and standard deviation values for the inflow con- 
ditions, velocity, and yaw. 


25775 (RISO-R-827(EN)) General purpose flow solver ap- 
plied to flow over hills. Soerensen, N.N. Risoe National Lab., 
Roskilde (Denmark). Meteorology and Wind Energy; Danmarks 
Tekniske Univ., Lyngby (Denmark). 1995. 156p. Order Number 
DE95796413. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 





The present report describes the development a 2D and 3D 
finite-volume code in general curvilinear coordinates using the Ba- 
sis 2D/3D platform by Michelsen. The codes are based on the 
Reynolds averaged incompressible isothermal Navier-Stokes equa- 
tions and use primitive variables (U, V, W and P). The turbulence 
is modelled by the high Reynolds number « - « model. Cartesian 
velocity components are used in a non-staggered arrangement fol- 
lowing the methodology of Rhie. The equation system is solved 
using the SIMPLE method of Patankar and Spalding. Solution of 
the transport equations is obtained by a successive application of a 
TDMA solver in alternating direction. The solution of the pressure 
correction equation is accelerated using the multigrid tools from the 
Basis 2D/3D platform. Additionally a three-level grid sequence is 
implemented in order to minimize the overall solution time. Higher- 
order schemes (SUDS and QUICK) are implemented as explicit 
corrections to a first-order upwind difference scheme. In both the 
2D and the 3D code it is possible to handle multiblock configura- 
tions. This feature is added in order to obtain a greater geometric 
flexibility. To mesh natural terrain in connection with atmospheric 
flow over complex terrain, a two- and a three-dimensional hyper- 
bolic mesh generator are constructed. Additionally, a two- and a 
three-dimensional mesh generator based on a simple version of 
the transfinite interpolation technique are implemented. Several 
two-dimensional test cases are calculated e.g. laminar flow over a 
circular cylinder, turbulent channel flow, and turbulent flow over a 
backward facing step, all with satisfying results. In order to illus- 
trate the application of the codes to atmospheric flow two cases 
are calculated, flow over a cube in a thick turbulent boundary-layer, 


and the atmospheric flow over the Askervein hill. (au) 13 tabs., 75 
ills., 66 refs. 
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25776 (ANU/ITD/CP-—86194) Literature for American Power 
Conference. Argonne National Lab., IL (United States). Apr 1995. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950282—Add.: 3. international 
symposium on productivity and quality improvement conference, 
Vienna, VA (United States), 27 Feb - 1 mar 1995). Order Number 
DE95011821. Source: OSTI; NTIS; GPO Dep. 

Recent experimental work of the Toulouse-Argonne collaboration 
has opened the perspective of a focusing gamma-ray telescope 
operating in the energy range of nuclear transitions, featuring 
unprecedented sensitivity, angular and energy resolution. The in- 
strument consists of a tunable crystal diffraction lens situated on a 
stabilized spacecraft, focusing gamma-rays onto a small array of 
Germanium detectors perched on an extendible boom. While the 
weight of such an instrument is less than 500 kg, it features an an- 
gular resolution of 15 in., an energy resolution of 2 keV anda3oc 
narrow line sensitivity of a few times 10 —” photons s~* cm —? (10 
© sec observation). This instrumental concept permits observation 
of any identified source at any selected line-energy ;in a range of 
typically 200 keV to 1300 keV. The resulting “sequential” operation 
mode makes sites of explosive nucleosynthesis natural scientific 
objectives for such a telescope: The nuclear lines of extragalactic 
supernovae (°Ni, “Ti, ©°Fe) and galactic novac (p~p* line, 7Be) 
are accessible to observation, one at a time, due to the erratic ap- 
pearance and the sequence of half-lifes of these events Other 
scientific objective include the narrow 511 keV line from galactic 
broad class annihilators (such as 1E1740-29, nova musca) and 
possible redshifted annihilation lines from AGN’s. 
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Refer also to citation(s) 25121, 25122, 25978, 26192, 26247, 
26248, 26249, 26381, 26448, 26449, 26451, 26616, 26618, 26638, 
26715, 26980 


25777 (ANL/ET/CP-86148) Fracture behavior of advanced 
ceramic hot-gas filters. Singh, J.P.; Singh, D.; Smith, J.; Volz, H. 
Argonne National Lab., IL (United States). May 1995. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-9505204-6: 9. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 16-18 May 
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1995). Order Number DE95013909. Source: 
Dep. 

Microstructural, mechanical, and thermal-shock behavior of hot- 
gas candle filters obtained from different manufacturers have been 
evaluated. These filters include both monolithic ceramic and com- 
posite materials. Based on the results obtained so far, composite 
fitters perform better than monolithic ceramic filters in a thermal- 
shock environment. During thermal-shock testing, the monolithic 
ceramic filters failed in a brittle (catastrophic) mode while compos- 
ite fiters showed a noncatastrophic mode of failure and very little 
degradation in ultimate strength. Fractographic evaluations were 
performed to identify and characterize critical flaws in Nextel fibers 
for the determination of in-situ fiber strength in Nextel/SiC filters. 
Average in-situ fiber strength was determined to be 1.7 GPa. 


OSTI; NTIS; GPO 


25778 (DOE/CE/15604-T3) Coal air turbine “CAT” program, 
invention 604. Third quarter project report, April 1995—June 
1995. Foster-Pegg, R.W. Foster-Pegg (Richard W.), West Chester, 
PA (United States). 31 Jul 1995. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-94CE15604. 
Order Number DE95015925. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this “CAT” project is to complete a 
conceptual design of this unique new combination of existing tech- 
nology with cost estimates to show that the “CAT” system offers 
the economic incentive with low technical risk for a plant to be built 
which will demonstrate its viability. The technologies involved in the 
components of a “CAT” plant are proven, and the integration of the 
components into a complete plant is the only new development 
activity involved. Industry and the Federal General Services Admin- 
istration (GSA), require the demonstration of a “commercial plant” 
before the viability of a new concept is accepted. To satisfy this re- 
quirement and construction of a plant of commercially viable size in 
excess of 15 MW if cogeneration and above 30 MW iff all power, is 
proposed. This plant will produce economical power and heat for 
the owner. The plant will operate a full commercial life and 
continue as an operating demonstration of the viability of the tech- 
nology, gathering long term life and maintenance data, all adding 
to the credibility of the concept. 


25779 (DOE/MC/29309-4054) Pinon Pine Power Project. 
Annual report, January—December 1994. Sierra Pacific Power 
Co., Reno, NV (United States). Jan 1995. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29309. Order Number DE95009707. Source: OSTI; NTIS; 
GPO Dep. 

This annual report has been prepared to present the status of 
the Pinon Pine Project, a nominal 107 MWe (gross) integrated 
gasification combined-cycle (IGCC) power plant addition to Sierra 
Pacific Power Company's (SPPCo) system. This project is a 
demonstration project cost-shared by the US Department of Energy 
(DOE) and SPPCo under DOE’s Clean Coal Technology (CCT) 
Program. The goal of the CCT Program is to demonstrate ad- 
vanced coal utilization technologies that are energy efficient and 
reliable and that are able to achieve substantial reductions in emis- 
sions as compared with existing coal technologies. 


25780 (DOE/MC/30246-4069) Advanced Turbine Systems 
Program conceptual design and product development. Quar- 
terly report, November 1994—January 1995. Solar Turbines, Inc., 
San Diego, CA (United States). Feb 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
93MC30246. Order Number DE95009715. Source: OSTI; NTIS; 
GPO Dep. 

Objective of Phase II of the ATS Program is to provide the con- 
ceptual design and product development plan for anultra high 
efficiency, environmentally superior and cost competitive industrial 
gas turbine system to be commercialized by the year 2000. Techni- 
cal progress covered in this report is confined to Task 4 
(conversion to coal) and the nine subtasks under Task 8 (design 
and test of critical components). These nine subtasks address six 
ATS technologies: catalytic combustion, recuperator, autothermal 
fuel reformer, high temperature turbine disc, advanced control sys- 
tem, and ceramic materials. 
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25781 (DOE/MC/30247-4076) Advanced turbine systems 
program—conceptua! design and product development. Quar- 
terly report, November 1994—January 1995. Westinghouse 
Electric Corp., Orlando, FL (United States). Power Generation 
Business Unit. Feb 1995. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-93MC30247. Order Num- 
ber DE95009722. Source: OSTI; NTIS; GPO Dep. 

Research continued in the design and development of advanced 
gas turbine systems. This report presents progress towards turbine 
blade development, diffuser development, combustion noise inves- 


tigations,catalytic combustion development, and diagnostic probe 
development. 


25782 Fuel supply system and method for coal-fired prime 
mover. Smith, W.C.; Paulson, L.E. To Dept. of Energy. 1993. Filed 
date 12 Jul 1993. U.S. Patent Application 8-089,920. 20p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95017123. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A coal-fired gas turbine engine or a Diesel-type reciprocating en- 
gine is provided with an on-site coal preparation and engine 
feeding arrangement. With this arrangement, relatively large dry 
particles of coal from an on-site coal supply are micro-pulverized 
and the resulting dry, micron-sized, coal particulates are conveyed 
by steam or air into the combustion chamber of the engine. Ther- 
mal energy introduced into the coal particulates during the 
micro-pulverizing step is substantially recovered since the so- 
heated coal particulates are fed directly from the micro-pulverizer 
into the combustion chamber. 
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Refer also to citation(s) 25091, 25092, 25093, 25094, 25096, 
25097, 25098, 25099, 25101, 25119, 25123 


25783 (ANL/ES/CP-86595) Development of mercury con- 
trol technology for coal-fired systems. Livengood, D.C.; Huang, 
H.S.; Mendelsohn, M.H.; Wu, Jiann M. Argonne National Lab., IL 


(United States). [1995]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 


950801-7: 210. national meeting of the American Chemical 
Society, Chicago, IL (United States), 20-25 Aug 1995). Order Num- 
ber DE95015707. Source: OSTI; NTIS; GPO Dep. 

The emission of hazardous air pollutants (air toxics) from various 
industrial processes has emerged as a major environmental issue 
that was singled out for particular attention in the Clean Air Act 
Amendments of 1990. In particular, mercury emissions are the 
subject of several current EPA studies because of concerns over 
possible serious effects on human health. Some of those emis- 
sions originate in the combustion of coal, which contains trace 
amounts of mercury, and are likely to be the subject of control re- 
quirements in the relatively near future. Data collected by the 
Department of Energy (DOE) and the Electric Power Research In- 
stitute (EPRI) at operating electric-power plants have shown that 
conventional flue-gas cleanup (FGC) technologies are not very ef- 
fective in controlling emissions of mercury in general, and are 
particularly poor at controlling emissions of elemental mercury. This 
paper gives an overview of research being conducted at Argonne 
National Laboratory on improving the capture of mercury in flue 
gas through the use of dry sorbents and/or wet scrubbers. The re- 
sults and conclusions to date from the Argonne research on dry 
sorbents can be summarized as follows: lime hydrates, either reg- 
ular or high-surface-area, are not effective in removing elemental 
mercury; mercury removals are enhanced by the addition of acti- 
vated carbon; mercury removals with activated carbon decrease 
with increasing temperature, larger particle size, and decreasing 
mercury concentration in the gas; chemical pretreatment (e.g., with 
sulfur or CaClz) can greatly increase the removal capacity of acti- 
vated carbon; chemically treated mineral substrates have the 
potential to be developed into effective and economical mercury 
sorbents; sorbents treated with different chemicals respond in sig- 
nificantly different ways to changes in flue-gas temperature. 


25784 (ANV/ITD/CP-86534) Air toxics being measured 
more accurately, controlled more effectively. Argonne National 
Lab., IL (United States). Apr 1995. 29p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9505127-Exc.: 1. industrial energy efficiency symposium 
and exposition, Washington, DC (United States), 1-3 May 1995). 
Order Number DE95013711. Source: OSTI; NTIS; GPO Dep. 

In response to the directives of the Clean Air Act Amendments, 
Argonne National Laboratory is developing new or improved pollu- 
tant control technologies for industries that burn fossil fuels. This 
research continues Argonne’s traditional support for the US DOE 
Flue Gas Cleanup Program. Research is underway to measure 
process emissions and identify new and improved control mea- 
sures. Argonne's emission control research has ranged from 
experiments in the basic chemistry of pollution-control systems, 
through laboratory-scale process development and testing to pilot- 
scale field tests of several technologies. Whenever appropriate, the 
work has emphasized integrated or combined control systems as 
the best approach to technologies that offer low cost and good op- 
erating characteristics. 


25785 (BNL-62039) The Carnol process for CO, mitigation 
from power plants and the transportation sector. Steinberg, M. 
(Brookhaven National Lab., Upton, NY (United States). Dept. of 
Advanced Technology). Brookhaven National Lab., Upton, NY 
(United States). May 1995. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9506112-2: Environmental Protection Agency (EPA) sym- 
posium on greenhouse gas emissions and mitigation research, 
Washington, DC (United States), 27-29 Jun 1995). Order Number 
DE95016498. Source: OSTI; NTIS; GPO Dep. 

A COz mitigation process is developed which converts waste 
COz primarily recovered from coal-fired power plant stack gases 
with natural gas, to produce methanol as a liquid fuel and coprod- 
uct carbon as a materials commodity. The Carnol process 
chemistry consists of methane decomposition to produce hydrogen 
which is catalytically reacted with the recovered waste COz to pro- 
duce methanol. The carbon is either stored or sold as a materials 
commodity. A process design is modeled and mass and energy 
balances are presented as a function of reactor pressure and tem- 
perature conditions. The Carnol process is a viable alternative to 
sequestering CO, in the ocean for purposes of reducing CO, emis- 
sions from coal burning power plants. Over 90% of the CO2 from 
the coal burning plant is used in the process which results in a net 
CO» emission reduction of over 90% compared to that obtained for 
conventional methanol production by steam reforming of methane. 
Methanol as an alternative liquid fuel for automotive engines and 
for fuel cells achieves additional CO. emission reduction benefits. 
The economics of the process is greatly enhanced when carbon 
can be sold as a materials commodity. Improvement in process de- 
sign and economics should be achieved by developing a molten 
metal (tin) methane decomposition reactor and a liquid phase, 
slurry catalyst, methanol synthesis reactor directly using the solvent 
saturated with CO. scrubbed from the power plant stack gases. 
The benefits of the process warrants its further development. 


25786 (BNL-62110) The Carnol process for CO, mitigation 
from power plants and the transportation sector. Steinberg, M. 
Brookhaven National Lab., Upton, NY (United States). Aug 1995. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950826—1: Greenhouse gases: 
mitigation options, London (United Kingdom), 22-25 Aug 1995). Or- 
der Number DE95017165. Source: OSTI; NTIS; GPO Dep. 

A COz mitigation process is developed which converts waste 
COz, primarily recovered from coal-fired power plant stack gases 
with natural gas, to produce methanol as a liquid fuel and coprod- 
uct carbon as a materials commodity. The Carnol process 
chemistry consists of methane decomposition to produce hydrogen 
which is catalytically reacted with the recovered waste COz to pro- 
duce methanol. The carbon is either stored or sold as a materials 
commodity. A process design is modelled and mass and energy 
balances are presented as a function of reactor pressure and tem- 
perature conditions. The Carnol process is a viable alternative to 
sequestering COz2 in the ocean for purposes of reducing CO. emis- 
sions from coal burning power plants. Over 90% of the CO. from 
the coal burning plant is used in the process which results in a net 
CO, emission reduction of over 90% compared to that obtained for 
conventional methanol production by steam reforming of methane. 





Methanol as an alternative liquid fuel for automotive engines and 
for fuel cells achieves additional CO2 emission reduction benefits. 
The economics of the process is greatly enhanced when carbon 
can be sold as a materials commodity. Improvement in process de- 
sign and economics should be achieved by developing a molten 
metal (tin) methane decomposition reactor and a liquid phase, 
slurry catalyst, methanol synthesis reactor directly using the solvent 
saturated with CO. scrubbed from the power plant stack gases. 
The benefits of the process warrant its further development. 


25787 (DOE/PC/88852-T7) Duct injection for SO, control, 
Design Handbook, Volume 1, Process design and engineering 
guidelines. Raytheon Co., Lexington, MA (United States); Bab- 
cock and Wilcox Co., New Orleans, LA (United States); North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center. [1995]. 315p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-88PC88852. 
Order Number DE95016974. Source: OSTI; NTIS; GPO Dep. 

PETC developed a comprehensive program of coal-related, acid- 
rain research and development with a major activity area centering 
on flue gas cleanup and control of SO2 emissions. Particular em- 
phasis was placed on the retrofit measures for older coal-fired 
power plants which predate the 1971 New Source Performance 
Standards. Candidate emission control technologies fall into three 
categories, depending upon their point of application along the fuel 
path (i.e., pre, during, or post combustion). The post-combustion, 
in-duct injection of a calcium-based chemical reagent seemed 
promising. Preliminary studies showed that reagent injection be- 
tween the existing air heater and electrostatic precipitator (ESP) 
could remove between 50-60% of the SO2 and produce an envi- 
ronmentally safe, dry, solid waste that is easily disposed. Although 
SOz removal efficiencies were less, the estimated capital costs for 
duct injection technology were low making the economics of duct 
injection systems seem favorable when compared to conventional 
wet slurry scrubbers under certain circumstances. With the promul- 
gation of the Clean Air Act Amendments of 1990 came more 
incentive for the development of low capital cost flue gas desulfur- 
ization (FGD) processes. A number of technical problems had to 
be resolved, however, before duct injection technology could be 
brought to a state of commercial readiness. The Duct Injection 
Technology Development Program was launched as a comprehen- 
sive, four-year research effort undertaken by PETC to develop this 
new technology. Completed in 1992, this Duct Injection Design 
Handbook and the three-dimensional predictive mathematical 
model constitute two primary end products from this development 
program. The aim of this design handbook and the accompanying 
math model is to provide utility personnel with sufficient information 
to evaluate duct injection technology against competing SO2 emis- 
sions reduction strategies for an existing plant. 


25788 (DOE/PC/89651—T19) 500 MW demonstration of ad- 
vanced wall-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coakfired boilers. 
Technical progress report, fourth quarter, 1994, October 1994— 
December 1994. Southern Co. Services, Inc., Birmingham, AL 
(United States). [1995]. 50p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89651. Order Num- 
ber DE95017343. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company's Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NOx combustion equipment through the 
collection and analysis of long-term emissions data. The project 
provides a stepwise evaluation of the following NOx reduction tech- 
nologies: Advanced overfire air (AOFA), Low NOx burners (LNB), 
LNB with AOFA, and Advanced Digital Controls and Optimization 
Strategies. The project has completed the baseline, AOFA, LNB, 
and LNB+AOFA test segments, fulfilling all testing originally pro- 
posed to DOE. Analysis of the LNB long-term data collected show 
the full load NOx emission levels to be near 0.65 Ib/MBtu. This 
NOx ievel represents a 48 percent reduction when compared to 
the baseline, full load value of 1.24 Ib/MBtu. These reductions 
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were sustainable over the long-term test period and were consis- 
tent over the entire load range. Full load, fly ash LOI values in the 
LNB configuration were near 8 percent compared to 5 percent for 
baseline. Results from the LNB+AOFA phase indicate that full load 
NOx emissions are approximately 0.40 Ib/MBtu with a correspond- 
ing fly ash LOI value of near 8 percent. Although this NOx level 
represents a 67 percent reduction from baseline levels, a substan- 
tial portion of the incremental change in NOx emissions between 
the LNB and LNB+AOFA configurations was the result of opera- 
tional changes and not the result of the AOFA system. Phase 4 of 
the project is now underway. 


25789 (DOE/PC/89651—T20) 500 MW demonstration of ad- 
vanced wall-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired boilers. Techni- 
cal progress report, second quarter 1994, April 1994—June 
1994. Southern Co. Services, Inc., Birmingham, AL (United 
States). 1995. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89651. Order Number 
DE95017344. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company's Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NOx combustion equipment through the 
collection and analysis of long-term emissions data. A target of 
achieving fifty percent NOx reduction using combustion modifica- 
tions has been established for the project. The project provides a 
stepwise retrofit of an advanced overfire air (AOFA) system fol- 
lowed by low NOx burners (LNB). During each test phase of the 
project, diagnostic, performance, long-term, and verification testing 
will be performed. These tests are used to quantify the NOx 
reductions of each technology and evaluate the effects of those re- 
ductions on other combustion parameters. Results are described. 


25790 (DOE/PC/89651—T21) 500 MW demonstration of ad- 
vanced wall-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal-fired boilers. Techni- 
cal progress report, third quarter 1994, July 1994—September 
1994. Southern Co. Services, Inc., Birmingham, AL (United 
States). [1995]. 65p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89651. Order Number 
DE95017345. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company’s Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NOx combustion equipment through the 
collection and analysis of long-term emissions data. A target of 
achieving fifty percent NOx reduction using combustion modifica- 
tions has been established for the project. The project provides a 
stepwise evaluation of the following NOx reduction technologies: 
Advanced overfire air (AOFA), Low NOx burners (LNB), LNB, with 
AOFA, and Advanced Digital Controls and Optimization Strategies. 
Baseline, AOFA, LNB, and LNB plus AOFA test segments have 
been completed. Based on a preliminary analysis, approximately 
17 percent of the incremental change in NOx emissions between 
the LNB and LNB+AOFA configurations is the result of AOFA, the 
balance of the NOx reduction resulting from other operational ad- 
justments. Preliminary diagnostic testing was conducted during 
August and September. The purpose of these tests was to deter- 
mine the emissions and performance characteristics of the unit 
prior to activation of the advanced controVoptimization strategies. 
Short-term, full load NOx emissions were near 0.47 Ib/MBtu, 
slightly higher than that seen during the LNB+AOFA test phase. 
Long-term NO, emissions for this quarter averaged near 0.41 |b/ 
MBtu. Due to turbine problems, a four week outage has been 
planned for Hammond 4 starting October 1. Two on-line carbon-in- 
ash monitors are being installed at Hammond Unit 4 as part of the 
Wall-Fired Project. These monitors will be evaluated as to their ac- 
curacy, repeatability, reliability, and serviceability. 
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25791 (DOE/PC/89652-T12) Innovative Clean Coal Tech- 
nology (ICCT). Technical progress report, first quarter, 1993, 
January 1993—March 1993. Southern Co. Services, Inc., Birming- 
ham, AL (United States). [1995]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89652. 
Order Number DE95017341. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from U.S., Japanese and European catalyst suppliers on a high- 
sulfur U.S. coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NOx to convert it to nitrogen and 
water vapor. Although SCR is widely practiced in Japan and 
Europe on gas-, oil-, and low-sulfur coal-fired boilers, there are sev- 
eral technical uncertainties associated with applying SCR to U.S. 
coals. These uncertainties include: (1) potential catalyst deactiva- 
tion due to poisoning by trace metal species present in U.S. coals 
that are not present in other fuels; (2) performance of the technol- 
ogy and effects on the balance-of-plant equipment in the presence 
of high amounts of SO, and SO3; and (3) performance of a wide 
variety of SCR catalyst compositions, geometries and methods of 
manufacture under typical high-sulfur coal-fired utility operating 
conditions. These uncertainties will be explored by constructing a 
series of small-scale SCR reactors and simultaneously exposing 
different SCR catalysts to flue gas derived from the combustion of 
high sulfur U.S. coal. The demonstration will be performed at Gulf 
Power Company’s Plant Crist Unit No. 5 (75 NM capacity) near 
Pensacola, Florida. The project will be funded by the U.S. Depart- 
ment of Energy (DOE), Southern Company Services, Inc. (SCS on 
behalf of the entire Southern electric system), the Electric Power 
Research Institute (EPRI), and Ontario Hydro. SCS is the partici- 
pant responsible for managing all aspects of this project. 


25792 (DOE/PC/89652-T13) Innovative Clean Coal Tech- 
nology (ICCT). Technical progress report, second & third 
quarters, 1993, April 1993—June 1993, July 1993-—September 
1993. Southern Co. Services, Inc., Birmingham, AL (United 
States). [1995]. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89652. Order Number 
DE95017342. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from U.S., Japanese, and European catalyst suppliers on a high- 
sulfur U.S. coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NOx to convert it to nitrogen and 
water vapor. Although SCR is widely practiced in Japan and 
Europe on gas-, oil-, and low-sulfur coal-fired boilers, there are sev- 
eral technical uncertainties associated with applying SCR to U.S. 
coals. These uncertainties include: (1) potential catalyst deactiva- 
tion due to poisoning by trace metal species present in U.S. coals 
that are not present in other fuels; (2) performance of the technol- 
ogy and effects on the balance-of-plant equipment in the presence 
of high amounts of SOz and SO3; and (3) performance of a wide 
variety of SCR catalyst compositions, geometries and methods of 
manufacture under typical high-sulfur coal-fired utility operating 
conditions. These uncertainties are being explored by constructing 
and operating a series of small-scale SCR reactors and simultane- 
ously exposing different SCR catalysts to flue gas derived from the 
combustion of high sulfur U.S. coal. The demonstration is being 
performed at Gulf Power Company's Plant Crist Unit No. 5 (75 MW 
capacity) near Pensacola, Florida. The project is funded by the U.S. 
Department of Energy (DOE), Southern Company Services, Inc. 
(SCS on behalf of the entire Southern electric system), the Electric 
Power Research Institute (EPRI), and Ontario Hydro. SCS is the 
participant responsible for managing all aspects of this project. 


25793 


(DOE/PC/90363-T11) Development of advanced NO, 
control concepts for coal-fired utility boilers. Final report. 
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Evans, A. (and others); Pont, J.; England, G. Energy and Environ- 
mental Research Corp., Irvine, CA (United States). Sep 1993. 
139p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-90PC90363. Order Number DE95016991. 
Source: OSTI; NTIS; GPO Dep. 

Control of emissions of nitrogen oxides (NO,) from fossil-fuel 
fired combustion systems has become increasingly important over 
the past twenty years due to their role in the formation of acid rain 
and photochemical oxidant or smog. High levels of NO, from coal- 
fired utility boilers are typically only achievable with expensive 
post-combustion technologies employing catalyst beds. Energy and 
Environmental Research has developed a hybrid technology capa- 
ble of achieving high levels of NO,, reduction at costs significantly 
below those of catalytic technologies. This process has been 
named CombiNO,. The CombiNO, process consists of three NO, 
control technologies-reburning, Selective Non-Catalytic Reduction 
(SNCR), and NOz Scrubbing-which have been integrated and 
optimized in a manner which takes advantage of the chemical re- 
actions involved in each process to achieve overall NO, reductions 
greater than 90 percent. The specific goal is to demonstrate 70 
percent NO, reduction at 20 percent of the cost of Selective Cat- 
alytic Reduction (SCR). A secondary goal was to achieve stack 
emissions comparable to those downstream of an SCR system at 
50 percent of the cost of SCR. In addition, sufficient process infor- 
mation was to be gathered to minimize the risk associated with a 
full-scale demonstration. 


25794 (DOE/PC/90367-T14) Sampling of power plant 
stacks for air toxic emissions: Final report for Phases 1 and 2. 
Radian Corp., Austin, TX (United States). 28 Apr 1995. 340p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC90367. Order Number DE95016278. Source: 
OSTI; NTIS; GPO Dep. 

A test program to collect and analyze size-fractionated stack gas 
particulate samples for selected inorganic hazardous air pollutants 
(HAPs) was conducted . Specific goals of the program are (1) the 
collection of one-gram quantities of size-fractionated stack gas 
particulate matter for bulk (total) and surface chemical characteri- 
zation, and (2) the determination of the relationship between 
particle size, bulk and surface (leachable) composition, and unit 
load. The information obtained from this program identifies the ef- 
fects of unit load, particle size, and wet FGD system operation on 
the relative toxicological effects of exposure to particulate emis- 
sions. Field testing was conducted in two phases. The Phase | 
field program was performed over the period of August 24 through 
September 20, 1992, at the Tennessee Valley Authority Widows 
Creek Unit 8 Power Station, located near Stevenson (Jackson 
County), Alabama, on the Tennessee River. Sampling activities for 
Phase Il were conducted from September 11 through October 14, 
1993. Widows Creek Unit 8 is a 575-megawatt plant that uses bitu- 
minous coal averaging 3.7% sulfur and 13% ash. Downstream of 
the boiler, a venture wet scrubbing system is used for control of 
both sulfur dioxide and particulate emissions. There is no electro- 
static precipitator (ESP) in this system. This system is atypical and 
represents only about 5% of the US utility industry. However, this 
site was chosen for this study because of the lack of information 
available for this particulate emission control system. 


25795 (DOE/PC/90542-T9) Clean Coal Technology Ill: 10 
MW Demonstration of Gas Suspension Absorption final project 
performance and economics report. Hsu, F.E. AirPol, Inc., Teter- 
boro, NJ (United States). [1995]. 231p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90542. 
Order Number DE95016681. Source: OSTI; NTIS; GPO Dep. 

The 10 MW Demonstration of the Gas Suspension Absorption 
(GSA) program is a government and industry co-funded technology 
development. The objective of the project is to demonstrate the 
performance of the GSA system in treating a 10 MW slipstream of 
flue gas resulting from the combustion of a high sulfur coal. This 
project involves design, fabrication, construction and testing of the 
GSA system. The Project Performance and Economics Report pro- 
vides the nonproprietary information for the “10 MW Demonstration 
of the Gas Suspension Absorption (GSA) Project” installed at Ten- 
nessee Valley Authority’s (TVA) Shawnee Power Station, Center 





for Emissions Research (CER) at Paducah, Kentucky. The pro- 
gram demonstrated that the GSA flue-gas-desulfurization (FGD) 
technology is capable of achieving high SO. removal efficiencies 
(greater than 90%), while maintaining particulate emissions below 
the New Source Performance Standards (NSPS), without any neg- 
ative environmental impact (section 6). A 28-day test demonstrated 
the reliability and operability of the GSA system during continuous 
operation. The test results and detailed discussions of the test data 
can be obtained from TVA’s Final Report (Appendix A). The Air 
Toxics Report (Appendix B), prepared by Energy and Environmen- 
tal Research Corporation (EERC) characterizes air toxic emissions 
of selected hazardous air pollutants (HAP) from the GSA process. 
The results of this testing show that the GSA system can substan- 
tially reduce the emission of these HAP. With its lower capital 
costs and maintenance costs (section 7), as compared to conven- 
tional semi-dry scrubbers, the GSA technology commands a high 
potential for further commercialization in the United States. For 
detailed information refer to The Economic Evaluation Report (Ap- 
pendix C) prepared by Raytheon Engineers and Constructors. 


25796 (DOE/PC/91338-T12) High SO. removal efficiency 
testing. Quarterly status report, October 1994—December 1994. 
Blythe, G. Radian Corp., Austin, TX (United States). 3 Feb 1995. 
36p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC22-92PC91338. Order Number 
DE95017351. Source: OSTI; NTIS; GPO Dep. 

This document provides a discussion of the technical progress 
on DOE/PETC project number DE-AC22-92PC91338, “High Effi- 
ciency SOz Removal Testing’, for the time period 1 October 
through 31 December 1994. The project involves testing at six full- 
scale utility flue gas desulfurization (FGD) systems, to evaluate 
low-capital cost upgrades that may allow these systems to achieve 
up to 98% SO, removal efficiency. The upgrades to be evaluated 
primAllily involve using additives in the FGD systems. The “base” 
project involved testing at the Tampa Electric Company Big Bend 
station. AR five potential options to the base program have been 
exercised by DOE, involving testing at the Hoosier Energy Merom 
Station (Option 1), the Southwestern Electric Power Company 
Pirkey Station (Option Il), the PSI Energy Gibson Station (Option 
Ill), the Duquesne Light Elrama Station (Option IV), and the New 
York State Electric and Gas Corporation (NYSEG) Kintigh Station 
(Option V). By the beginning of the fourth quarter of 1994, testing 
had been completed for the base project and for all options. The 
remainder of this document is divided into four sections. Section 2, 
Project Summary, provides a brief overview of the status of techni- 
cal efforts on this project. Section 3, Results, summarizes the 
outcome from these technical efforts during the quarter. In Section 
4, Plans for the Next Reporting Period, an overview is provided of 
the technical efforts that are anticipated for the first quarter of cal- 
endar year 1995. Section 5 contains a brief acknowledgement. 


25797 (DOE/PC/92161-T1) A demonstration test and evalu- 
ation of the Cannon Low-NO, Digester System. Final report. 
Southern California Gas Co., Los Angeles, CA (United States); 
Cannon Technology, Kennewick, WA (United States). [1995]. 78p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92161. Order Number DE95015600. Source: 
OSTI; NTIS; GPO Dep. 

Since 1985, Cannon Boiler Works, Inc. has been carrying out re- 
search and development efforts to perfect a system for removing 
nitrogen oxides, NOx, from the exhaust gases of furnaces, gas 
turbines, chemical reactors, incinerators and boilers.Computer sim- 
ulations, bench-scale tests and pilot plant testing have proved that 
the system is capable of removing substantially all of the NO, from 
natural gas-fired equipment exhaust streams. Furthermore when 
retrofit to industrial boilers, both capital costs and operating costs 
are lower than for competing processes, while performance is 
much better. The Cannon system for removing NOx, originally des- 
ignated as the Cannon NO, Digester, has recently been renamed 
the Low Temperature Oxidation (LTO) System for NO, and SO, 
Reduction. It will be engineered and marketed by Cannon Technol- 
ogy, Inc, a wholly owned subsidiary of Cannon Boiler Works, Inc. 
Cannon has US patents for the process and for the associated 


20 FOSSIL-FUELED POWER PLANTS 
2004 Health and Safety 


equipment and has patent applications pending in Europe. Can- 
non’s Low Temperature Oxidation, LTO, process has proved 
effective for reducing the levels of NOx, CO, CO2, SO, and partic- 
ulates from boiler flue gases. 


25798 (NYSERDA-95012974) Energy-efficient air pollution 
controls for fossil-fueled plants: Technology assessment. 
Sayer, J.H. New York State Energy Research and Development 
Authority, Albany, NY (United States). [1995]. 27p. Sponsored by 
New York State Energy Research and Development Authority, Al- 
bany, NY (United States). Source: OSTI; New York State Energy 
Research and Development Authority, Two Empire State Plaza, 
Suite 1901, Albany, NY 12223-1253 (United States). 

The 1990 Clean Air Act Amendments require most fossil-fuel 
fired power plants to reduce sulfur dioxide, nitrogen oxides, and 
particulate emissions. While emission-control equipment is avail- 
able to help most of New York State's 91 utility units in 31 power 
plants comply with the new regulations, technologies currently 
available consume energy, increase carbon dioxide emissions, re- 
duce operating efficiency, and may produce large amounts of solid 
and/or semisolid byproducts that use additional energy for process- 
ing and disposal. This report discribes several pollution-control 
technologies that are more energy efficient compared to traditional 
technologies for controlling sulfur dioxide, nitrogen oxide, and par- 
ticulates, that may have application in New York State. These 
technologies are either in commercial use, under development, or 
in the demonstration phase; This report also presents operating 
characteristics for these technologies and discusses solutions to 
dispose of pollution-control system byproducts. Estimated energy 
consumption for emission-control systems relative to a plant's 
gross generating capacity is 3 to 5 for reducing up to 90% sulfur 
dioxide emissions from coal-fired plants. 0.5 to 2.5% for reducing 
nitrogen oxide emissions by up to 80% from all fossil-fuel fired 
plants; and 0.5 to 1.5 % for controlling particulate emissions from 
oil- and coal-fired plants. While fuel switching and/or cofiring with 
natural gas are options to reduce emissions, these techniques are 
not considered in this report; the discussion is limited to fossil- 
fueled steam-generating plants. 
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Refer aiso to citation(s) 25978 


25799 (IAEA-TECDOC-—807, pp. 81-98) A survey of potential 
problems for non-nuclear industries posed by implementation 
of new EC standards for natural radioactivity. Scholten, L.C. 
(Kema Nuclear, Arnhem (Netheriands)); Roelofs, L.M.M.; Steen, J. 
van der. International Atomic Energy Agency, Vienna (Austria). Jul 
1995. (CONF-9311144—: International Atomic Energy Association 
(IAEA) specialists meeting on experience in the application of ex- 
emption principles, Vienna (Austria), 1-5 Nov 1993). In Experience 
in the application of exemption principles. Proceedings of a special- 
ists meeting held in Vienna, 2-4 November 1993. 237p. Order 
Number DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

A working group of experts according to Article 31 of the 
Euratom Treaty prepared a draft "Council Directive” for handling ra- 
dioactive materials. Particularly for naturally occurring radioactive 
materials this new Directive allegedly signifies a considerable tight- 
ening of the limits below which radioactivity is allowed to be 
present in the environment. The Dutch Ministry of Housing, Physi- 
cal Planning and Environment commissioned an inquiry to be held 
among a limited number of companies in separate branches of the 
non-nuclear industries in the Netherlands to inventories the possi- 
ble consequences for these companies if the published draft 
Directive were to be implemented unabridged in its present form. 
This paper provides an analysis of the inquiry. It shows that after 
implementation of the Directive in the Dutch legal system a number 
of companies will be under official duty to report or obtain licenses 
under the Nuclear Energy Act without advantages for radiological 
protection. For these companies this means a great deal of admin- 
istrative work and considerable additional costs. If the proposed 
exemption levels for the naturally occurring radioactive materials, 
are liberalized by a factor of ten, the problems will be much smaller 
and controllable. (author). 5 refs, 1 fig., 4 tabs. 
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25800 (ANL/DIS/CP-86558) FGD systems: What utilities 
chose in phase 1 and what they might choose in phase 2. 
South, D.W.; Bailey, K.A. Argonne National Lab., IL (United 
States). [1995]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF- 
9505252-1: 4. international conference on FGD and other 
synthetic gypsum, Toronto (Canada), 16-18 May 1995). Order 
Number DE95013910. Source: OSTI; NTIS; GPO Dep. 

Title IV (acid rain) of the Clean Air Act Amendments of 1990 is 
imposing new limitations on the emission of sulfur dioxide (SO2) 
and nitrogen oxides (NOx) from electric power plants. The Act 
requires utilities to develop compliance plans to reduce these emis- 
sions, and indications are that these plans will dramatically alter 
traditional operating procedures. A key provision of the SO control 
program defined in Title IV is the creation of a system of emission 
allowances, with utilities having, the option of complying by adjust- 
ing system emissions and allowance holdings. The central focus of 
this paper is the identification of sulfur dioxide (SO) control op- 
tions being implemented by the electric utility industry, current 
compliance trends, synergistic control issues and a discussion of 
the implications of Phase | decisions for Phase Il 
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Refer also to citation(s) 25776, 26081, 26082, 26084, 26100 


25801 (DOE/ER/75856-T1) UC Berkeley Nuclear Engineer- 
ing Curriculum and Research Enhancement. Final report, 
February 14, 1993-February 14, 1995. Fowler, T.K.; Peterson, 
P.F. California Univ., Berkeley, CA (United States). Dept. of Nu- 
clear Engineering. 11 May 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-93ER75856. 
Order Number DE95012198. Source: OSTI; NTIS; GPO Dep. 

This is a report for the 2/14/93 to 2/14/95 period of the five-year 
program proposed and initiated in 1992, for curriculum and re- 
search enhancement for the Department of Nuclear Engineering at 
the University of California, Berkeley. The program is designed to 
strengthen the departmental academic infrastructure and improve 
the education breadth of nuclear engineering students. The DOE 
funds have supported scholarships and a novel educational pro- 
gram which includes summer coursework at the Diablo Canyon 
Nuclear Power Plant. The summer course provides an important 
introduction to reactor safety and operations to students who will in 
the future be responsible for running many of our existing nuclear 
power plants. The work was funded under DOE contract DE- 
FGO393ER75856, with a matching gift to the Department from the 
Pacific Gas and Electric Company (PG&E). The program described 
in the original grant proposal has been successful implemented 
with an enthusiastic response from our students and faculty. The 
program consisted of two parts, one for innovative additions to our 
curriculum funded by the DOE, and the other for distinguished lec- 


tureships and support for basic research funded by gifts from 
PG&E. 


25802 (DOE/OSTI-8200-R58) Nuclear reactors built, being 
built, or planned, 1994. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (United States). Jul 1995. 64p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95012001. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains unclassified information about facilities 
built, being built, or planned in the United States for domestic use 
or export as of December 31, 1994. The Office of Scientific and 
Technical Information, US Department of Energy, gathers this infor- 
mation annually from Washington headquarters and field offices of 
DOE; from the US Nuclear Regulatory Commission (NRC); from the 
US reactor manufacturers who are the principal nuclear contractors 
for foreign reactor locations; from US and foreign embassies; and 
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from foreign governmental nuclear departments. The book consists 
of three divisions, as follows: a commercial reactor locator map 
and tables of the characteristic and statistical data that follow; a ta- 
ble of abbreviations; tables of data for reactors operating, being 
built, or planned; and tables of data for reactors that have been 
shut down permanently or dismantled. The reactors are subdivided 
into the following parts: Civilian, Production, Military, Export, and 
Critical Assembly. Export reactor refers to a reactor for which the 
principal nuclear contractor is a US company — working either inde- 
pendently or in cooperation with a foreign company (Part 4). Critical 
assembly refers to an assembly of fuel and moderator that requires 
an external source of neutrons to initiate and maintain fission. A 
critical assembly is used for experimental measurements (Part 5). 


25803 (INIS-mf-14554, pp. 303) Safety Aspects of Valve 
Piping System subjected to Dynamic Loads. Ahmed, K. (Atomic 
Energy Authority, Alexandria, (Egypt)); Mahmoud, M.; Elkordi, E. 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 376p. 
(CONF-9504187-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work the safety of valve piping system subjected to se- 
vere dynamic load has been investigated. Modal Analysis is used 
to study a two inch globe valve used in a piping system of the Nu- 
clear and Petrochemical industries. The Finite Element technique 
has been used to determine the fundamental natural frequencies of 
vibration and stability of the valve body under seismic excitation. A 
simplified structure model to represent the valve body components 
has been used in this analysis. 7 figs, 2 tabs. 


25804 (NUREG-0540-Vol.17-No.6) Title list of documents 
made publicly available: June 1-30, 1995. Volume 17, Number 
6. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Aug 1995. 272p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; GPO; INIS. 

This monthly publication contains descriptions of the information 
received and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive ma- 
terials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. 
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Refer also to citation(s) 26028, 26029, 26030, 26058, 26060, 
26062, 26063, 26067, 26068, 26071, 26072, 26073, 26074, 26075, 
26076, 26077, 26078, 26085, 26086, 26087, 26088, 26090, 26091, 
26092, 26093, 26094, 26098, 26099, 26570 


25805 (ANL/ET/CP-84319) Estimation of mechanical prop- 
erties of cast stainless steels during thermal aging in LWR 
systems. Chopra, O.K. Argonne National Lab., IL (United States). 
Mar 1995. 6p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
FIN A2243. (CONF-950804-5: 13. international conference on 
structural mechanics in reactor technology, Porto Alegre (Brazil), 
13-18 Aug 1995). Order Number DE95017370. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A procedure and correlations are presented for assessing ther- 
mal embrittlement and predicting mechanical properties of cast 
stainless steels under light water reactor operating conditions from 
known material information. The “saturation” fracture toughness of 
a cast stainless steel, i.e., the minimum value that would be 
achieved for the material after long-term service, is estimated from 
the chemical composition of the steel. Fracture properties as a 
function of time and temperature of service are estimated from the 





kinetics of embrittlement, which are also determined from chemical 
composition. The correlations successfully predict fracture tough- 
ness, Charpy-impact, and tensile properties of cast stainless steels 
from the Shippingport, Ringhals, and KRB reactors. 


25806 (ANL/ET/CP—84320) Effects of material and loading 
variables on fatigue lite of carbon and low-alloy steels in LWR 
environments. Chopra, O.K.; Shack, W.J. Argonne National Lab.., 
IL (United States). Mar 1995. 13p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950804—4: 13. international conference 
on structural mechanics in reactor technology, Porto Alegre 
(Brazil), 13-18 Aug 1995). Order Number DE95014152. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ASME Boiler and Pressure Vessel Code provides rules for 
the construction of nuclear power plant components. Section Ill of 
the Code specifies fatigue design curves for structural materials. 
While effects of reactor coolant environments are not explicitly ad- 
dressed by the design curves, test data suggest that the Code 
fatigue curves may not always be adequate in coolant environ- 
ments. This paper reports the results of recent fatigue tests that 
examine the effects of steel type, strain rate, dissolved oxygen 
level, strain range, loading waveform, and surface morphology on 
the fatigue life of A106-Gr B carbon steel and A533-Gr B low-alloy 
steel in water. 


25807 (ANL/MSD/CP-—86640) Analysis of gamma ray dis- 
placement damage in Light Water Reactor pressure vessels. 
Alexander, D.E.; Rehn, L.E. Argonne National Lab., IL (United 
States). May 1995. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-95081 6— 
3: 7. NACE international symposium on environmental degradation 
of materials in nuclear power plants: water reactors, Breckenridge, 
CO (United States), 6-10 Aug 1995). Order Number DE95014100. 
Source: OSTI; NTIS; GPO Dep. 

In addition to fast neutrons, the copious energetic gamma rays, 
present in a reactor environment, induce displacement damage in 
the reactor pressure vessel. The contribution of gamma ray dam- 
age to embrittlement is most pronounced in reactors with large 
water gaps separating the core from the reactor pressure vessel. 
Water moderates the energies of fast neutrons much more effec- 
tively than it attenuates the high energy gamma flux, and thus 
enhances the high energy gamma flux, incident on the vessel rela- 
tive to the fast neutron flux. In this paper, an analysis of computer 
transport calculations is presented which quantifies the relative 
contribution of gamma ray damage in various pressure vessels. 
The results indicate that gamma ray damage must be included for 
accurate predictions of radiation-induced embrittlement. 


25808 (INIS-mf-15118) Lingen nuclear power plant: Tech- 
nical report. Safe enclosure. Annual report 1994. Kernkraftwerk 
Lingen GmbH (Germany). [1995]. 28p. (in German). Order Number 
DE95798898. Source: OSTI; NTIS (US Sales Only); INIS. 

The report deals with 1. operation of SE (general aspects, main- 
tenance, recurring tests, peculiarities); 2. monitoring of operation 
(temperature measurement, measurement of humidity, ventilation 
condensate, sump monitoring); 3. radiological data (personnel 
surveillance, aerosol activity, radioactive release with circulating 
and waste air, radioactive release via the waste water path, radia- 
tion monotoring in SE, control of surroundings, radioactive wastes). 
(orig.) 


25809 (LA-UR-95-1899) Benchmarking of MCNP against 
B&W LRC Core XI critical experiments. Mostelier, R.D. Los 
Alamos National Lab., NM (United States). [1995]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-951006-15: Winter meeting of the American 
Nuclear Society, San Francisco, CA (United States), 29 Oct - 1 
nov 1995). Order Number DE95015251. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The MCNP Monte Carlo code and its ENDF/B-V continuous- 
energy cross- section library previously has been benchmarked 
against a variety of critical experiments, and that benchmarking 
recently has been extended to include its ENDF/B-VI continuous- 
energy cross-section library and additional critical experiments. 
This study further extends the benchmarking of MCNP and its two 


21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2101 Power Reactors, Nonbreeding, Light-Water Moderated, Boiling Water 


continuous-energy libraries to 17 large-scale mockup experiments 
that closely resemble the core of a pressurized water reactor 
(PWR). The experiments were performed at Babcock & Wilcox's 
Lynchburg Research Center in 1970 and 1971. The series was 
designated as Core XI, and the individual experiments were char- 
acterized as different “loadings.” The experiments were performed 
inside a large aluminum tank that contained borated water. The 
water height for each loading was exactly 145 cm, and the soluble 
boron concentration in the water was adjusted until the configura- 
tion was slightly supercritical, with a value of 1.0007 for key. 
Pin-by-pin power distributions were measured for several of the 
loadings. 


25810 (NUREG—1434-Vol.1-Rev.1) Standard technical spec- 
ifications General Electric plants, BWR/6. Volume 1, Revision 
1. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Project Support. Apr 1995. 402p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO 

This report documents the results of the combined effort of the 
NRC and the industry to produce improved Standard Technical 
Specifications (STS), Revision 1 for General Electric BWR/6 
Plants. The changes reflected in Revision 1 resulted from the ex- 
perience gained from license amendment applications to convert to 
these improved STS or to adopt partial improvements to existing 
technical specifications. This NUREG is the result of extensive 
public technical meetings and discussions between the Nuclear 
Regulatory Commission (NRC) staff and various nuclear power 
plant licensees, Nuclear Steam Supply System (NSSS) Owners 
Groups, NSSS vendors, and the Nuclear Energy Institute (NEI). 
The improved STS were developed based on the criteria in the 
Final Commission Policy Statement on Technical Specifications Im- 
provements for Nuclear Power Reactors, dated July 22, 1993. The 
improved STS will be used as the basis for individual nuclear 
power plant licensees to develop improved plant-specific technical 
specifications. This report contains three volumes. Volume 1 
contains the Specifications for all chapters and sections of the im- 
proved STS. Volume 2 contains the Bases for Chapters 2.0 and 
3.0, and Sections 3.1-3.3 of the improved STS. Volume 3 contains 
the Bases for Sections 3.4-3.10 of the improved STS. 


25811 (NUREG/CP-0140-Vol.1, pp. 139-145) Technical basis 
for staffing levels at nuclear power plants. Shurberg, D.A. 
(Brookhaven National Lab., Upton, NY (United States)); Haber, 
S.B.; Morisseau, D. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

The objective of this project is to provide a technical basis for 
the establishment of criteria for minimum staffing levels of licensed 
and non-licensed NPP shift personnel. Minimum staffing levels for 
the purpose of this study, are defined as those necessary for suc- 
cessful accomplishment of all safety and additional functions that 
must be performed in order for the licensee to meet applicable reg- 
ulatory requirements. This project involves a_ multi-faceted 
approach to the investigation of the issue. Relevant NRC docu- 
mentation was identified and reviewed. Using the information 
obtained from this documentation review, a test plan was devel- 
oped to aid in the collection of further information regarding the 
adequacy of current shift staffing levels. The test plan addresses 
three different activities to be conducted to provide information to 
the NRC for use in the assessment of current minimum staffing 
levels. The first activity is collection of data related to industry shift 
staffing practices through site visits to seven nuclear power plants. 
The second activity is a simulator study, which will use licensed 
operator crews responding to a simulated event, under two differ- 
ent staffing levels. Finally, workload models will be constructed for 
both licensed and non-licensed personnel, using a priori knowledge 
of the simulator scenarios with data resulting from one of the 
staffing levels studied in the simulator, and the data collected from 
the site visits. The model will then be validated against the data 
obtained from the second staffing level studied in the simulator. 
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The validated model can then be used to study the impact of 
changing staffing-related variables on the plant shift crew's ability 
to effectively mitigate an event. 


25812 (NUREG/CP-0140-Vol.1, pp. 147-170) Operator use 
of procedures during simulated emergencies. Roth, E.M.; 
Mumaw, R.J.; Lewis, P.M. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

This paper summarizes the results of an empirical study of nu- 
clear power plant operator performance in cognitively demanding 
simulated emergencies. During emergencies operators follow 
highly prescriptive written procedures. The objectives of the study 
were to understand and document what role higher-level cognitive 
activities such as diagnosis, or more generally “situation assess- 
ment,” play in guiding operator performance, given that operators 
utilize procedures in responding to the events. The study examined 
crew performance in variants of two simulated emergencies: (1) an 
Interfacing System Loss of Coolant Accident and (2) a Loss of 
Heat Sink scenario. Data on operator performance were collected 
using training simulators at two plant sites. Up to 11 crews from 
each plant participated in each of two simulated emergencies for a 
total of 38 cases analyzed. Crew performance was videotaped and 
partial transcripts were produced and analyzed. The results re- 
vealed a number of instances where higher-level cognitive activities 
such as situation assessment and response planning enabled 
operators to handle aspects of the situation that were not fully ad- 
dressed by the procedures. The paper summarizes these cases 
and their implications for the development and evaluation of train- 
ing and control room aids, as well as for human reliability analyses. 
The full report of the study is published as NUREG/CR-6208. 


25813 (NUREG/CR-6143-Vol.1) Evaluation of potential se- 
vere accidents during low power and shutdown operations at 
Grand Gulf, Unit 1: Summary of results. Volume 1. Whitehead, 
D.W. (ed.) (and others); Staple, B.D.; Daniel, S.L. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of Systems 
Technology; Sandia National Labs., Albuquerque, NM (United 
States); Science and Engineering Associates, Inc., Albuquerque, 
NM (United States); Science Applications International Corp., Albu- 
querque, NM (United States); Future Resources Associates, Inc., 
Berkeley, CA (United States); EQE International, inc., Irvine, CA 
(United States); GRAM, Inc., Albuquerque, NM (United States); 
PRD Consulting, Sheridan, WY (United States). Jul 1995. 54p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (SAND—93-2440- 
Vol.1). Source: OSTI; NTIS; INIS; GPO. 

During 1989 the Nuclear Regulatory Commission (NRC) initiated 
an extensive program to examine the potential risks during low 
power and shutdown operations. Two plants, Surry and Grand 
Gulf, were selected as the plants to be studied by Brookhaven Na- 
tional Laboratory (Surry) and Sandia National Laboratories (Grand 
Gulf). This report documents the work performed during the analy- 
sis of the Grand Gulf plant. A phased approach was used for the 
overall study. In Phase 1, the objectives were to identify potential 
vulnerable plant configurations, to characterize (on a high, medium, 
or low basis) the potential core damage accident scenario frequen- 
cies and risks, and to provide a foundation for a detailed Phase 2 
analysis. It was in Phase 1 that the concept of plant operational! 
states (POSs) was developed to allow the analysts to better repre- 
sent the plant as it transitions from power operation to nonpower 
operation than was possible with the traditional technical specifica- 
tion divisions of modes of operation. This phase consisted of a 
coarse screening analysis performed for all POSs, including seis- 
mic and internal fire and flood for some POSs. In Phase 2, POS 5 
(approximately cold shutdown as defined by Grand Gulf Technical 
Specifications) during a refueling outage was selected as the plant 
configuration to be analyzed based on the results of the Phase 1 
study. The scope of the Level 1 study includes plant damage state 
analysis and uncertainty analysis and is documented in a multi- 
volume NUREG/CR report (i.e., NUREG/CR-6143). The internal 
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events analysis is documented in Volume 2. Internal fire and 
internal flood analyses are documented in Volumes 3 and 4, re- 
spectively. A separate study on seismic analysis, documented in 
Volume 5, was performed for the NRC by Future Resources Asso- 
ciates, Inc. The Level 2/3 study of the traditional internal events is 
documented in Volume 6, and a summary of the results for all 
analyses is documented in Volume 1. 


25814 (ORNL/TM-—12771) Comparison of MELCOR model- 
ing techniques and effects of vessel water injection on a 
low-pressure, short-term, station blackout at the Grand Gulf 
Nuclear Station. Carbajo, J.J. Oak Ridge National Lab., TN 
(United States). Jun 1995. 306p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95015020. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A fully qualified, best-estimate MELCOR deck has been pre- 
pared for the Grand Gulf Nuclear Station and has been run using 
MELCOR 1.8.3 (1.8 PN) for a low-pressure, short-term, station 
blackout severe accident. The same severe accident sequence has 
been run with the same MELCOR version for the same plant using 
the deck prepared during the NUREG-1150 study. A third run was 
also completed with the best-estimate deck but without the Lower 
Plenum Debris Bed (BH) Package to model the lower plenum. The 
results from the three runs have been compared, and substantial 
differences have been found. The timing of important events is 
shorter, and the calculated source terms are in most cases larger 
for the NUREG-1150 deck results. However, some of the source 
terms calculated by the NUREG-1150 deck are not conservative 
when compared to the best-estimate deck results. These results 
identified some deficiencies in the NUREG-1150 model of the 
Grand Gulf Nuclear Station. Injection recovery sequences have 
also been simulated by injecting water into the vessel after core re- 
location started. This marks the first use of the new BH Package of 
MELCOR to investigate the effects of water addition to a lower 
plenum debris bed. The calculated results indicate that vessel fail- 
ure can be prevented by injecting water at a sufficiently early 
stage. No pressure spikes in the vessel were predicted during the 
water injection. The MELCOR code has proven to be a useful tool 
for severe accident management strategies. 


25815 (SAND-—95-1934C) Instrumentation of a prestressed 
concrete containment vessel model. Hessheimer, M.F. (Sandia 
National Labs., Albuquerque, NM (United States)); Rightley, M.J.; 
Matsumoto, T. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 34p. Sponsored by USDOE, Washington, DC 
(United States);Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Ministry of Inter- 
national Trade and Industry, Japan. (CONF-950804-7: 13. 
international conference on structural mechanics in reactor technol- 
ogy, Porto Alegre (Brazil), 13-18 Aug 1995). Order Number 
DE95017579. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of static overpressurization tests of scale models of nu- 
clear containment structures is being conducted by Sandia National 
Laboratories for the Nuclear Power Engineering Corporation of 
Japan and the U.S. Nuclear Regulatory Commission. At present, 
two tests are being planned: a test of a model of a steel contain- 
ment vessel (SCV) that is representative of an improved, boiling 
water reactor (BWR) Mark Il design; and a test of a model of a 
prestressed concrete containment vessel (PCCV). This paper dis- 
cusses plans and the results of a preliminary investigation of the 
instrumentation of the PCCV model. The instrumentation suite for 
this model will consist of approximately 2000 channels of data to 
record displacements, strains in the reinforcing steel, prestressing 
tendons, concrete, steel liner and liner anchors, as well as pres- 
sure and temperature. The instrumentation is being designed to 
monitor the response of the model during prestressing operations, 
during Structural Integrity and Integrated Leak Rate testing, and 
during test to failure of the model. Particular emphasis has been 
placed on instrumentation of the prestressing system in order to 
understand the behavior of the prestressing strands at design and 
beyond design pressure levels. Current plans are to place load 
cells at both ends of one third of the tendons in addition to placing 
strain measurement devices along the length of selected tendons. 
Strain measurements will be made using conventional bonded foil 





resistance gages and a wire resistance gage, known as a 
“Tensmeg”’® gage, specifically designed for use with seven-wire 
strand. The results of preliminary tests of both types of gages, in 
the laboratory and in a simulated model configuration, are reported 
and plans for instrumentation of the model are discussed. 
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Refer also to citation(s) 25251, 25805, 25806, 25807, 25811, 
25812, 25934, 26005, 26021, 26022, 26023, 26028, 26029, 26030, 
26059, 26060, 26063, 26067, 26068, 26070, 26071, 26072, 26073, 
26074, 26075, 26076, 26077, 26078, 26079, 26085, 26086, 26087, 
26088, 26090, 26091, 26092, 26093, 26094, 26095, 26097, 26098, 
26547, 26570 


25816 (EDF-93-NB-00153) Modelling of ratchetting. Geyer, 
P.; Proix, J.M.; Shoenberger, P.; Taheri, S. Electricite de France 
(EDF), 92 - Clamart (France). Sep 1993. 20p. (In French). Order 
Number DE96600677. Source: OSTI; NTIS (US Sales Only); INIS. 
The normal or abnormal operating subjects the nuclear power 
plant’s components to cyclic loading (pressure, temperature gradi- 
ent). So, we can have a progressive strain accumulation on every 
cyclic loading. This ratchet (cyclic strain accumulation) can produce 
excessive deformation or increase some damages as thermal fa- 
tigue. For some components, a fine modelling of the material's 
behaviour is necessary to study their mechanical strength. The 
modelling of cyclic plasticity made great progress during the past 
20 years. The ratchet is one of the last phenomena for which nu- 
merical models have to be improved. We give in this paper the 
present state of research to model the description of ratcheting ef- 
fects. Then we use the experimental results on the austenitic 
stainless steel 316L at 20 deg C and 300 deg C to study the 
TAHERI and the BURLET and CAILLETAUD model's capabilities. 
The cyclic constitutive law with a discrete memory variable devel- 
oped by TAHERI leads to a satisfying description of ratcheting 
phenomena in uniaxial loadings. With the modification of kinematic 
hardening proposed by Burlet and Cailletaud in the Chaboche 
model we get a good modelling of ratchet in biaxial loadings. 
These two models have been integrated into a 3D structural me- 
chanics software, the F.E. code ASTER. We present here the 
calculation of a tubular structure with a thickness transition sub- 
jected to thermal cycling. (authors). 11 figs., 3 tabs., 22 refs. 


25817 (EDF—94-NB-00071) A micro-acoustic nondestructive 
method to evaluate the irradiation embrittlement of 316L steel 
bolts. Le Brun, A.; Saurel, J.M.; Robert, L. Electricite de France 
(EDF), 92 - Clamart (France). Nov 1993. 10p. (In French). Order 
Number DE96600678. Source: OSTI; NTIS (US Sales Only); INIS. 

An acoustical NDT has been used in order to characterize the 
embrittlement behavior of metallic materials under neutron irradia- 
tion. Measurements have been performed on cold worked 316L 
steel bolts used to support the reactor vessel baffle assembly 
(PWR 900 MW). The method is based on measurements of the 
Rayleigh wave characteristics as a function of the neutron damage: 
- a micro-acoustical measurement bench has been developed, with 
special wide-angle high-frequency ultrasonic sensors. The effects 
of neutron irradiation on measurable ultrasonic parameters have 
been investigated at three stages of damage, using a 15 MHz 
spectroscopy; - in order to demonstrate that this NDE method is 
suitable for work in a industrial environment, the instrumentation 
setups and procedures developed in the laboratory on test speci- 
mens have been adapted to measure variations on core internal 
bolts, in hot cell conditions. (authors). 2 figs., 3 refs. 


25818 (EDF—94-NV-00021) Testing of five methods for the 
control of zebra mussels in cooling circuits of power plants 
located on the Moselle river. Khalanski, M. Electricite de France 
(EDF), 92 - Clamart (France). Dec 1993. 25p. (In French). Order 
Number DE95796792. Source: OSTI; NTIS (US Sales Only). 

Once a year, Zebra mussels are manually removed from the 
walls of basins and galleries. Five treatments have been tested at 
Cattenom power plants, as alternative or complementary ones: (1) 
thermal shocks, difficult to perform with existing coolant circuits ; 
(2) chlorination, which requires massive doses that environment 
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cannot take (usable for small volumes of non-renewed water) ; (3) 
chlorine dioxide, which would imply high cost and compliance with 
strict safety rules ; (4) potassium chloride, that has the same indi- 
cation as chloride ; (5) an organic compound called Mexel 432 , 
which has booth low cost and good efficiency. Mexel 432 appears 
the best solution ; its degradation and long-term effects should set 
up complementary tests. (D.L.). 10 refs., 8 figs. 


25819 (INIS-mf-14554, pp. 201) Effect of Condensate Flow 
Rate on the Pressure Drop of Steam Condensers. Abd El- 
Karim, A.H. (Minia Univ, (Egypt)); Hassan, A.A.M.; Ossman, A.T.A. 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 376p. 
(CONF-9504187-—: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

The flow resistance of steam around the cooling tubes on large 
scaled condensers is one of the most essential factors which de- 
termine condenser performance. The condition of steam flowing in 
a condenser in the presence of the condensate inundation could 
be simulated by using air flowing over tubes with artificial water. 
The data are presented for the pressure drop of flow across banks 
of tube, with a pitch to diameter ratio 1.5 in the Reynolds number 
range 10°<Re<25* 10° and the inundation flow rate range |=0.01 
to 0.075 Kg/m.s. In this investigation the value of the pressure drop 
coefficient for single phase flow is changed slightly to predict its ef- 
fect on the heat transfer phenomenon in condenser. The equations 
governing the conservation of mass, momentum, and air mass 
fraction of steam condenser are solved. The modeling of the con- 
denser geometry, including tube bundle and baffle plates, is used 
based on porous medium concept using applicable flow, heat and 
mass transfer resistances. An experimental test rig has been built 
up and the experimental results are reported. Generally the pres- 
sure drop coefficient increases with increasing the condensate flow 
rate. Besides its dependence on the steam direction with respect 
to the condensate flow downward. By using the adapted value of 
the flow resistance, the designer can obtain a better understanding 
of condenser operation which should lead to further improvements. 
8 figs. 


25820 (INIS-mf-14555, pp. 343) Steam generator perfor- 
mance during transients in nuclear power plants. Shaat, M.K. 
(Reactors Dept., Nuclear Research Center, Atomic Energy 
Authority Cairo (Egypt)); Abou El-Seoud, S. Atomic Energy Estab- 
lishment, Cairo (Egypt). Apr 1995. 331p. (CONF-9504187-: 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels, Alexandria (Egypt), 22-23 Apr 1995). In Ab- 
Stracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 2: Operation, envi- 
ronment and industrial applications. Order Number DE95634759. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A model describing the reactor core and u-tube steam generator 
in pressurized water reactor nuclear power station is developed to 
get a set of state equations. The system state equations are 
obtained by assuming that the time-dependent variables in the sys- 
tem model only undergo small variations (or perturbations) around 
their steady state values. A computer program is constructed to 
solve the system state equations numerically. Atypical transients 
which presents the driving functions of the model are initiated. The 
time dependent variables of the important variables of the steam 
generator during these transients are presented and analyzed from 
the point of view of safe operation of steam generators and nuclear 
power plants. 8 figs. 


25821 (KAERI-TR-338/93) Nuclear design report for Kori 
nuclear power plant unit 1, cycle 13. Zee, Sung Kyun (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Moon, Bok Ja; Cho, Byeong Ho; Jung, Yil Sup. Korea Atomic En- 
ergy Research Inst., Daeduk (Korea, Republic of). Apr 1993. 131p. 
(In Korean). Order Number DE96600679. Source: OSTI; NTIS; 
INIS. 

This report presents nuclear design calculations for cycle 13 of 
Kori unit 1. Information is given on fuel loading, power density dis- 
tributions, reactivity coefficients, control rod worths and operational 
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limits. In addition, the report contains all necessary data for the 
startup tests including predicted values for the comparison with the 
measured data. The reload consists of 44 KOFA’s enriched by 
nominally 3.70 w/o Uz35. Among the KOFA’s, 16 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
13 amounts to 355 EFPD corresponding to a cycle burnup of 
13240 MWD/MTU. (Author) 8 refs., 55 figs., 16 tabs. 


25822 (KAERI-TR-370/93) Nuclear design report for Kori 
nuclear power plant unit 4 cycle 8. Zee, Sung Kyoon (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Jung, Yil Sub; Kim, Si Yung. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jul 1993. 120p. (in Korean). Order 
Number DE96600680. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 8 of 
Kori unit 4. information is given on fuel loading, power density dis- 
tributions, reactivity coefficients, control rod worths and operational 
limits. In addition, the report contains all necessary data for the 
startup tests including predicted values for the comparison with the 
measured data. The reload consists of 76 KOFA’s enriched by 
nominally 3.70 w/o Us35. Among the KOFA’s 48 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
8 amounts to 421 EFPD corresponding to a cycle burnup of 16950 
MWD/MTU. (Author) 8 refs., 55 figs., 17 tabs. 


25823 (KAERI-TR-383/93) Reload safety evaluation report 
for Yonggwang nuclear power plant unit 1, cycle 8. Lee, Won 
Jae (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Yoon, Kyung Ho; Cho, Young Chul; Kim, Jae Hak; Um, 
Kil Sup; Choi, Han Rim; Kim, Ki Hang; Sung, Kang Sik. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Sep 
1993. 30p. (In Korean). Order Number DE96600681. Source: 
OSTI; NTIS; INIS. 

This report presents a reload safety evaluation for YGN-1, cycle 
8 and demonstrates that the core being entirely composed of 


KOFA as described in the report will not adversely affect the safety 
of the public and the plant. All of the accidents comprising the li- 
censing bases which could potentially be affected by the fuel 
reload have been reviewed for the cycle 8 core and results are de- 
scribed in the report. (Author) 1 ref., 4 figs., 5 tabs 


25824 (KAERI-TR-384/93) Nuclear design report for Ulichin 
nuclear power plant unit 2 cycle 5. Park, Jin Ha (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Park, 
Yong Soo; Cho, Byeong Ho; Zee, Sung Kyun; Lee, Sang Keun; 
Ahn, Dawk Hwan. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Sep 1993. 132p. (in Korean). Order Number 
DE96600682. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 5 of 
Uichin unit it 2. Information is given on fuel loading, power density 
distributions, reactivity coefficients, control rod worths and opera- 
tional limits. In addition, the report contains all necessary data for 
the startup tests including predicted values for the comparison with 
the measured data. The reload consists of 48 KOFA’s enriched by 
nominally 3.50 w/o Uj35. Among the KOFA’s, 20 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
5 amounts to 293 EFPD corresponding to a cycle burnup of 11780 
MWD/MTU. (Author) 8 refs., 55 figs., 16 tabs. 


25825 (KAERI-TR-385/93) A technical report on the opera- 
tional data analysis for Kori-3 cycle-6. Zee, Sung Kyun (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Jae Hak; Song, Jae Woong. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Aug 1993. 71p. (in Korean). Or- 
der Number DE96600683. Source: OSTI; NTIS; INIS. 

The reliability of reactor core design is verified by the compari- 
son of the measured with the predicted data, which will approve 
the safety and the economy in plant operation. This report contains 
the results of the operational data analysis for nuclear key parame- 
ters in Kori-3 cycle-6. The analyzed nuclear parameters are 
classified into two categories : reactivity parameters and power 
distribution parameters. It is verified that the predicted values for 
these parameters not only coincide well with the measured values 
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but satisfy the safety limits. This analysis provides a means of 
validating the bias applied, if any, in the nuclear design of the sub- 
sequent cycle. (Author) 9 refs., 44 figs., 6 tabs. 


25826 (KAERI-TR-386/93) A technical report on the opera- 
tional data analysis for Kori-3 cycle-7. Zee, Sung Kyun (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Jae Hak; Song, Jae Woong. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Aug 1993. 82p. (!n Korean). Or- 
der Number DE96600684. Source: OSTI; NTIS; INIS. 

The reliability of reactor core design is verified by the compari- 
son of the measured with the predicted data, which will improve 
the safety and the economy in plant operation. This report contains 
the results of the operational data analysis for nuclear key parame- 
ters in Kori-3 cycle-7. The analyzed nuclear parameters are 
classified into two categories : reactivity parameters and power 
distribution parameters. It is verified that the predicted values for 
these parameters not only coincide well with the measured values 
but satisfy the safety limits. This analysis provides a means of 
validating the bias applied, if any, in the nuclear design of the sub- 
sequent cycle. (Author) 9 refs., 54 figs., 6 tabs. 


25827 (KAERI-TR-390/93) Nuclear design report for Yong- 
gwang nuclear power plant unit 1, cycle 8. Cho, Young Chul 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Kim, Jae Hak; Park, Sang Yoon; Zee, Sung Kyun; Lee, Sang 
Keun; Ahn, Dawk Hwan. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Oct 1993. 121p. (in Korean). Order 
Number DE96600685. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 8 of 
Kori unit 1. Information is given on fuel loading, power density dis- 
tributions, reactivity coefficients, control rod worths and operational 
limits. In addition, the report contains all necessary data for the 
startup tests including predicted values for the comparison with the 
measured data. The reload consists of 76 KOFA’s enriched by 
nominally 3.70 w/o Us35. Among the KOFA's, 56 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
8 amounts to 447 EFPD corresponding to a cycle burnup of 18020 
MWD/MTU. (Author) 8 refs., 39 figs., 17 tabs. 


25828 (KAERI-TR-395/93) Reload safety evaluation report 
for Ulchin nuclear power plant unit 1, cycle 6. Lee, Won Jae 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Kim, Yong Rae; Kim, Oh Hwan; Kwon, Hyuk Sung; Yoon, Han 
Young; Choi, Han Rim; Ku, Dong Uk. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Nov 1993. 32p. (In 
Korean). Order Number DE96600686. Source: OSTI; NTIS; INIS. 

This report presents a reload safety evaluation for Ulchin 1, cy- 
cle 6 and demonstrates that the reactor core being fully composed 
of KOFA as described in this report will not adversely affect the 
safety of the public and the plant. All of the accidents comprising 
the licensing bases which could potentially be affected by the fuel 
reload have been reviewed for the cycle 6 core and results are de- 
scribed in this report. (Author) 1 ref., 5 figs., 6 tabs. 


25829 (KAERI-TR-398/93) Improvement of nuclear core 
power distribution analysis for Uichin unit 1 and 2. Chang, 
Jong Hwa (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Zee, Sung Kyoon; Lee, Sang Ho; Park, Yong 
Soo; Lee, Chang Ho; Choi, Young Kil; Kim, Hee Kyung; Cho, 
Young Sik; Cho, In Hang. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Dec 1994. 96p. (in Korean). Order 
Number DE96600687. Source: OSTI; NTIS; INIS. 

The FMCP package which does the power shape analysis of 
Framatom type of reactors on IBM mainframe, is migrated to an 
IBM-PC system. This report describes the related technique and 
works. An IBM-PC software DAP is developed to replace the plant 
computer attached 8 inch floppy disk driver to an IBM-PC. Other 
programs of FMCP, such as CEDRIC, CARIN and ESTHER, are 
also migrated to an IBM-PC using Lahey Fortran 77 compiler. A 
few auxiliary programs are also developed for easy handling of 
FMCP in the IBM-PC environment. This report describes the usage 
of the developed system as well as the migration related tech- 
niques. (Author) 4 figs. 





25830 (KAERI-TR-400/93) Pressure loss tests for DR-BEP 
of fullsize 17 x 17 PWR fuel assembly. Chung, Moon Ki (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Chun, Se Young; Chang, Seok Kyu; Won, Soon Youn; Cho, Young 
Rho; Kim, Bok Deuk; Min, Kyoung Ho. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Jan 1993. 80p. (in 
Korean). Order Number DE96600688. Source: OSTI; NTIS; INIS. 
This report describes the conditions, procedure and results in the 
pressure loss tests carried out for a double grid type debris resis- 
tance bottom end piece (DR-BEP) designed by KAERI. In this test, 
the pressure loss coefficients of the full size 17 x 17 PWR simulated 
fuel assembly with DR-BET and with standard-BEP were measured 
respectively, and the pressure loss coefficients of DR-BEP were 
compared with the coefficients of STD-BET. The test conditions fall 
within the ranges of loop pressure from 5.2 to 45 bar, loop temper- 
ature from 27 to 221 deg C and Reynolds number in fuel bundle 
from 2.17 x 10% to 3.85 x 10°. (Author) 5 refs., 18 figs., 5 tabs. 


25831 (KAERI-TR-403/93) Nuclear design report for Ulchin 
nuclear power plant unit 1, cycle 6. Zee, Sung Kyun (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Yong Rae; Park, Yong Soo; Cho, Byeong Ho; Lee, Sang 
Keun; Ahn, Dawk Hwan. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Dec 1993. 121p. (in Korean). Order 
Number DE96600689. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 6 of 
Ulchin unit 1. Information is given on fuel loading, power density 
distributions, reactivity coefficients, control rod worths and opera- 
tional limits. In addition, the report contains all necessary data for 
the startup tests including predicted values for the comparison with 
the measured data. The reload consists of 64 KOFA’s enriched by 
nominally 3.70 w/o Us35. Among the KOFA'’s, 32 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
6 amounts to 369 EFPD corresponding to a cycle burnup of 14850 
MWD/MTU. (Author) 8 refs., 55 figs., 17 tabs. 


25832 (KAERI-TR-408/94) The relaxation of ESFAS/RPS 
surveillance test requirements. Hah, Yung Joon (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Koo, Jung 
Eui; Choi, Hae Yoon. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Jan 1994. 128p. (In Korean). Order Number 
DE96600690. Source: OSTI; NTIS; INIS. 

The surveillance test requirement of ESFAS/RPS is reviewed for 
950 MWe class westinghouse reactor (YGN unit 1 and 2, Kori unit 
3 and 4). The current requirements of frequent test and mainte- 
nance in the tech. spec. can lead to human errors, jeopardizing 
safety of the plant, and reduction in the availability of the plant. 
Meanwhile, the ESFAS designs do not provide for complete online 
testing capabilities for their protection systems. Therefore, ESFAS 
slave relays cannot be tested during plant operation as actuation of 
associated equipment could result in unwanted plant transient or 
trip conditions. In this study, westinghouse’s PSA results, NRC rec- 
ommendation and NRC approval status for specific U.S. nuclear 
power plant have been reviewed and evaluated. Since YGN 1 and 
2 and Kori 3 and 4 are essentially the same plant as the operating 
westinghouse plant in the U.S., it is expected that YGN 1 and 2 
and Kori 3 and 4 will be justified for having ESFAS/RPS surveil- 
lance test requirements relaxation program. Finally the extension of 
surveillance testing intervals and allowed outage times for test and 
maintenance will be verified by PSA program for YGN 1 and 2 and 
Kori 3 and 4. Various findings during the project can be used in the 
possible future revision of current technical specification with fur- 
ther refinements through the PSA program for YGN 1 and 2 and 
Kori 3 and 4. (Author) 10 refs., 8 figs., 24 tabs. 


25833 (KAERI-TR-410/94) A study of reducing the in- 
creased reactor coolant activity due to fuel failure. Hwang, Hae 
Ryong (Korea Atomic Energy Research Institute, Taejon (Korea, 
Republic of)); Lee, Chan Bog; Im, Ik Sung; Ahn, Joon Ki; Kim, Kyo 
Yoon; Chung, li Sub; Lee, Chang Kun; Chung, Moon Kyoo. Korea 
Atomic Energy Research inst., Daeduk (Korea, Republic of). Jan 
1994. 66p. (In Korean). Order Number DE96600691. Source: 
OSTI; NTIS; INIS. 

The goal of this project is to study the method of reducing the in- 
creased reactor coolant activity level for cycle 9 of the Kori nuclear 


21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


power plant unit 2. Reactor power reduction operation was adopted 
to minimize the production rate of radioactive nuclides, and flow 
rate increase of the coolant purification system, degassing opera- 
tion of volume control tank and feed and bleed operation of the 
chemical and volume control system were studied to maximize the 
removal rate of radioactive nuclides. A model for the production 
and removal of the radioactive nuclides was also developed. (Au- 
thor) 3 refs., 17 figs., 5 tabs. 


25834 (KAERI-TR-417/94) An analysis of the low power 
physics test result for cycle-5 of Ulchin-2. Zee, Sung Kyun (Ko- 
rea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Park, Jin Ha; Cho, Byeong Ho; Song, Jae Woong. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Feb 
1994. 30p. (In Korean). Order Number DES96600692. Source: 
OSTI; NTIS; INIS. 

This report presents nuclear calculations for analysis of gamma 
background effect on low power physics test results for cycle-5 of 
Ulchin unit-2. Emphasis is put on the effect of gamma background 
to average boron worth and reference bank (bank D) worth mea- 
surement of HZP physics test. Numerical point kinetics equation, 
combined with strip chart data from reactivity computer, is used to 
find the gamma background level for realistic reactivity description. 
The reference bank worth without gamma background is described 
and an average boron worth is computed with this bank worth. Ac- 
cording to this calculation, all physics test parameters including 
average boron worth which violated test criteria due to the physics 
test flux level are satisfied with their criteria. (Author) 5 refs., 7 
figs., 5 tabs. 


25835 (KAERI-TR-—418/94) A technical report on the opera- 
tional data analysis for Yonggwang-2 cycle-5. Lee, Ki Bok 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Song, Jae Woong; Zee, Sung Kyoon; Lee, Chang Ho; Kim, 
Jae Hak. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Feb 1994. 103p. (in Korean). Order Number 
DE96600693. Source: OSTI; NTIS; INIS. 

This report contains the results of the operational data analysis 
for nuclear key parameters in Yonggwang 2 cycle 5. It is verified 
that the predicted values not only coincide well with the measured 
values except the end point boron concentration but also satisfy 
the safety limits. A quantitative evaluation to understand the 
discrepancy in the measured and predicted end point boron con- 
centrations is performed, and the design values of Yonggwang 2 
cycle 5 are compared with the values of similar plants. Through 
this review and comparison, it is verified that the nuclear design 
and the related safety evaluation are properly executed. This anal- 
ysis provides a means of validating the current nuclear design 
methodology. (Author) 12 refs., 54 figs., 6 tabs. 


25836 (KAERI-TR-425/94) Basic design of multimedia sys- 
tem for the representation of human error cases in nuclear 
power plants. Lee, Jung Woon (Korea Atomic Energy Research 
Institute, Taejon (Korea, Republic of)); Park, Geun Ok. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Apr 
1994. 73p. (In Korean). Order Number DE96600694. Source: 
OSTI; NTIS; INIS. 

We have developed a multimedia system for the representation 
of human error cases with the education and training on human er- 
rors can be done effectively. The followings are major topics during 
the basic design; 1 Establishment of a basic concept for represent- 
ing human error cases using multimedia, 2 Establishment of a 
design procedure for the multimedia system, 3 Establishment of a 
hardware and software environment for operating the multimedia 
system, 4 Design of multimedia input and output interfaces. In or- 
der to verify the results of this basic design, we implemented the 
basic design with an incident triggered by operator's misaction 
which occurred at Uljin NPP Unit 1. (Author) 12 refs., 30 figs... 


25837 (KAERI-TR-428/94) A technical report on YGN-3 and 
4 plant computer system I/O point summary. Zee, Sung Kyun 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Lee, Ki Bog; Song, Jae Woong; Lee, Chang Ho; Kim, Jae 
Hak. Korea Atomic Energy Research Inst., Daeduk (Korea, Repub- 
lic of). Feb 1994. 288p. (In Korean). Order Number DES6600695. 
Source: OSTI; NTIS; INIS. 
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This report contains the results of the operational data analysis 
for nuclear key parameters in Yonggwang 2 cycle 5. It is verified 
that that the predicted values not only coincide well with the mea- 
sured values except the end point boron concentration but also 
satisfy the safety limits. A quantitative evaluation to understand the 
discrepancy in the measured and predicted end point boron com- 
pared with the values of similar plants. Through this review and 
comparison, it is verified that the nuclear design and the related 
safety evaluation are properly executed. This analysis provides a 
means of validating the current nuclear design methodology. (Au- 
thor) 12 refs., 54 figs., 6 tabs. 


25838 (KAERI-TR-431/94) Reload safety evaluation report 
for Kori nuclear power unit 1, cycle 14. Kim, Joo Young (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Oh Hwan; Nam, Kee Il; Kim, Du Ill; Ban, Chang Hwan; Choi, 
Dong Uk. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of), May 1994. 35p. (In Korean). Order Number 
DE96600696. Source: OSTI; NTIS; INIS. 

This report presents the reload safety evaluation for Kori-1, 
Cycle 14 and demonstrate that the reactor core being entirely com- 
posed of KOFA as described in the report will not adversely affect 
the safety of the public and the plant. All of the accidents compris- 
ing the licensing bases which could potentially be affected by the 
fuel reload have been reviewed for the Cycle 14 core design de- 
scribed herein. (Author) 1 refs., 9 figs., 5 tabs. 


25839 (KAERI-TR-434/94) Introduction to reactor internal 
materials for pressurized water reactor. Ryu, Woo Suk (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Hong, Joon Hwa; Jee, Se Hwan; Lee, Bong Sang; Kuk, Il Hyun. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Jun 1994. 159p. (In Korean). Order Number DE96600697. Source: 
OSTI; NTIS; INIS. 

This report reviewed the R and D states of reactor internal mate- 
rials in order to be a reference for researches and engineers who 
are concerning on localization of the materials in the field or 
laboratory. General structure of PWR internals and material specifi- 
cation for YGN 3 and 4 were reviewed. States-of-arts on R and D 
of stainless steel and Alloy X-750 were reviewed, and degradation 
mechanisms of the components were analyzed. In order to develop 
the good domestic materials for reactor internal, following studies 
would be carried out: microstructure, sensitization behavior, fatigue 
property, irradiation-induced stress corrosion cracking/radiation- 


induced segregation, radiation embrittlement. (Author) 7 refs., 14 
figs., 5 tabs... 


25840 (KAERI-TR-439/94) Assessment of RELAP5/MOD3.1 
using LOFT L2-3 experiment data. Lee, Sang Yong (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Ban, Chang Hwan; Chung, Bob Dong. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Jun 1994. 76p. (In 
Korean). Order Number DE96600698. Source: OSTI; NTIS; INIS. 
The capability of RELAP5/MOD3.1 to predict overall LOCA ther- 
mal hydraulic phenomena was assessed utilizing the data of LOFT 
L2-3 experiment. Loop behaviors such as mass flow rate, water 
density; momentum flux, and the heating-up and rewetting of the 
fuel rod cladding during blowdown were well calculated. Reflood 
heat-up of the fuel rod cladding at the high power region of the 
core was reasonably predicted. But in the upper part of the core, 
cladding heat-up was calculated incorrectly since present code has 
no capability to calculate the top-down quenching which of highly 
multti-dimensional behavior. (Author) 10 refs., 46 figs., 2 tabs. 


25841 (KAERI-TR-441/94) Assessment of RELAP5/Mod3/ 
KAERI using semiscale test S-06-3. Lee, Sang Yong (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Choi, Han Rim; Chung, Bub Dong. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Jun 1994. 64p. (In Korean). Or- 
der Number DE96600699. Source: OSTI; NTIS; INIS. 

This report presents the results of the RELAP5/MOD3/KAERI 
assessment utilizing a semi scale large break loss-of-coolant exper- 
iment Test S-06-3. Test S-06-3 is a 200% double ended cold break 
experiment performed in semi scale Mod-1 facility in 1987 for the 
purpose of investigating the thermal and hydraulic phenomena ac- 
companying a hypothetical large break LOCA in a pressurized 
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were reactor system. Through comparisons between data and 
best-estimate RELAP5 calculation, the capabilities of RELAPS5 to 
calculate the large break LOCA accident were assessed. Emphasis 
was placed on the capability of the code to calculate break flow 
rates during system blowdown phase, emergency core cooling sys- 
tem injection bypass during refill phase, quenching during reflood 
phase, and the peak cladding temperature behavior throughout the 
whole experiment. (Author) 12 refs., 38 figs., 2 tabs. 


25842 (KAERI-TR-442/94) Plant application uncertainty 
evaluation of LBLOCA analysis using RELAP5/MOD3/KAERI. 
Lee, Sang Yong (Korea Atomic Energy Research Institute, Taejon 
(Korea, Republic of)); Chung, Bub Dong; Hwang, Tae Suk; Lee, 
Guy Hyung; Chang, Byung Hoon. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Jun 1994. 94p. (In Korean). Or- 
der Number DE96600700. Source: OSTI; NTIS; INIS. 

A practical realistic evaluation methodology to evaluate the ECCS 
performance that satisfies the requirements of the revised ECCS 
rule has been developed and this report describes the application 
of new REM to large break LOCA. A computer code RELAP5/ 
MOD3/KAERI, which was improved from RELAP5/MOD3.1 was 
used as the best estimated code for the analysis and Kori unit 3 
and 4 was selected as the reference plant. Response surfaces for 
blowdown and reflood PCTs were generated from the results of the 
sensitivity analyses and probability distribution functions were es- 
tablished by using Monte-Carlo sampler for each response surface. 
This study shows that plant application uncertainty can be quanti- 
fied and demonstrates the applicability of the new realistic 
evaluation methodology. (Author) 29 refs., 40 figs., 8 tabs. 


25843 (KAERI-TR-443/94) Nuclear design report for Kori 
nuclear power plant unit 1, cycle 14. Park, Chan Oh (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Joo Young; Park, Sang Yoon; Song, Jae Woong; Lee, Chong 
Chul; Baik, Joo Hyun. Korea Atomic Energy Research iInst., Dae- 
duk (Korea, Republic of). Jun 1994. 120p. (in Korean). Order 
Number DE96600701. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 14 of 
Kori unit 1. Information is given on fuel loading, power density dis- 
tributions, reactivity coefficients, control rod worths and operational 
limits. In addition, the report contains all necessary data for the 
Startup tests including predicted values for the comparison with the 
measured data. The reload consists of 44 KOFA’s enriched by 
nominally 3.70 w/o Us3s. Among the KOFA’s, 16 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
14 amounts to 366 EFPD corresponding to a cycle burnup of 
13680 MWD/MTU. (Author) 8 refs., 55 figs., 16 tabs. nozzle by 
vortex formation during mid-loop operation condition are experi- 
mentally investigated. The critical submergence is determined for 
various types of suction nozzle, and the measurements of velocity 
distribution are performed in the flow fields near the t-shaped suc- 
tion nozzle. (Author) 11 refs., 41 figs., 13 tabs. 


25844 (KAERI-TR-452/94) Current status of low power/ 
shutdown PSA and accident sequence analysis for loss of 
RHR during mid-loop operation. Park, Chang Kyu (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Choi, 
Young; Kim, Tae Woon; Jin, Young Ho. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Jul 1994. 98p. (In 
Korean). Order Number DE96600702. Source: OSTI; NTIS; INIS. 
Probabilistic safety assessment (PSA) has been applied to only 
full-power operation of nuclear power plant (NPP), but some events 
which were recently occurred could reach severe plant damage 
state. Thus, various countries around the world have focused their 
interests on the evaluation for low power/shutdown (LP/S) opera- 
tion. This report covers the main stream of LP/S PSA 
methodology, current status of LP/S PSA practices and results, 
and accident sequence analysis for loss of RHR during mid-loop 
operation. Therefore this report would be helpful for us to practice 
LP/S PSA for YGN 5,6 NPP which will be built in the near future. 
Also the results of accident sequence analysis show that operator's 
mis-diagnosis and failure of recovery action would initiate core 
damage during LP/S operation. In summary, overall environmental 
improvements (equipments, procedures, Tech Spec, etc, ...) and 





operating support system will be very useful to reduce risk during 
LP/S operation. (Author) 5 figs., 9 tabs. 


25845 (KAERI-TR-455/94) A study on hydrogen mixing 
and transport in the containment. Kim, Hee Dong (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Hong, 
Seong Wan; Yoo, Kun Joong. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jul 1994. 179p. (in Korean). Order 
Number DE96600703. Source: OSTI; NTIS; INIS. 

This report deals with the regulation and research status for hy- 
drogen burn that can be occurred in severe accidents and the 
possibility of the local detonation through the analysis of the local 
hydrogen concentration in the containment. In this study, CONTAIN 
version 1.12 which can model integrated ex-vessel phenomena 
during the severe accidents is used. To predict the local hydrogen 
concentration, containment is divided into sixteen  sub- 
compartments taking into account geometric characteristics of 
Ulchin 3,4 NPP. Because the local hydrogen concentration de- 
pends upon accident sequences, the accident sequence for TMLB’ 
and medium LOCA which are predicted to generate more hydrogen 
among accident sequences are considered. The thermal hydraulic 
primary system source data and the corium composition data were 
adopted from the MAAP calculation results. The sensitivity study is 
also performed to examine the effect of the equivalent fraction of 
zirconium oxidation in the reactor vessel and flow loss coefficient 
between flow path. The result of this study can be used as base 
data to install the igniters that is considered to prevent a detona- 
tion. (Author) 15 refs., 35 figs., 12 tabs. 


25846 (KAERI-TR-456/94) Reload safety evaluation report 
for Uichin nuclear power plant unit 2, cycle 6. Chung, Jin Gon 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Park, Jin Ha; Kim, Oh Hwan; Oh, Dong Seok; Kim, Du Ill; 
Choi, Han Rim; Ku, Dong Uk; Bae, Hoo Gun. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Jul 1994. 33p. (in 
Korean). Order Number DE96600704. Source: OSTI; NTIS; INIS. 

This report presents a reload safety evaluation for Ulchin-2, cy- 
cle 6 and demonstrates that the core being composed of various 
fuel types as described in the report will not adversely affect the 
safety of the public and the plant. All of the accidents comprising 
the licensing bases which could potentially be affected by the fuel 
reload have been reviewed for the cycle 6 core and results are de- 
scribed in the report. (Author) 1 ref., 3 figs., 7 tabs. 


25847 (KAERI-TR-457/94) Nuclear design report for Ulchin 
nuclear power plant unit 2, cycle 6. Park, Chan Oh (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Park, Jin Ha; Kim, Yong Rae; Park, Sang Yoon; Lee, Jong Chul; 
Baik, Joo Hyun. Korea Atomic Energy Research Inst., Daeduk (Ko- 
rea, Republic of). Aug 1994. 126p. (in Korean). Order Number 
DE96600705. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for cycle 6 of 
Ulchin unit 2. Information is given on fuel loading, power density 
distributions, reactivity coefficients, control rod worths and opera- 
tional limits. In addition, the report contains all necessary data for 
the startup tests including predicted values for the comparison with 
the measured data. The reload consists of 64 KOFA's enriched by 
nominally 3.80 w/o Usg5. Among the KOFA’s, 36 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of cycle 
6 amounts to 388 EFPD corresponding to a cycle burnup of 15610 
MWD/MTU. (Author) 8 refs., 55 figs., 17 tabs. 


25848 (KAERI-TR-465/94) Relaxation of inservice test fre- 
quency requirement for Kori 1 ASME code pumps. Sohn, Gap 
Heon (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Choi, Hae Yoon; Min, Kyung Sung; Rim, Nam Jin. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Aug 1994. 89p. (in Korean). Order Number DE96600706. Source: 
OSTI; NTIS; INIS. 

The objective of this investigation is to evaluate the technical 
and regulational requirements to justify the relaxation of the test 
frequency of Kori 1 pumps through reviewing the related rules and 
codes and standards, technical specifications of Kori 1 and other 
similar plants, standard technical specifications, research results for 
tech. spec. improvements and site test records. It is concluded that 
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the relaxation of test frequency to quarterly be justified based on 
the conformance with rules and codes and standard, quarterly test 
cases in similar plants and standard tech. spec., recommendations 
of research result and stable site test records. (Author) 16 refs., 26 
figs., 13 tabs. 


25849 (KAERI-TR-466/94) A study on the crust formation 
of molten core material without coolant boiling. Park, Rae Joon 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Lee, Sung Jae; Cho, Yung Ro; Chun, Se Yung; Ryoo, Kun 
Joong. Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of). Oct 1994. 104p. (in Korean). Order Number 
DE96600707. Source: OSTI; NTIS; INIS. 

Experimental and analytical studies have been performed for 
crust formation and for associated the heat transfer mechanisms in 
molten pool without coolant boiling. From the simple analysis, the 
heat transfer coefficients between the molten pool and the coolant 
were estimated in order to predict the crust thickness accurately. 
The results of FLOW-3D analysis have shown that the temperature 
distribution affects to the crust formation process due to convection 
flow. The experimental test results have shown that the surface 
temperatures of the bottom and the top are influential parameters 
in the crust formation process of the molten pool. The experimental 
and analytical studies showed that the coolant injection methods 
and the boundary temperature changes were the major controlling 
parameters in the crust formation process. Increasing mass flow 
rate of coolant injection did not affect the crust thickness growth af- 
ter the crust was formed in the molten poo! because the crust 
behaves as a thermal barrier. The heat transfer rate between the 
molten pool and the coolant in the case of no crust formation was 


greater than the case with crust formation. (Author) 54 refs., 35 
figs.,7 tabs. 


25850 (KAERI-TR-469/94) FLOSA: A multi-cycle fuel man- 
agement analysis program. Oh, Soo Yul (Korea Atomic Energy 
Research Institute, Taejon (Korea, Republic of)); Joo, Hyung Kook; 
Kim, Yung Jin; Son, Dong Sung. Korea Atomic Energy Research 
inst., Daeduk (Korea, Republic of). Dec 1994. 94p. (in Korean). Or- 
der Number DE96600708. Source: OSTI; NTIS; INIS. 

A computer program for the multi-cycle in-core fuel management 
scoping calculation has been developed and verified. The program 
FLOSA utilizes the linear and point reactivity models and it runs at 
IBM-compatible PCs with an interactive I/O interface. It also pro- 
vides various calculation options. The cycle length and batch-wise 
burnups for total number of 33 cycles of 900 MWe class PWRs are 
calculated, and results are compared to the values reported in nu- 
clear design reports or to those calculated via the commercial 
nuclear design procedure. Errors in the cycle length are within 300 
MWD/MTU with the root-mean-square % error of about 200 MWD/ 
MTU, and there are 2~4 root-mean-square % errors in the dis- 
charge burnups. These errors show that the calculation models in 
FLOSA are appropriate for the multi-cycle fuel management analy- 
sis. In addition, the built-in data for KOFA, CE assembly, and MOX 
assembly corresponding to KOFA are adequate also. Meanwhile 
since a couple of input data are selected empirically, it remains a 
problem that the calculation may yield erroneous results for a new 
and different type of core without a prior reference calculation. (Au- 
thor) 14 refs., 2 figs., 10 tabs. 


25851 (KAERI-TR-478/94) Technical review of the LB- 
LOCA analysis for China Qinshan-2 nuclear power plant. Lee, 
Sang Yong (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Ban, Chang Hwan; Chung, Bub Dong. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Dec 
1994. 36p. (In Korean). Order Number DE96600709. Source: 
OSTI; NTIS; INIS. 

This report is prepared as a first product of LB-LOCA analysis 
review program for 600 MWe Qinshan nuclear power plant, which 
was agreed between NPIC and KAERI. Characteristics of Qinshan 
plant were identified by comparing relevant parameters with those 
of Kori 2 and Kori 3/4 which are Westinghouse 2- and 3-loop 
plants in Korea. Technical review on the LB-LOCA analysis which 
was performed by NPIC for Qinshan plant using RELAP5/MOD2 
code is carried out to examine and ascertain the soundness of 
evaluation methodology and the properness of calculated LOCA 
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phenomena. This review is expected to provide a guidance to fu- 
ture LOCA analysis which will be jointly accomplished by NPIC and 
KAERI at KAERI site. (Author) 1 fig., 3 tabs. 


25852 (KAERI-TR-479/94) Modification of accumulator in- 
jection system for Qinshan-2 nuclear power plant. Lee, Sang 
Yong (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Ban, Chang Hwan; Chung, Bub Dong; Wang, 
Rongzhong; Yu, Hongxing. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Dec 1994. 48p. (In Korean). Order 
Number DE96600710. Source: OSTI; NTIS; INIS. 

Qinshan-2 nuclear power plant is a two-loop nuclear steam 
supply system. In the original design, three accumulators are con- 
nected to each cold leg and to the reactor pressure vessel. In 
order to reduce investment and facilitate manufacture, the accumu- 
lator which is connected to the reactor pressure vessel would 
rather be removed. Large number of calculational studies with re- 
spect to the accumulator water volume and tank volume has been 
performed. It is demonstrated that the loss-of-coolant accidents in 
Qinshan-2 nuclear power plant can be covered even with two ac- 
cumulators. Optimum values for the accumulator total volume and 
water volume in this case are found to be 49-50 m® and 35 m° re- 
spectively. (Author) 26 figs., 5 tabs. 


25853 (KAERI-TR-480/94) Large break loss-of-coolant ac- 
cident analysis for China Qinshan-2 nuclear power pliant. Lee, 
Sang Yong (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Ban, Chang Hwan; Chung, Bub Dong; Wang, 
Rongzhong; Yu, Hongxing. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Dec 1994. 105p. (in Korean). Order 
Number DE96600711. Source: OSTI; NTIS; INIS. 

Large break LOCA analysis for China Qinshan-2 nuclear power 
plant has been performed using realistic evaluation model which 
has been being developed by KAERI. RELAP5/MOD3/KAERI code, 
which is a modified version of RELAP5/MOD3, is coupled with 
CONTEMPT4/MODS and is used as a best estimate code to pre- 
dict the thermal hydraulic behavior of the system. PCT uncertainty 
which stems from code uncertainty, plant application uncertainty, 
scaling uncertainty and PCT bias are discussed. Among them, 
plant application uncertainty is described in detail. The licensing 
PCT is calculated by adding all the uncertainties to the best- 
estimate PCT. The result indicates the Qinshan-2 nuclear power 
plant has at least 37 deg C safety margin for large break LOCA. 
(Author) 10 refs., 47 figs., 14 tabs. 


25854 (KAERI-TR-494/95) Function analysis of nuclear 
power plants for developing of man-machine interface system 
for Korean next generation reactor. Goo, In Soo (Korea Atomic 
Energy Research institute, Taejon (Korea, Republic of)); Kim, Jang 
Yyul; Kim, Jung Soo; Kim, Chang Hoi; Na, Nan Joo; Park, Keun 
Ok; Park, Won Man; Park, Jae Chang; Suh, Sang Moon; Oh, In 
Suk; Lee, Dong Young; Lee, Yong Hee; Cha, KKorea Atomic En- 
ergy Research Inst., Daeduk (Korea, Republic of). Feb 1995. 388p. 
(In Korean). Order Number DE96600712. Source: OSTI; NTIS; 
INIS. 

In this study, we developed the methodology and implementation 
plant of function analysis and performed function analysis, which is 
one of the major activities for the development of Man-Machine In- 
terface System of the KNGR. Identifying the functions of existing 
plants followed by structuring the functions, we established func- 
tions structured at the conceptual and middle levels. This structure 
was further checked if it would satisfy regulatory requirements and 
developed to include the aspects of plant performance and other 
plant features to emphasize its practicality for the application to the 
design. (Author) 13 refs., 8 figs., 4 tabs. 


25855 (KAERI-TR-495/95) Reload safety evaluation report 
for Yonggwang nuclear power plant unit 1, cycle 9. Cho, Young 
Chul (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Nam, Kee Il; Kim, Ki Hang; Suh, Jung Min; Um, Kil 
Sup; Ban, Chang Hwan; Bae, Hoo Gun. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Feb 1995. 33p. (In 
Korean). Order Number DE96600713. Source: OSTI; NTIS; INIS. 
This report presents a reload safety evaluation for YGN-1, Cycle 
9 and demonstrates that the core being entirely composed of 
KOFA as described in the report will not adversely affect the safety 
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of the public and the plant. All of the accidents comprising the li- 
censing bases which could potentially be affected by the fuel 
reload have been reviewed for the Cycle 9 core and results are de- 
scribed in this report. (Author) 1 refs., 3 figs., 6 tabs. 


25856 (KAERI-TR-496/95) Reload safety evaluation report 
for Uichin nuclear power plant unit 1, cycle 7. Kim, Yong Rae 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Kwon, Hyuk Sung; Kim, Oh Hwan; Choi, Han Rim; Yoon, Han 
Young; Ku, Dong Uk; Suh, Jung Min; Bae, Hoo Gun. Korea Atomic 
Energy Research Inst., Daeduk (Korea, Republic of). Feb 1995. 
33p. (In Korean). Order Number DE96600714. Source: OSTI; 
NTIS; INIS. 

This report presents a reload safety evaluation for UCN-2, Cycle 
7 and demonstrates that the core being entirely composed of 
KOFA as described in the report will not adversely affect the safety 
of the public and the plant. All of the accidents comprising the li- 
censing bases which could potentially be affected by the fuel 
reload have been reviewed for the Cycle 7 core and results are de- 
scribed in this report. (Author) 1 refs., 3 figs., 6 tabs. 


25857 (KAERI-TR-498/95) Application of extended statisti- 
cal combination of uncertainties methodology for digital 
nuclear power plants. In, Wang Ki (Korea Atomic Energy Re- 
search Institute, Taejon (Korea, Republic of)); Uh, Keun Sun; Kim 
Heui Chul. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Feb 1995. 44p. (In Korean). Order Number 
DE96600715. Source: OSTI; NTIS; INIS. 

A technically more direct statistical combinations of uncertainties 
methodology, extended SCU (XSCU), was applied to statistically 
combine the uncertainties associated with the DNBR alarm setpoint 
and the DNBR trip setpoint of digital nuclear power plants. The 
modified SCU (MSCU) methodology is currently used as the US- 
NRC approved design methodology to perform the same function. 
In this report, the MSCU and XSCU methodologies were compared 
in terms of the total uncertainties and the net margins to the DNBR 
alarm and trip setpoints. The MSCU methodology resulted in the 
small total penalties due to a significantly negative bias which are 
quite large. However the XSCU methodology gave the virtually un- 
biased total uncertainties. The net margins to the DNBR alarm and 
trip setpoints by the MSCU methodology agree with those by the 
XSCU methodology within statistical variations. (Author) 12 refs., 
17 figs., 5 tabs. 


25858 (KAERI-TR-501/95) Nuclear design report for Uichin 
nuclear power plant unit 1, cycle 7. Kim, Yong Rae (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Park, Yong soo. Korea Atomic Energy Research Inst., Daeduk (Ko- 
rea, Republic of). Apr 1995. 130p. (In Korean). Order Number 
DE96600716. Source: OSTI; NTIS; INIS. 

This report presents nuclear design calculations for Cycle 7 of 
Ulchin Unit 1. Information is given on fuel loading, power density 
distributions, reactivity coefficients, control rod worths and opera- 
tional limits. In addition, the report contains all necessary data for 
the startup tests including predicted values for the comparison with 
the measured data. The reload consists of 56 KOFA's enriched by 
nominally 4.00 w/o Uz35. Among the KOFA's 36 fuel assemblies 
contain gadolinia rods. The fuel assemblies in the core are ar- 
ranged in a low leakage loading pattern. The cycle length of Cycle 
7 amounts to 355 EFPD corresponding to a cycle burnup of 14280 
MWD/MTU. (Author) 8 refs., 55 figs., 21 tabs. 


25859 (KAERI-TR-502/95) Nuclear design report for Yong- 
gwang nuclear power plant unit 1 cycle 9. Cho, Young chul 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Kim, Jae Hak; Song, Jae Woong. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Mar 1995. 123p. (In 
Korean). Order Number DE96600717. Source: OSTI; NTIS; INIS. 
This report presents nuclear design calculations for Cycle 6 of 
Yonggwng Unit 1. Information is given on fuel loading, power den- 
sity distributions, reactivity coefficients, control rod worths and 
operational limits. In addition, the report contains all necessary 
data for the startup tests including predicted values for the compar- 
ison with the measured data. The reload consists of 76 KOFA's 
enriched by nominally 4.00 w/o Us35. Among the KOFA's, 60 fuel 
assemblies contain gadolinia rods. The fuel assemblies in the core 





are arranged in a low leakage loading pattern. The cycle length of 
Cycle 9 amounts to 434 EFPD corresponding to a cycle burnup of 
17470 MWD/MTU. (Author) 8 refs., 55 figs., 19 tabs. 


25860 (LA-UR-95-1873) Benchmarking of NESTLE against 
measured PWR data at beginning of life. Mosteller, R.D. Los 
Alamos National Lab., NM (United States). [1995]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-951006—14: Winter meeting of the American 
Nuclear Society, San Francisco, CA (United States), 29 Oct - 1 
nov 1995). Order Number DE95015346. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The NESTLE advanced nodal code was developed at North Car- 
olina State University with support from Los Alamos National 
Laboratory and Idaho National Engineering Laboratory. This paper 
presents the first comparisons of NESTLE predictions with mea- 
sured data from pressurized water reactors (PWRs). Specifically, 
NESTLE predictions for critical soluble boron concentrations and 
isothermal temperature coefficients of reactivity (ITCs) are com- 
pared with beginning-of-life (BoL) measurements from four PWRs. 
All of those measurements were made at hot-zero-power (HZP) 
conditions prior to ascension to power. 


25861 (NUREG/CP-0141, pp. 391-403) Leak testing of 
bubbie-tight dampers using tracer gas techniques. Lagus, P.L. 
(Lagus Applied Technology, Inc., San Diego, CA (United States)); 
DuBois, L.J.; Fleming, K.M. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738—-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

Recently tracer gas techniques have been applied to the prob- 
lem of measuring the leakage across an installed bubbie-tight 
damper. A significant advantage of using a tracer gas technique is 
that quantitative leakage data are obtained under actual operating 
differential pressure conditions. Another advantage is that leakage 
data can be obtained using relatively simple test setups that utilize 
inexpensive materials without the need to tear ducts apart, fabri- 
cate expensive blank-off plates, and install test connections. Also, 
a tracer gas technique can be used to provide an accurate field 
evaluation of the performance of installed bubble-tight dampers on 
a periodic basis. Actual leakage flowrates were obtained at Zion 
Generating Station on four installed bubble-tight dampers using a 
tracer gas technique. Measured leakage rates ranged from 0.01 
CFM to 21 CFM. After adjustment and subsequent retesting, the 
21 CFM damper leakage was reduced to a leakage of 3.8 CFM. In 
light of the current regulatory climate and the interest in Control 
Room Habitability issues, imprecise estimates of critical air bound- 
ary leakage rates—such as through bubble-tight dampers—are not 
acceptable. These imprecise estimates can skew radioactive dose 
assessments as well as chemical contaminant exposure calcula- 
tions. Using a tracer gas technique, the actual leakage rate can be 
determined. This knowledge eliminates a significant source of 
uncertainty in both radioactive dose and/or chemical exposure as- 
sessments. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
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Refer also to citation(s) 26040, 26087 


25862 (ANV/ET/CP-85512) Physical modeling and numer- 
ical simulation of subcooled boiling in one- and 
three-dimensional representation of bundle geometry. Bottoni, 
M.; Lyczkowski, R.; Ahuja, S. Argonne National Lab., IL (United 
States). [1995]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950828— 
16: National heat transfer conference, Portland, OR (United 
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States), 5-9 Aug 1995). Order Number DE95014098. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Numerical simulation of subcooled boiling in one-dimensional ge- 
ometry with the Homogeneous Equilibrium Model (HEM) may yieid 
difficulties related to the very low sonic velocity associated with the 
HEM. These difficulties do not arise with subcritical flow. Possible 
solutions of the problem include introducing a relaxation of the va- 
por production rate. Three-dimensional simulations of subcooled 
boiling in bundle geometry typical of fast reactors can be per- 
formed by using two systems of conservation equations, one for 
the HEM and the other for a Separated Phases Model (SPM), with 
a smooth transition between the two models. 


25863 (GA-A-22069) Optimization of the gas _turbine- 
modular helium reactor using statistical methods to maximize 
performance without compromising system design margins. 
Lommers, L.J.; Parme, L.L.; Shenoy, A.S. General Atomics, San 
Diego, CA (United States). Jul 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89SF17885. 
(CONF-951010—1: Intemational joint power generation conference 
and exposition, Minneapolis, MN (United States), 8-12 Oct 1995). 
Order Number DE95015373. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a statistical approach for determining the 
impact of system performance and design uncertainties on power 
plant performance. The objectives of this design approach are to 
ensure that adequate margin is provided, that excess margin is 
minimized, and that full advantage can be taken of unconsumed 
margin. It is applicable to any thermal system in which these fac- 
tors are important. The method is demonstrated using the Gas 
Turbine Modular Helium Reactor as an example. The quantitative 
approach described allows the characterization of plant perfor- 
mance and the specification of the system design requirements 
necessary to achieve the desired performance with high confi- 
dence. Performance variations due to design evolution, inservice 
degradation, and basic performance uncertainties are considered. 
The impact of all performance variabilities is combined using Monte 
Carlo analysis to predict the range of expected operation. 


25864 (JAERI-Research—-95-042) An _ investigation of 
graphite dust and plateout fission product behavior under 
pipe rupture accident condition in primary cooling system of 
high temperature gas-cooled reactor. Sawa, Kazuhiro (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jun 1995. 50p. (in Japanese). Order Number 
DE95502179. Source: OSTI; NTIS; INIS. 

In high temperature gas-cooled reactors (HTGRs), a small 
amount of fission products are released from fuel elements during 
normal operation. Then condensable fission products plateout on 
the inner surface of primary cooling system components. In acci- 
dent conditions such as rapid depressurization events, plated-out 
fission products would be re-entrained into the coolant by chemical 
and/or mechanical forces. The re-entrainment process is called 
liftoff. Since this process is very complicated phenomenon, a quan- 
titative model for analysis has not been established. Therefore, 
experiments were carried out to investigate the behavior of fission 
products and graphite dusts under the rapid depressurization con- 
dition caused by large-scale pipe rupture accident. One experiment 
was focused on fission products plated-out on metal surface or on/ 
in oxide film and another was focused on the graphite dusts be- 
havior. In this paper, applicability of turbulent burst model to 
graphite dusts and fission products liftoff models to the experimen- 
tal data was investigated. (author). 


25865 (KIYI-95-5) Factor analysis in development of pro- 
tective systems at nuclear power plants. Sakhno, V.!.; Tomchaj, 
S.P. Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut 
Yadernikh Doslyidzhen’. 1995. 10p. (In Russian). Order Number 
DE96600720. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of factor analysis as the first stage to make the protec- 
tive systems of nuclear units is proposed. The mathematical 
modelling of processes taking place in the elements of unit is the 
basis of analysis. As illustrated by the factor analysis of "Shelter 
installation it was shown that one of the main directions to rise the 
safety for such sort of units is the control of temperature evolu- 
tions. The equations for calculation of some physical processes are 
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presented, the solution of which gives the parameter enumerations 
the precursors, necessary for control of emergency situations when 
making the automatic protective systems. 6 refs., 1 figs. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


25866 (KAERI-TR-424/94) Annual report on heavy water 
reactor fuel fabrication. Jung, Sung Hoon (Korea Atomic Energy 
Research Institute, Taejon (Korea, Republic of)); Lee, Gyoo Am; 
Choi, Chang Bum. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Mar 1994. 131p. (In Korean). Order Number 
DE96600724. Source: OSTI; NTIS; INIS. 

The CANDU-type nuclear fuel localization project started in 
1981, and mass-production system completed in 1987 through the 
pilot scale demonstration of fuel manufacturing. Since the comple- 
tion of the mass-production system, about 24,000 fuel bundies 
(450 ton-U) had been delivered to Wolsung Nuclear Power Plant 
by the end of 1992, according to the fuel supply contracts with 
KEPCO. The superiority of KAERI-made nuclear fuel has been 
demonstrated by having achieved the highest utilization factor in 
the world in 1992. In 1993, as contracted, 4,824 fuel bundles well 
fabricated and delivered to Wolsung Nuclear Power Plant. The pro- 
cess improvement, quality control, safety management, safeguards 
of nuclear materials and various kinds of audits have also been 
performed in the course for fuel manufacturing. Especially in 1993, 
the difficulties of the reduction of participating work-force were 
overcome by improving the manufacturing techniques, and raising 
the efficiency of the works, which eventually lead to the reduction 
of production cost. The major improvements achieved are as fol- 
lows ; 1. Improvement of the fuel pellet productivity In spite of the 
additional powder treatment process due to the use of the UO>- 
exADU instead of UOz-exAUC, the daily production of 800 kg.UO, 
which is the 60% extension in the productivity, can be achieved by 
improving slugging process and blending process. 2. Improvement 
of fuel rod fabrication process The productivity of rod fabrication 
can be doubled by improving the pellet loading equipment. 3. 
Other production supporting activities In the year of 1993, trend 
analysis of the product qualities, physical inventory verification of 
nuclear materials, QA/QC audits, annual facility inspection and 
product shipping inspections have been performed by IAEA, 
MOST, KINS and KEPCO to ensure the quality and safety of the 
nuclear fuel and the facility. (Author) 24 figs., 39 tabs. 


25867 (KAERI-TR-468/94) CANDU fuel design analyses at 
normal operation conditions. Sim, Ki Sub (Korea Atomic Energy 
Research Institute, Taejon (Korea, Republic of)); Suk Ho Chun. Ko- 
rea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Nov 1994. 104p. (In Korean). Order Number DE96600725. Source: 
OSTI; NTIS; INIS. 

New information concerned with CANDU fuel design analysis 
technologies are described in this report. Most of them have been 
obtained through the KAERI/AECL joint CANFLEX development 
program (signed 1991 February). 


25868 (KAERI-TR-485/94) Modification of ELESTRES code 
with new database of flux depression across the pellet radius. 
Sim, Ki Sub (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Park, Kwang Suk; Byun, Taek Sang; Suk, Ho 
Chun. Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of). Jan 1995. 15p. (In Korean). Order Number 
DE96600726. Source: OSTI; NTIS; INIS. 

Modification of ELESTRES CANDU fuel performance code with 
new database of flux depression across the pellet radius is de- 
scribed, and application results of the improved ELESTRES to the 
fuel performance data are described. (Author) 4 refs., 4 figs. 


25869 (KAERI-TR-497/95) CANDU 6 fuel channel stress 
analysis using ANSYS fatigue module. Na, Bok Gyun (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Jung Gyu; Choi, Chang Yong. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Mar 1995. 68p. (in Korean). Or- 
der Number DE96600727. Source: OSTI; NTIS; INIS. 

Design reliability can be confirmed by the stress analysis, and its 
results become the basis of the structural integrity for components. 


144 ERA Vol. 20, No. 11 


The report presents the development of CANDU 6 fuel channel 
stress analysis methodology and procedure per ASME Code using 
the ANSYS fatigue module. Stress analysis was performed in ac- 
cordance with the procedure developed on the basis of ASME Code 
Section Ili NB-3200. FORTRAN programs and ANSYS macros 
used in data processing were developed to systematized the analy- 
sis. Stresses were separately analyzed for mechanical and thermal 
load respectively, and then combined in the post-processing stage 
for the various conditions. Maximum stress intensity range was 
then calculated at selected nodes by using the ANSYS fatigue 
module for the sum of mechanical and thermal stress values. As a 
results, structural integrity of CANDU 6 fuel channel was proved in 
this report and analysis reliability for CANDU reactor was shown to 
be enhanced by the establishment of analysis procedure bases 
upon ASME Code. (Author) 11 refs., 11 figs., 6 tabs. 


25870 (NUREG/CP-0141, pp. 279-291) The retention of io- 
dine in stainless steel sample lines. Evans, GJ. (Univ. of 
Toronto (Canada)); Deir, C.; Ball, JM. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

Following an accident in a multi-unit CANDU nuclear generating 
station, decontamination of air vented from containment would play 
a critical role in minimizing the release of iodine to the environ- 
ment. The concentration of gas phase iodine in containment air 
would be measured using the post accident radiation monitoring 
system, requiring that air samples be passed through a consider- 
able length of tubing to a remote location where the desired 
measurements could safely be made. A significant loss of iodine, 
due to adsorption on the sample line surfaces, could greatly distort 
the measurement. In this study, the retention of lo(g) on stainless 
steel was evaluated in bench scale experiments in order to evalu- 
ate, and if possible minimise, the extent of any such line losses. 
Experiments at the University of Toronto were performed using 6 
inch lengths of 1/4 inch stainless steel tubing. Air, containing |-131 
labelled 12(g), ranging in concentration from 10-'° to 10-® mol 
dm® and relative humidity (:RH) from 20 to 90 %, was passed 
through tubing samples maintained at temperatures ranging from 
25 to 90°C. Adsorption at low gas phase iodine concentrations dif- 
fered substantially from that at higher concentrations. The rate of 
deposition was proportional to the gas phase concentration, giving 
support to the concept of a first order deposition velocity. The sur- 
face loading increased with increasing relative humidity, particularly 
at low RH values, while the deposition rate decreased with increas- 
ing temperature. Surface water on the steel may play an important 
role in the deposition process. The chemisorbed iodine was located 
primarily in areas of corrosion. Furthermore, water used to wash 
the steel contained Fe, Mn and iodine in the form of iodide, sug- 
gesting that lp reacted to form metal iodides. The deposition of |. 
was also found to depend on the initial surface condition. 
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25871 (ANL-IFR-246) Integral Fast Reactor Program an- 
nual progress report, FY 1994. Chang, Y.I.; Walters, L.C.; Laidler, 
J.J.; Pedersen, D.R.; Wade, D.C.; Lineberry, J.J. Argonne National 
Lab., IL (United States). Dec 1994. 299p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95015008. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes highlights of the technical progress 
made in the Integral Fast Reactor (IFR) Program in FY 1994. Tech- 
nical accomplishments are presented in the following areas of the 
IFR technology development activities: metal fuel performance; py- 
roprocess development; safety experiments and analyses; core 





design development; fuel cycle demonstration; and LMR technol- 
ogy R&D. 


25872 (ANU/IFR/CP—82923) System modelling to support 
accelerated tuel transfer rate at EBR-Il. imel, G.R.; Houshyar, 
A.; Planchon, H.P.; Cutforth, D.C. Argonne National Lab., Idaho 
Falls, ID (United States). [1995]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950311—4: International conference on fuel management 
and handling, Edinburgh (United Kingdom), 20-22 Mar 1995). Or- 
der Number DE95012264. Source: OSTI; NTIS; INIS; GPO Dep. 

The Experimental Breeder Reactor-ll (EBR-IIl) ia a 62.5 MW(th) 
liquid metal reactor operated by Argonne National Laboratory for 
The United States Department of Energy. The reactor is located 
near Idaho Falls, Idaho at the Argonne-West site (ANL-W). Full 
power operation was achieved in 1964,- the reactor operated 
continuously since that time until October 1994 in a variety of con- 
figurations depending on the programmatic mission. A three year 
program was initiated in October, 1993 to replace the 330 depleted 
uranium blanket subassemblies (S/As) with stainless steel reflec- 
tors. It was intended to operate the reactor during the three year 
blanket unloading program, followed by about a half year of driver 
fuel unloading. However, in the summer of 1994, Congress dic- 
tacted that EBR-Il be shut down October 1, and complete defueling 
without operation. To assist in the planning for resources needed 
for this defueling campaign, a mathematical model of the fuel han- 
dling sequence was developed utilizing the appropriate reliability 
factors and inherent mm constraints of each stage of the process. 
The model allows predictions of transfer rates under different sce- 
narios. Additionally, it has facilitated planning of maintenance 
activities, as well as optimization of resources regarding manpower 
and modification effort. The model and its application is described 
in this paper. 


25873 (ANL/IFR/CP-—84517) A master-follower type dis- 
tributed scheme for reactor inlet temperature control. Garcia, 
H.E. (Argonne National Lab., IL (United States)); Dean, E.M.; Vilim, 
R.B. Argonne National Lab., IL (United States). [1995]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950564—4: 9. symposium on power 
plant dynamics, control and testing, Knoxville, TN (United States), 
24-26 May 1995). Order Number DE95013417. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes the implementation of a computer-based 
controller for regulating reactor inlet temperature in a pool-type 
power plant. The elements of the control system are organized in a 
master-follower hierarchical architecture that takes advantage of ex- 
isting in-plant hardware and software to minimize the need for plant 
modifications. Low level control algorithms are executed on existing 
local digital controllers (followers) with the high level algorithms ex- 
ecuted on a new plant supervisory computer (master). A distributed 
computing strategy provides integration of the existing and addi- 
tional computer platforms. The control system operates by having 
the master controller first estimate the secondary sodium flow 
needed to achieve a given reactor inlet temperature. The estimated 
flow is then used as a setpoint by the follower controller to regulate 
sodium flow using a motor-generator pump set. The control system 
has been implemented in a Hardware-in-the-Loop (FM) setup and 
qualified for operation in the Experimental Breader reactor 11 of 
Argonne National Laboratory. Some HIL results are provided. 


25874 (ANL/IFR/CP-85394) A different approach to design- 
ing visual displays and workstations. Brown-VanHoozer, S.A. 
Argonne National Lab., Idaho Falls, ID (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950601-23: Annual meeting 
of the American Nuclear Society (ANS), Philadelphia, PA (United 
States), 25-29 Jun 1995). Order Number DE95013702. Source: 
OSTI; NTIS; GPO Dep. 

The material presented in this paper is based on two studies 
involving the design of visual displays based on the user's per- 
spective model of a system. The studies involve a methodology 
known as Neuro-Linguistic Programming (NLP), and its use in ex- 
panding design choices from the user’s “model of the world,” and 
the use of virtual reality. 
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25875 (ANL/IFR/CP-85398) Determining subcriticality for 
EBR-Ill. Schaefer, R.W. Argonne National Lab., idaho Falls, ID 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950601—21: Annual meeting of the American Nuclear Society 
(ANS), Philadelphia, PA (United States), 25-29 Jun 1995). Order 
Number DE95013703. Source: OSTI; NTIS; INIS; GPO Dep. 

The Experimental Breeder Reactor || (EBR-il) shut down on 
September 30, 1994 and defueling is under way. Longstanding 
safety rules for changing subassemblies in the EBR-I| reactor grid 
include requirements on neutron count rates. A different safety 
strategy is needed for the defueling operations because the count 
rates will become too low as the Sb-Be neutron source decays and 
fuel removal reduces neutron multiplication. A key component of 
the new strategy is to establish a deeply subcritical configuration 
and then confirm the deep subcriticality. The calculational and ex- 
perimental approaches used to verify that the reactor has been 
made deeply subcritical are described in this paper. All the ap- 
proaches make use of a reference loading. Just before the final 
shutdown, the core was reloaded to have a small (~25¢) excess 
reactivity and essentially the most compact geometry possible. Crit- 
icality and other measurements were made to characterize the 
loading in the last startup, Run 170B. 


25876 (ANL/IFR/SUMM-85772) Lessons learned from ap- 
plying VIM to fast reactor critical experiments, summary. 
Schaefer, R.W.; McKnight, R.D.; Collins, P.J. Argonne National 
Lab., IL (United States). 17 May 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9505195-6-Summ.: Nuclear criticality technology and 
safety project (NCTSP) annual meeting, San Diego, CA (United 
States), 17 May 1995). Order Number DE95013400. Source: 
OSTI; NTIS; INIS; GPO Dep. 

VIM is a continuous energy Monte Carlo code first developed 
around 1970 for the analysis of plate-type, fast-neutron, zero- 
power critical assemblies. In most respects, VIM is functionally 
equivalent to the MCNP code but it has two features that make 
uniquely suited to the analysis of fast reactor critical experiments: 
(1) the place lattice geometry option, which allows efficient descrip- 
tion of and neutron tracking in the assembly geometry, and (2) a 
statistical treatment of neutron cross section data in the unresolved 
resonance range. Since its inception, VIM’s capabilities have ex- 
panded to include numerous features, such as thermal neutron 
cross sections, photon cross sections, and combinatorial and other 
geometry options, that have allowed its use in a wide range of 
neutral-particle transport problems. The earliest validation work at 
Argonne National Laboratory (ANL) focused on the validation of 
VIM itself. This work showed that, in order for VIM to be a “rigo- 
mus” tool, extreme detail in the pointwise Monte Carlo libraries was 
needed, and the required detail was added. The emphasis soon 
shifted to validating models, methods, data and codes against VIM. 
Most of this work was done in the context of analyzing critical ex- 
periments in zero power reactor (ZPR) assemblies. The purpose of 
this paper is to present some of the lessons learned from using 
VIM in ZPR analysis work. 


25877 (ANURA/CP-85791) Monte Carlo analysis of a 
loosely coupled reactor. Blomquist, R.N. Argonne National Lab.., 
IL (United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
9505195-7: Nuclear criticality technology and safety project 
(NCTSP) annual meeting, San Diego, CA (United States), 17 May 
1995). Order Number DE95013399. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. ZPPR REACTOR/reactor physics; MONTE 
CARLO METHOD; COMPUTER CALCULATIONS; REACTOR 
CORES; STATISTICAL MECHANICS 


25878 (ANL/RE/CP-85742) Wind effects on RVACS perfor- 
mance. Argonne National Lab., IL (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950601-20: Annual meeting 
of the American Nuclear Society (ANS), Philadelphia, PA (United 
States), 25-29 Jun 1995). Order Number DE95013714. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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Short communication. LMFBR TYPE REACTORS/reactor cooling 
systems; LMFBR TYPE REACTORS/auxiliary systems; REACTOR 
COOLING SYSTEMS/after-heat removal; STACKS/air flow; AUXIL- 
IARY SYSTEMS/after-heat removal; WIND; STACKS; PRESSURE 
DROP; HEAT TRANSFER; PERFORMANCE 


25879 (ORNL/TM-—12984) Dounreay PFR irradiation history 
tor the joint US/UK actinide sample exposures. Raman, S. (and 
others); Murphy, B.D.; Nestor, C.W. Jr. Oak Ridge National Lab., 
TN (United States). Jul 1995. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95016236. Source: OSTI; NTIS; INIS; GPO Dep. 

The operating history of the Dounreay Prototype Fast Reactor is 
presented to the extent that it is relevant to the irradiation of ac- 
tinide specimens that were subsequently analyzed at Oak Ridge 
National Laboratory (ORNL). Three fuel pins with actinide samples 
were irradiated from July 1982 to July 1988 and returned to ORNL 
for analysis. They contained isotopes of elements from thorium to 
curium. The times when each of these fuel pins were in the reactor 
core are described as are the operating power levels and neutron 
spectra. The appendices give daily power levels of the reactor as 
well as six-group neutron energy spectra for various times and ax- 
ial positions in the core. 
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25880 (DOE/NE/32184-T1) Effluent Containment System 
for space thermal nuclear propulsion ground test facilities. 
Fiuor Daniel, Inc., Irvine, CA (United States). Aug 1995. 125p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-94NE32184. Order Number DE95017551. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the research and development study work 
performed for the Space Reactor Power System Division of the 
U.S. Department of Energy on an innovative ECS that would be 
used during ground testing of a space nuclear thermal rocket en- 
gine. A significant portion of the ground test facilities for a space 
nuclear thermal propulsion engine are the effluent treatment and 
containment systems. The proposed ECS configuration developed 
recycles all engine coolant media and does not impact the environ- 
ment by venting radioactive material. All coolant media, hydrogen 
and water, are collected, treated for removal of radioactive particu- 
lates, and recycled for use in subsequent tests until the end of the 
facility life. Radioactive materials removed by the treatment sys- 
tems are recovered, stored for decay of short-lived isotopes, or 
packaged for disposal as waste. At the end of the useful life, the 
facility will be decontaminated and dismantled for disposal. 


25881 (LA-UR-95-2674) Possibilities tor magnetic control 
of fission plasma propulsion. Gerwin, R.A.; Poston, D.I.; Nebel, 
R.A. Los Alamos National Lab., NM (United States). [1995]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950720-11: AIAA/SAE/ASME 
joint propulsion conference and exhibit, San Diego, CA (United 
States), 10-12 Jul 1995). Order Number DE95016975. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Magnetic fusion energy research suggests the use of some mag- 
netoplasma configurations to address certain critical issues in the 
gas-core fission approach to nuclear-thermal propulsion. The gen- 
eral framework of such an investigation that was outlined in a 
previous paper is directed here at the spheromak configuration in 
greater detail. In some unoptimized examples, the authors explore 
the compatibility of gas-core fission reactor criticality conditions 
with the dynamo action needed to non-inductively sustain the 
spheromak. The Lundquist number S is identified as a figure of 
merit, and is estimated by modeling to be as large as 100 in near- 
critical uranium (*°°U) plasmas of several-meter dimensions diluted 
with lithium (’Li) when the spheromak power consumption is 
treated as a constraint; whereas S as small as 200 is observed to 
be still able to preserve MHD dynamo activity in 3D resistive MHD 
simulations. Further optimization studies are required to ascertain 
whether these two values can be made to coincide. 
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25882 (ORNL-6809) Creep properties of Nb-1Zr and Nb- 
1Zr-0.1C. Horak, J.A.; Egner, L.K. Oak Ridge National Lab., TN 
(United States). Dec 1994. 250p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95011773. Source: OSTI; NTIS; INIS; GPO Dep. 

In the early 1980s a compact, lithium cooled, fast-energy spec- 
trum nuclear reactor was selected for space applications requiring 
prolonged uninterrupted electrical power. This reactor was to be 
capable of generating up to 100 kilowatts of electricity for times up 
to seven years in space and thus was given the acronym SP-100. 
The material selected for the fuel cladding, reactor heat transport 
systems and structural components was Nb-1 wt % Zr (Nb-1Zr). In 
addition to commercial Nb-1Zr, modified alloys containing 100-200 
wt ppM each of carbon and nitrogen and 900 + 150 wt ppM car- 
bon were aiso included, Type B Nb-1Zr and PWC-11, respectively. 
The SP-100 reactor was designed to operate at temperatures of 
1290-1425 K. At these temperatures the principal mode of defor- 
mation for Nb-1Zr is creep, and creep strain of the fuel cladding 
limits the useful reactor lifetime. To develop a creep data base for 
design, safety and reliability analyses, uniaxial creep testing of Nb- 
1Zr, Type B Nb-1Zr and PWC-11 was conducted from 1250-1450 
K at stresses from 5.0 MPa to 41.4 MPa. Methodology and test re- 
sults are presented. 


25883 (SAND-95-1510C) A bimodal spacecraft bus based 
on a cermet fueled heat pipe reactor. Polansky, G.F. (Sandia 
National Labs., Albuquerque, NM (United States)); Rochow, R.F.; 
Gunther, N.G.; Bixler, C.H. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(AIAA-95-2773; CONF-950720-8: AIAA/SAE/ASME joint propul- 
sion conference and exhibit, San Diego, CA (United States), 10-12 
Jul 1995). Order Number DE95015086. Source: OSTI; NTIS; GPO 
Dep. 

Bimodal space reactor systems provide both thermal propulsion 
for the spacecraft orbital transfer and electrical power to the space- 
craft bus once it is on station. These systems have the potential to 
increase both the available payload in high energy orbits and the 
available power to that payload. These increased mass and power 
capabilities can be used to either reduce mission cost by permitting 
the use of smaller launch vehicles or to provide increased mission 
performance from the current launch vehicle. A major barrier to the 
deployment of these bimodal systems has been the cost associ- 
ated with their development. This paper describes a bimodal 
spacecraft bus with performance potential to permit more than 70% 
of the instrumented payload of the Titan IV/Centaur to be launched 
from the Atlas liAS. The development cost is minimized by basing 
the design on existing component technologies. 


25884 (UCRL-ID—121380) Rover Test Site. Sewell, D.C. 
Lawrence Livermore National Lab., CA (United States). 9 Jan 
1956. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95016957. 
Source: OSTI; NTIS; GPO Dep. 

This report, dated January 9, 1956, provides a discussion of fa- 
cilities needed for the ROVER project. 


25885 (UCRL-ID—121383) Outline of UCRL-Livermore 
Rover Program. York, H.F. Lawrence Livermore National Lab., CA 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016960. Source: OSTI; NTIS; GPO Dep. 

This report describes the development plan, and problems which 
would be addressed, for the nuclear rocket engine design/UCRL- 
Livermore ROVER. 
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25886 (BNL-NUREG-61921) Application of risk-based 
methods to optimize inspection planning for regulatory activi 
ties at nuclear power plants. Wong, S.M. (and others); Higgins, 
J.C.; Martinez-Guridi, G. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 





Brookhaven National Lab., Upton, NY (United States). 1995. 4p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950914— 
3: American Nuclear Society international topical conference on 
the safety of operating reactors, Seattle, WA (United States), 17-23 
Sep 1995). Order Number DE95014944. Source: OSTI; NTIS; 
GPO Dep. 

As part of regulatory oversight requirements, the U.S. Nuclear 
Regulatory Commission (USNRC) staff conducts inspection activi- 
ties to assess operational safety performance in nuclear power 
plants. Currently, guidance in these inspections is provided by pro- 
cedures in the NRC Inspection Manual and issuance of Temporary 
Instructions defining the objectives and scope of the inspection ef- 
fort. In several studies sponsored by the USNRC over the last few 
years, Brookhaven National Laboratory (BNL) has developed and 
applied methodologies for providing risk-based inspection guidance 
for the safety assessments of nuclear power plant systems. One 
recent methodology integrates insights from existing Probabilistic 
Risk Assessment (PRA) studies and Individual Plant Evaluations 
(TPE) with information from operating experience reviews for con- 
sideration in inspection planning for either multi-disciplinary team 
inspections or individual inspections. In recent studies at BNL, a 
risk-based methodology was developed to optimize inspection 
planning for regulatory activities at nuclear power plants. This 
methodology integrates risk-based insights from the plant configu- 
ration risk profile and risk information found in existing PRA/IPE 
studies. 


25887 (NUREG-0040-Vol.19-No.2) Licensee contractor and 


vendor inspection status report. Volume 19, No. 2: Quarterly 
report, April-June 1995. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Directorate for Inspection and Support 
Programs. Aug 1995. 179p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: 
NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 


OSTI; 


NRC’s Special inspection Branch, Vendor Inspection Section, that 
have been distributed to the inspected organizations during the pe- 
riod from April 1995 through June 1995. 


25888 (NUREG—0304-Vol.20-No.1) Regulatory and technical 
reports (abstract index journal). Volume 20, No. 1: First quar- 
terly January-March 1995. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Freedom of Information 
and Publications Services. Jul 1995. 40p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


25889 (NUREG—0325-Rev.18) U.S. Nuclear Regulatory 
Commission organization charts and functional statements. 
Revision 18. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Personnel. 23 Jul 1995. 59p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This document (NUREG-0325) is the current US NRC organiza- 
tion chart, listing all NRC offices and regions and their components 
down through the branch level as of July 23, 1995. Functional 
statements of each position are given, as is the name of the indi- 
vidual holding the position. 


25890 (NUREG—0750-Vol.41-No.5) Nuclear Regulatory Com- 
mission issuances, May 1995. Volume 41, No. 5. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. 1995. 66p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; GPO; INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (AU), the 
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Directors’ Decisions (DD), and the Decisions on Petitions for Rule- 
making (DPRM). 


25891 (NUREG—0750-Vol.42-No.1) Nuclear Regulatory Com- 
mission Issuances. Volume 42, No. 1, Pages 1-45. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Jul 1995. 45p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic safety and Licensing 
Boards (LBP), the Administrative Law Judges (ALJ), the Directors’ 
Decisions (DD), and the Decisions on Petitions for Rulemaking 
(DPR). 


25892 (NUREG—0940-Vol.14-No.2-Pt.2) Enforcement ac- 
tions: Significant actions resolved reactor licensees. Volume 
14, No. 2, Part 2, Quarterly progress report, April-June 1995. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Enforcement. Aug 1995. 128p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; INIS; NTIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (Aprit-June 1995) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to reactor licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


25893 (NUREG—0940-Vol.14-No.2-Pt.3) Enforcement ac- 
tions: Significant actions resolved material licensees. 
Quarterly progress report, April 1995—June 1995. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Enforcement. Aug 1995. 250p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (April-June 1995) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to material licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


25894 (NUREG—1363-Vol.6) Atomic Safety and Licensing 
Board Panel Biennial Report, Fiscal Years 1993-1994. Volume 
6. Nuclear Regulatory Commission, Washington, DC (United 
States). Aug 1995. 45p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Source: OSTI; NTIS; INIS. 

In Fiscal Year 1993, the Atomic Safety and Licensing Board 
Panel (“the Panel”) handied 30 proceedings. In Fiscal Year 1994, 
the Panel handled 36 proceedings. The cases addressed issues in 
the construction, operation, and maintenance of commercial nu- 
clear power reactors and other activities requiring a license form 
the Nuclear Regulatory Commission. This report sets out the 
Panel's caseload during the year and summarizes, highlight, and 
analyzes how the wide- ranging issues raised in those proceedings 
were addressed by the Panel’s judges and licensing boards. 


25895 (NUREG/CP-0140-Vol.1, pp. 217-225) Current and fu- 
ture applications of PRA in regulatory activities. Speis, T.P. 
(Nuclear Regulatory Commission, Washington, DC (United 
States)); Murphy, J.A.; Cunningham, M.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water safety informa- 
tion meeting: Proceedings: Volume 1: Plenary session; Advanced 
instrumentation and control hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 
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Probabilistic Risk Assessments (PRAs) have proven valuable in 
providing the regulators, the nuclear plant operators, and the reac- 
tor designers insights into plant safety, reliability, design and 
operation. Both the NRC Commissioners and the staff have grown 
to appreciate the valuable contributions PRAs can have in the reg- 
ulatory arena, though | will admit the existence of some tendencies 
for strict adherence to the deterministic approach within the agency 
and the public at large. Any call for change, particularly one involv- 
ing a major adjustment in approach to the regulation of nuclear 
power, will meet with a certain degree of resistance and retrench- 
ment. Change can appear threatening and can cause some to 
question whether the safety mission is being fulfilled. This skepti- 
cism is completely appropriate and is, in fact, essential to a proper 
transition towards risk and performance-based approaches. Our 
task in the Office of Nuclear Regulatory Research is to increase 
the PRA knowledge base within the agency and develop appropri- 
ate guidance and methods needed to support the transitioning 
process. 


25896 (NUREG/CP-0141, pp. 98-101) Integrating industry 
nuclear codes and standards into United States Department of 
Energy facilities. Jacox, J. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738—-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

Recently the United States Department of Energy (DOE) has 
mandated facilities under their jurisdiction use various industry 
Codes and Standards developed for civilian power reactors that 
operate under U.S. Nuclear Regulatory Commission License. While 
this is a major step forward in putting all our nuclear facilities under 
common technical standards there are always problems associated 
with implementing such advances. This paper will discuss some of 
the advantages and problems experienced to date. These include 
the universal challenge of educating new users of any technical 
documents, repeating errors made by the NRC licensed facilities 


over the years and some unique problems specific to DOE facili- 
ties. 


25897 
sessment for resolution of generic safety issue 143 - 
availability of HVAC and chilled water systems. Daling, P.M. 
(Pacific Northwest Laboratory, Richland, WA (United States)); Mar- 
ler, J.E.; Vo, T.V. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The Pacific Northwest Laboratory (PNL), under contract to the 
U.S. Nuclear Regulatory Commission (NRC), has conducted an as- 
sessment of the values (benefits) and impacts (costs) associated 
with potential resolutions to Generic Issue 143, “Availability of 
Heating, Ventilation, and Air Conditioning (HVAC) and Chilled 
Water Systems.” This assessment was conducted to identify vul- 
nerabilities related to failure of HVAC, chilled water and room 
cooling systems and develop estimates of the core damage 
frequencies and public risks associated with failures of these sys- 
tems. This information was used to develop proposed resolution 
strategies to this generic issue and perform a value/impact assess- 
ment to determine their cost-effectiveness. Probabilistic risk 
assessments (PRAs) for four representative plants from the basis 
for the core damage frequency and public risk calculations. 
Internally-initiated core damage sequences as well as external 


(NUREG/CP-0141, pp. 380-390) Value-impact as- 
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events were considered. Three proposed resolution strategies were 
developed for this safety issue and it was determined that all three 
were not cost-effective. Additional evaluations were performed to 
develop “generic” insights on potential design-related vulnerabilities 
and potential high-frequency accident sequences that involve fail- 
ures of HVAC/room cooling functions. 


25898 (NUREG/CP-0141, pp. 658-668) Cean air and clear 
responsibility. Rogers, K.C. (Nuclear Regulatory Commission, 
Buffalo, NY (United States)). USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

This paper is the text of the address given by Commissioner 
Kenneth C. rogers, USNRC, at the 23rd DOE/NRC Nuclear Air 
Cleaning Conference. Mr. Rogers reviews the regulatory approach 
to the subject, discussing the requirements of 10CFR20 and 
ALARA principles. A discussion of the talk follows the text. 


25899 (NUREG/CR-5758-Vol.5) Fitness for duty in the 
nuclear power industry: Annual summary of program perfor- 
mance reports CY 1994. Volume 5. Westra, C. (Battelle Seattle 
Research Center, WA (United States)); Durbin, N.; Field, |. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Reactor Program Management; Battelle Seattle Research Center, 
WA (United States); Pacific Northwest Lab., Richland, WA (United 
States). Aug 1995. 79p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (PNL—10638-Vol.5). 
Source: OSTI; NTIS; INIS; GPO. 

This report summarizes the data from the semiannual reports on 
fitness-for-duty programs submitted to the NRC by utilities for two 
reporting periods: January 1 through June 30, 1994, and July | 
through December 31, 1994. During 1994, licensees reported that 
they had conducted 163,241 tests for the presence of illegal drugs 
and alcohol. Of these tests, 1,372 (.84%) were confirmed positive. 
Positive test results varied by category of test and category of 
worker. The majority of positive test results (977) were obtained 
through pre-access testing. Of tests conducted on workers having 
access to the protected area, there were 223 positive tests from 
random testing and 122 positive tests from for-cause testing. 
Follow-up testing of workers who had previously tested positive re- 
sulted in 50 positive tests. For-cause testing resulted in the highest 
percentage of positive tests; about 16 percent of for-cause tests 
were positive. This compares with a positive test rate of 1.22 per- 
cent of pre-access tests and .28 percent of random tests. The 
positive test rate for badged workers (including only random, for- 
cause, and follow-up test results) was .48 percent. Positive test 
rates also varied by category of worker. When all types of tests are 
combined (pre-access, random, for-cause, and follow-up testing), 
short-term contractor personnel had the highest positive test rate at 
1.22 percent. Licensee employees and long-term contractors had 
lower combined positive test rates (.33% and .49%, respectively). 
Of the substances tested, marijuana was responsible for the high- 
est percentage of positive test results (52.07%), followed by 
cocaine (24.25%) and alcohol (17.45%). 


2108 Economics 
Refer also to citation(s) 25270, 25585, 26035 


25900 (INIS-mf-14555, pp. 453) Economic Hazardous 
Gases Management for SOX Removal from Flue Gases. Isaack, 
S.L. (Atomic Energy Authority, Alexandria (Egypt)); Mohi, M.A.; 
Mohamed, S.T. Atomic Energy Establishment, Cairo (Egypt). Apr 
1995. 331p. (CONF-9504187-: 2. Alexandria international confer- 
ence on heat exchangers, boilers and pressure vessels, Alexandria 
(Egypt), 22-23 Apr 1995). In Abstracts of the 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 





vessels. Vol. 2: Operation, environment and industrial applications. 
Order Number DE95634759. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Hazardous gases emerging from industries accumulate as pollu- 
tants in air and falls as acid rains resulting also in water and soil 
pollution. To minimize environmental pollution, the present process 
is suggested in order to desulfurize flue gases resulting from burn- 
ing fuel oil in a 100/MWh steam power plant. The process makes 
use of the cheap Ca C O, powder as the alkaline material to seq- 
uistre the sulphur oxide gases. The resulting sulphur compounds, 
namely calcium sulphate and gypsum have a great market demand 
as reducing and sulphiting agents in paper industry and as an im- 
portant building material. About 44000 ton of gypsum could be 
produced yearly when treating flue gases resulting from a 100 MWh 
unit burning fuel oil. Feasibility study shows that a great return on 
investment could be achieved when applying the process. 1 fig. 


25901 (KAERI-TR-427/94) Development of the computer 
model by using LINGO for Electric System Expansion Plan- 
ning. Lee, Man Ki (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of)); Kim, Seung Su. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). May 1994. 42p. (in 
Korean). Order Number DE96600786. Source: OSTI; NTIS; INIS. 

The main purpose of this study is to develop the electric system 
expansion planning model based on linear programming method 
and to describe how to use the model. The algorithm of linear pro- 
gramming is provided by LINGO. The decision variables are 
electric generation capacity per period and electricity generated by 
fuel types per year. Integer program is implemented in the model 
in order to consider indivisibility of electric capacities. The model 
also allows the constraint of CO2 to be considered in the planning. 
(Author) 4 refs... 


25902 (KAERI-TR—-477/94) A calculation program for elec- 
tricity generation costs using LOTUS. Kim, Sung Ki (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Lee, Man Ki. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Dec 1994. 36p. (In Korean). Order Number 
DE96600784. Source: OSTI; NTIS; INIS. 

This program is designed in order to calculate electricity genera- 
tion cost by different energy sources, and menu type is adopted for 
user convenience. This program also graphically shows the share 
of capital investment cost, O and M cost, and fuel cost. Sensitivity 
analysis about discount rate can also be carried out by this pro- 
gram, taking into consideration the important role of the discount 
rate in the generation costs calculation. (Author) 7 refs., 1 fig., 3 
tabs. 
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25903 (DOE/OR/00033-T644) Nuclear engineering enroil- 
ments decreased 9 percent overall in 1994; undergraduate 
degrees increased, while master’s and doctoral degrees de- 
creased. No. 30. Oak Ridge Inst. for Science and Education, TN 
(United States). May 1995. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-760R00033. Order 
Number DE95015633. Source: OSTI; NTIS; INIS; GPO Dep. 

The survey of "Nuclear Engineering Enroliments and Degrees, 
1994” was sent to 51 institutions offering a major in nuclear engi- 
neering. Results of the survey are given. 


25904 (DOE/OR/00033-T647) Nuclear engineering enroll- 
ments and degrees, 1994: Appendixes. Oak Ridge Inst. for 
Science and Education, TN (United States). May 1995. 53p. Spon- 
sored by USDOE, Washington, DC (United States);Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO5-760R00033. US Nuclear Regulatory Commission. 
Order Number DE95015630. Source: OSTI; NTIS; INIS; GPO Dep. 

This survey is designed to include those programs sponsored by 
the Department of Energy. The survey is designed to include those 
programs offering a major in nuclear engineering or course work 
equivalent to a major in other engineering disciplines that prepare 
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the graduates to perform as nuclear engineers. This survey pro- 
vides data on nuclear engineering enrollments and degrees for use 
in labor market analyses, information on education programs for 
students, and information on new graduates to employers, govern- 
ment agencies, academia and professional societies. 


2201 Theory and Calculation 
Refer also to citation(s) 25809, 25876, 25877, 26062, 26852, 26876 


25905 (ANL/RA/CP-84335) Perturbation theory based on 
the Variational Nodal Transport method in X-Y-Z geometry. 
Laurin-Kovitz, K.F. (Northwestern Univ., Evanston, IL (United 
States). Dept. of Mechanical Engineering); Lewis, E.E. Argonne 
National Lab., IL (United States). [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950420-28: International conference on 
mathematics and computations, reactor physics, and environmental 
analyses, Portland, OR (United States), 30 Apr - 4 may 1995). Or- 
der Number DE95013680. Source: OSTI; NTIS; GPO Dep. 

A perturbation method based on the Variational Nodal Method 
(VNM) of solving the neutron transport equation is developed for 
three-dimensional Cartesian geometry. The method utilizes the so- 
lution of the corresponding adjoint transport equation to calculate 
changes in the critical eigenvalue due to changes in cross sec- 
tions. Both first order and exact perturbation theory expressions 
are derived. The adjoint solution algorithm has been formulated 
and incorporated into the VNM option of the Argonne National Lab- 
oratory DEF3D production code. The perturbation method is 
currently implemented as a post-processor to the VNM option of 
the DIF3D code. To demonstrate the efficacy of the method, exam- 
ple perturbations are applied to the Takeda Benchmark Model 1. In 
the first perturbation example, the thermal capture cross section is 
increased within the core region. For the second perturbation ex- 
ample, the increase in the thermal capture cross section is applied 
in the control rod region. The resulting changes in the critical 
eigenvalue are obtained by direct calculation in the VNM and com- 
pared to the change approximated by the first order and exact 
theory expressions from the perturbation method. Exact perturba- 
tion theory results are inexcellent agreement with the actual 
eigenvalue differences calculated in the VNM. First order theory 
holds well for sufficiently small perturbations. 


25906 (ANL/RA/CP-84338) Progress and applications of 
the variational nodal method. Carrico, C.B. (Argonne National 
Lab., IL (United States)); Palmiotti, G.; Lewis, E.E. Argonne Na- 
tional Lab., IL (United States). [1995]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950420—29: International conference on mathematics and 
computations, reactor physics, and environmental analyses, Port- 
land, OR (United States), 30 Apr - 4 may 1995). Order Number 
DE95013681. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes current progress and developments with 
the variational nodal method(VNM) and its implementaion within 
the DIF3D code suite. After a brief development of the mathemati- 
cal basis for the VNM, results from two three-dimensional 
benchmarks are presented for a variety of computers. Then current 
applications of the VNM are discussed including diffusion theory 
calculations, burnup calculations, highly heterogeneous cores, 
higher-order spherical harmonics approximations, perturbation the- 
ory and heterogeneous nodes. 


25907 (BNL-52473) Assessment of the IVA3 code for mul- 
tifield flow simulation. Formal report. Stewart, H.B. Brookhaven 
National Lab., Upton, NY (United States). Jul 1995. 69p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (FZKA-5591). Order Number DE95016260. 
Source: OSTI; NTIS; GPO Dep. 

This report presents an assessment of the IVA3 computer code 
for multifield flow simulation, as applied to the premixing phase of 
a hypothetical steam explosion in a water-cooled power reactor. 
The first section of this report reviews the derivation of the basic 
partial differential equations of multifield modeling, with reference to 
standard practices in the multiphase flow literature. Basic underly- 
ing assumptions and approximations are highlighted, and 
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comparison is made between IVA3 and other codes in current use. 
Although Kolev's derivation of these equations is outside the main- 
stream of the multiphase literature, the basic partial differential 
equations are in fact nearly equivalent to those in other codes. In 
the second section, the assumptions and approximations required 
to pass from generic differential equations to a specific working 
form are detailed. Some modest improvements to the IVA3 model 
are suggested. In Section 3, the finite difference approximations to 
the differential equations are described. The discretization strategy 
is discussed with reference to numerical stability, accuracy, and 
the role of various physical phenomena - material convection, 
sonic propagation, viscous stress, and interfacial exchanges - in 
the choice of discrete approximations. There is also cause for con- 
cern about the approximations of time evolution in some heat 
transfer terms, which might be adversely affecting numerical accu- 
racy. The fourth section documents the numerical solution method 
used in IVA3. An explanation for erratic behavior sometimes ob- 
served in the first outer iteration is suggested, along with possible 
remedies. Finally, six recommendations for future assessment and 
improvement of the IVA3 model and code are made. 


25908 (KAERI-TR-461/94) Development of core thermal 
hydraulic analysis methodology using multichannel code sys- 
tem. Son, Dong Sung (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of)); Hwang, Dae Hyun; Yoo, Yun Jong; 
Kim, Yung Jin; Park, Jong Ryool. Korea Atomic Energy Research 
inst., Daeduk (Korea, Republic of). Sep 1994. 155p. (in Korean). 
Order Number DE96600642. Source: OSTI; NTIS; INIS. 

A multi-channel core analysis model using a subchannel code 
TORC is developed to improve the thermal margin, and is as- 
sessed and compared with the existing single-channel analysis 
model. To apply the TORC code to the w-type reactor core, a hot 
subchannel DNBR analysis model is developed using the lumping 
technology. In addition, the sensitivity of TORC to various models 
and input parameters are carried out to appreciate the code char- 
acteristics. The developed core analysis model is applied to the 
evaluation of the thermal margin for 17 x 17 KOFA loaded core. 
For this calculation, the KRB1 CHF correlation is developed on the 
basis of w and Siemens bundle CHF data, and the DNB design 
limit is established using the STDP method. From the result of the 
steady-state and transient analysis of the 17 x 17 KOFA loaded 
core, it is found that the extra 10% DNBR margin can be obtained 
compared with the existing single-channel analysis methodology. 
(Author) 65 figs., 12 tabs. 


25909 (KAERI-TR-467/94) Evaluation of a cavity flooding 
strategy for the prevention of reactor vessel failure in a severe 
accident. Park, Rae Joon (Korea Atomic Energy Research Insti- 
tute, TaeJon (Korea, Republic of)); Je, Moo Sung; Park, Chang 
Kyoo. Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of). Oct 1994. 88p. (in Korean). Order Number DE96600643. 
Source: OSTI; NTIS; INIS. 

As a part of the evaluation of accident management strategies 
for severe accident prevention or mitigation in a station blackout 
scenario for YGN 3 and 4, an external vessel cooling strategy for 
the prevention of reactor vessel failure has been estimated using 
the MAAP4 computer code. The sensitivity studies have been per- 
formed such as actuating timings and the number of spray pumps 
used. To explore external vessel cooling strategies, containment 
spray pumps were actuated by varying time spanning core uncov- 
ery, core melting and relocation of molten core material. It was 
shown that flooding of the reactor cavity using the containment 
spray system may prevent reactor vessel failure but may not pre- 
vent the failure of the relocation of molten core material during the 
station blackout sequence of YGN 3 and 4. Reactor vessel failure 
can be prevented by external vessel cooling using condensed wa- 
ter from the operation of two containment spray pumps at the time 
of core melting and using water from the operation of one contain- 
ment spray pumps at the time of core melting and using water 
from the operation of one containment spray pump at the time of 
core uncovery. (Author) 46 refs., 26 figs., 5 tabs. 


25910 (KFTI-94-8) Ways of safe and ecologically clean nu- 
clear power creation in Ukraine. Khizhnyak, N.A. Natsional'nyi 
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Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1994. 22p. (In Russian). Order Number 
DE96600644. Source: OSTI; NTIS (US Sales Only); INIS. 

In spite of a series of catastrophes including those of global 
character, the power of nuclear fission is considered as a sole 
source of energy which provides the long-term industrial develop- 
ment of mankind. The development of nuclear power results in 
earth contamination with radioactive wastes. However, another way 
of nuclear power development is possible which excludes the reac- 
tor runaway and accumulation of toxic and radioactive elements. 
This way permits transmutation of long-lived wastes. Such a safe 
and ecologically clean nuclear power is based on obtaining a new 
kind of fission materials -uranium 233. A concept of electrical nu- 
clear breeding and state of this work development in Kharkov 
Physico-Technical Institute is considered. 24 refs., 1 tab., 3 figs. 


25911 (LA-SUB-95-97) Uranium systems to enhance 
benchmarks for use in the verification of criticality safety com- 
puter models. Final report, February 16, 1990-December 31, 
1994. Busch, R.D. (New Mexico Univ., Albuquerque, NM (United 
States). Dept. of Chemical and Nuclear Engineering). Los Alamos 
National Lab., NM (United States); New Mexico Univ., Albu- 
querque, NM (United States). Dept. of Chemical and Nuclear 
Engineering. 24 Feb 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Contract No. 
9-XU0-D1200. Order Number DE95016512. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Dr. Robert Busch of the Department of Chemical and Nuclear 
Engineering was the principal investigator on this project with tech- 
nical direction provided by the staff in the Nuclear Criticality Safety 
Group at Los Alamos. During the period of the contract, he had a 
number of graduate and undergraduate students working on sub- 
tasks. The objective of this work was to develop information on 
uranium systems to enhance benchmarks for use in the verification 
of criticality safety computer models. During the first year of this 
project, most of the work was focused on setting up the SUN 
SPARC-1 Workstation and acquiring the literature which described 
the critical experiments. By august 1990, the Workstation was op- 
erational with the current version of TWODANT loaded on the 
system. MCNP, version 4 tape was made available from Los 
Alamos late in 1990. Various documents were acquired which 
provide the initial descriptions of the critical experiments under con- 
sideration as benchmarks. The next four years were spent working 
on various benchmark projects. A number of publications and pre- 
sentations were made on this material. These are briefly discussed 
in this report. 


25912 (LA-UR-95-1856) MCNP calculations for criticality- 
safety benchmarks with ENDF/B-V and ENDF/B-VI libraries. 
Iverson, J.L.; Mosteller, R.D. Los Alamos National Lab., NM 
(United States). [1995]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9509100—-25: 5. international conference on nuclear criticality 
safety, Albuquerque, NM (United States), 17-22 Sep 1995). Order 
Number DE95015255. Source: OSTI; NTIS; INIS; GPO Dep. 

The MCNP Monte Carlo code, in conjunction with its continuous- 
energy ENDF/B-V and ENDF/B-VI cross-section libraries, has been 
benchmarked against results from 27 different critical experiments. 
The predicted values of kay are in excellent agreement with the 
benchmarks, except for the ENDF/B-V results for solutions of plu- 
tonium nitrate and, to a lesser degree, for the ENDF/B-V and 
ENDF/B-VI results for a bare sphere of 295U. 


25913 (LA-UR-95-1932) TRANSX/DANT benchmark studies 
using a ENDF/B-V based MATXS library. Johns, R.C.; Mosteller, 
R.D.; Perry, R.T. Los Alamos National Lab., NM (United States). 
[1995]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9509100-24: 5. 
international conference on nuclear criticality safety, Albuquerque, 
NM (United States), 17-22 Sep 1995). Order Number DE95015273. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A series of 20 benchmark critical experiments were studied using 
the DANT code with cross section libraries prepared by TRANSX 
from ENDF/B-V based MATXS libraries. The benchmarks were 
selected to cover both fast and thermal systems utilizing either ura- 
nium or plutonium as the primary fissile isotope. An effort was 





made to cover the range of isotopes prevalent in nuclear systems, 
though no heterogeneous thermal plutonium cases were included. 
The results indicate that the code package and library give satis- 
factory results for the majority of cases, though the results are 
somewhat poorer for thermal plutonium cases. 


25914 (LA-UR-95-2015) MCNP perturbation technique for 
criticality analysis. McKinney, G.W.; Iverson, J.L. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509100—22: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95015296. Source: OSTI; NTIS; INIS; GPO Dep. 

The differential operator perturbation technique has been incor- 
porated into the Monte Carlo N-Particle transport code MCNP and 
will become a standard feature of future releases. This feature 
includes first and/or second order terms of the Taylor Series ex- 
pansion for response perturbations related to cross-section data 
(i.e., density, composition, etc.). Criticality analyses can benefit 
from this technique in that predicted changes in the track-length 
tally estimator of Kg may be obtained for multiple perturbations in 
a single run. A key advantage of this method is that a precise esti- 
mate of a small change in response (i.e., < 1%) is easily obtained. 
This technique can also offer acceptable accuracy, to within a few 
percent, for up to 20-30% changes in a response. 


25915 (LA-UR-95-2028) Coupling parameters for partially 
reflected reactors. Busch, R.D. (Univ. of New Mexico, Albu- 
querque, NM (United States). Dept. of Chemical and Nuclear 
Engineering); Spriggs, G.D. Los Alamos National Lab., NM (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951135— 
15: International mechanical engineering congress and exhibition - 
winter annual meeting of the American Society of Mechanical Engi- 
neers, San Francisco, CA (United States), 12-17 Nov 1995). Order 
Number DE95015291. Source: OSTI; NTIS; INIS; GPO Dep. 

For situations in which the standard point kinetic model does not 
adequately characterize the kinetic behavior of a reflected system, 
the Avery-Cohn differential equations can be used. However, these 
equations require that one determine the coupling parameters 
between the core and the reflector, fx, and fr-. The coupling param- 
eter, for, represents the probability that a neutron in the core will 
leak into the reflector, and the coupling parameter, fr, represents 
the probability that a neutron in the reflector will scatter back into 
the core. As discussed in Reference 3, these two coupling parame- 
ters can be calculated from the multiplication factor of the bare 
core, Kc, the effective multiplication factor of the integral system, 
key, and the fraction of system neutrons absorbed in the core re- 
gion, Pca. The methodology presented in Ref. 3 was described for 
a fully reflected system, but it is also applicable to some types of 
partially reflected systems. In particular, it is applicable to those 
systems where neutrons leaving any core surface not contiguous 
to the reflector have a zero probability of entering the reflector. In 
other words, these surfaces have a view factor of 0 to all reflector 
surfaces in the system. However, if the view factor between an un- 
reflected core surface and a reflector surface is not zero, then the 
aforementioned methodology has to be modified. To calculate fc,, 
one must include an estimate of the single-pass probability that a 
neutron escapes from the core to infinity, f,;. This is accomplished 
by including a view factor(s) in the calculations that accounts for 
the fraction of neutrons that are not traveling on a line intersecting 
some portion of the reflector. This paper illustrates this modification 
by assuming the partially reflected system shown in Fig. 1c. 


25916 (LA-UR-95-2058) Visualization and analyses of 
MCNP criticality calculation results. Urbatsch, T.J.; Forster, R.A.; 
Booth, T.E.; Van Riper, K.A.; Waters, L.S. Los Alamos National 
Lab., NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509100—21: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95015283. Source: OST; NTIS; INIS; GPO Dep. 

Careful assessment of the results of a calculation by the code it- 
self can detect mistakes in the problem setup and execution. 
MCNP has over four hundred error messages that inform the user 
of FATAL or WARNING errors that have been discovered during 
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processing of just the input file. MCNP4A performs a self assess- 
ment of the calculated results to aid the user in determining the 
quality of the Monte Carlo results. MCNP4A contains new built-in 
sensitivity analyses of the Monte Carlo calculation that provide the 
user with simple WARNING messages for both criticality and fixed 
source calculations. The goal of the new analyses described in this 
paper is to provide the MCNP criticality practitioner with enough in- 
formation in the output to assess the validity of the k, calculation 
and any associated tallies. The results of these checks are pre- 
sented in the ke results summary, several keg tables and graphs, 
and tally tables and graphs. Plots of k,, at the workstation are also 
available as the problem is running or in a postprocessing mode to 
assess problem performance and results. Plots of the fission 
source by cycle supply valuable visual information, although they 
are not yet available in the production version of MCNP. 


25917 (NUREG/CR-6150-Vol.1) SCDAP/RELAPS/MOD 3.1 
code manual: Interface theory. Volume 1. Coryell, E.W. (ed.) 
(Idaho National Engineering Lab., Idaho Falls, ID (United States)); 
Allison, C.M.; Berna, G.A. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Systems Technology; Idaho 
National Engineering Lab., Idaho Falls, ID (United States). Jun 
1995. 62p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG-—2720-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

The SCDAP/RELAPS5 code has been developed for best esti- 
mate transient simulation of light water reactor coolant systems 
during a severe accident. The code models the coupled behavior 
of the reactor coolant system, core, fission product released during 
a severe accident transient as well as large and small break loss 
of coolant accidents, operational transients such as anticipated 
transient without SCRAM, loss of off-site power, loss of feedwater, 
and loss of flow. A generic modeling approach is used that permits 
as much of a particular system to be modeled as necessary. Con- 
trol system and secondary system components are included to 
permit modeling of plant controls, turbines, condensers, and sec- 
ondary feedwater conditioning systems. This volume describes the 
organization and manner of the interface between severe accident 
models which are resident in the SCDAP portion of the code and 
hydrodynamic models which are resident in the RELAPS5 portion of 
the code. A description of the organization and structure of SC- 
DAP/RELAPS5 is presented. Additional information is provided 
regarding the manner in which models in one portion of the code 
impact other parts of the code, and models which are dependent 
on and derive information from other subcodes. 


25918 (NUREG/CR-6325) An implicit steady-state initializa- 
tion package for the RELAPS computer code. Paulsen, M.P.; 
Peterson, C.E.; Odar, F. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Computer Simulation and Analysis, Inc., Idaho Falls, ID (United 
States). Aug 1995. 140p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

A direct steady-state initialization (DSSI) method has been devel- 
oped and implemented in the RELAP5 hydrodynamic analysis 
program. It provides a means for users to specify a small set of ini- 
tial conditions which are then propagated through the remainder of 
the system. The DSSI scheme utilizes the steady-state form of the 
RELAPS5 balance equations for nonequilibrium two-phase flow. It 
also employs the RELAPS component models and constitutive 
model packages for wall-to-phase and interphase momentum and 
heat exchange. A fully implicit solution of the linearized hydrody- 
namic equations is implemented. An implicit coupling scheme is 
used to augment the standard steady-state heat conduction solu- 
tion for steam generator use. It solves the primary-side tube region 
energy equations, heat conduction equations, wall heat flux bound- 
ary conditions, and overall energy balance equation as a coupled 
system of equations and improves convergence. The DSSI method 
for initializing RELAPS problems to steady-state conditions has 
been compared with the transient solution scheme using a suite of 
test problems including; adiabatic single-phase liquid and vapor 
flow through channels with and without healing and area changes; 
a heated two-phase test bundle representative of BWR core condi- 
tions; and a single-loop PWR model. 
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Refer also to citation(s) 25336, 25815, 25870, 25886, 25897, 
25898, 26004, 26012, 26013, 26014, 26016, 26018, 26020, 26024, 
26026, 26055, 26057, 26061, 26069, 26083, 26569, 26881, 26882, 
26934, 26944, 26973, 27298, 27368, 27393, 27394, 27442 


25919 (ANL/IFR/SUMM-85431) Geometric criteria for a 
one-shot gamma densitometer in multiphase flow. Eberle, C.S. 
Argonne National Lab., Idaho Falls, 1D (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950601-18: Annual meeting 
of the American Nuclear Society (ANS), Philadelphia, PA (United 
States), 25-29 Jun 1995). Order Number DE95013718. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In order to be able to provide fast and accurate void fraction 
data acquisition during the investigation of post dryout two phase 
down flow, it was determined that a gamma densitometer was 
needed in order to meet sensitivity requirements of the inverted 
flow experiments. Furthermore, because of the physical restrictions 
of the experimental apparatus, a multi-beam device could not be 
installed. By investigating some of the historic design problems of 
“One-Shot” devices, a new error minimization method was estab- 
lished using simplified transport theory which provides accuracy as 
good as the multi-beam devices. In this paper, a validation of the 
geometry criteria was provided by comparing a numerical simula- 
tion against previous experimental work. 


25920 (ANL/RE/CP-86313) Structural response of rectilin- 
ear containment to overpressurization. Pfeiffer, P.A.; Kulak, R.F. 
Argonne National Lab., IL (United States). [1995]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-950740-57: Joint ASME/JSME pressure 
vessels and piping conference, Honolulu, HI (United States), 23-27 
Jul 1995). Order Number DE95014246. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Containment structures for nuclear reactors are the final barrier 
between released radionuclides and the public. Containment 
structures are constructed from steel, reinforced concrete, or pre- 
stressed concrete. US nuclear reactor containment geometries 
tend to be cylindrical with elliptical or hemispherical heads. The 
older Soviet designed reactors do not use a containment building 
to mitigate the effects of accidents. Instead, they employ a sealed 
set of rectilinear, interconnected compartments, collectively called 
the accident localization system (ALS), to reduce the release of ra- 
dionuclides to the atmosphere during accidents. The purpose of 
this paper is to present a methodology that can be used to find the 
structural capacity of reinforced concrete structures. The method is 
applicable to both cylindrical and rectilinear geometries. As an illus- 
trative example, the methodology is applied to a generic 
VVER-440/V213 design 


25921 (CONF-9404137-—, pp. 226-232) Wind tunnel experi- 
ments on chaotic dynamics of a flexible tube row in a cross 
flow. Muntean, G. (Cornell Univ., Ithaca, NY (United States)); 
Moon, F.C. Argonne National Lab., IL (United States). [1994]. From 
12. symposium on energy engineering sciences; Argonne, IL 
(United States); 27-29 Apr 1994. In Proceedings of the Twelfth 
Symposium on Energy Engineering Sciences: Fiuid/thermal sys- 
tems and dynamics. 298p. Order Number DE94017694. Source: 
OSTI; NTIS; GPO Dep. 

Flow visualization and dynamics measurements of flexible cylin- 
drical tubes in a cross-flow are described. Five tubes mounted on 
flexible supports were subjected to cross flow in a low turbulence 
wind tunnel. Dynamic measurements of the tube motion are pre- 
sented. The data suggests that a low dimensional attractor exists 
for tube flutter under impact constraints using fractal dimension cal- 
culations. There is also qualitative evidence for single tube flutter 
in-line with the flow. In another set of experiments, a flow visualiza- 
tion technique is used to examine the flow behind the vibrating 
cylinders. Four different configurations of the jet flow behind the 
cylinders are observed. Coupling of the jet dynamics and tube mo- 
tion seems apparent from the video data. These experiments are 
being used to try and construct a low order nonlinear model for the 
tube-flow dynamics. 
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25922 (INIS-mf-14554) Abstracts of the 2. Alexandria inter- 
national conference on heat exchangers, boilers and pressure 
vessels. Vol. 1: Materials, thermal-hydraulics and design and 
fabrication. Shaaban, H.I.; Aly, M.M.; Isaack, S.L.; Ahmed, K. 
(eds.). Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 
376p. (CONF-9504187—: 2. Alexandria international conference on 
heat exchangers, boilers and pressure vessels, Alexandria (Egypt), 
22-23 Apr 1995). Order Number DE95634742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This conference involves subjects of materials, thermal- 
hydraulics, design, fabrication, effect of heat treatment on 
corrosion. and contains of data,figures and tables. 


25923 (INIS-mf—14554, pp. 149) Effect of Fluid Maldistribu- 
tion on the Performance of a Cross Flow Dry Cooling Tower. 
Hassan, A.A.M. (Faculty of Eng. and Tech. Minia Univ (Egypt)). 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 376p. 
(CONF-9504187-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

In all heat transfer and pressure drop analysis, it is assumed that 
the fluid is uniformly distributed. A serious reduction in dry cooling 
tower performance may result when the flow distribution is nonuni- 
form. In this study, nonuniform flow distribution will be considered 
on both sided of the cooling tower, the reduction in heat transfer 
rates and consequently the increase of the energy losses will be 
derived for several flow arrangements. An analysis is presented to 
quantitatively evaluate the increase in pressure drop, energy losses 
and the degradation in heat transfer due to malflow distribution. the 
effect of maldistribution fluid on the rates of heat transfer of a dry 
cooling tower is experimentally determined. Experimental values of 
the heat transfer due to makdistribution are compared with the 
calculated one. It is shown that good agreements have been ob- 
tained. 7 figs. 


25924 (INIS-mf—14554, pp. 161) Irreversibility Analysis of a 
Cross Flow Dry Cooling Tower due to Maldistribution of Flu- 
ids. Hassan, A.A.M. (Faculty of Eng. and tech. Minia Univ, 
(Egypt)). Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 
8376p. (CONF-9504187—: 2. Alexandria international conference on 
heat exchangers, boilers and pressure vessels, Alexandria (Egypt), 
22-23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

Fluid flow distribution one of the most important variables affect- 
ing the performance of a heat exchanger. In this study, the effect 
of fluids maldistribution on the energy losses of a cross flow dry 
cooling tower is investigated. Energy losses due to heat transfer, 
mixing, and pressure losses are discussed. The results shows that, 
more energy are consumed and lost forever for nonuniform flow. A 
theoretical analysis is presented to quantitatively evaluate the in- 
crease in energy losses due to makdistribution. 9 figs. 


25925 (INIS-mf—14554, pp. 173) Effect of Changing Heat 
Exchanger Operation Conditions in the Secondary Circuit of a 
Nuclear Power Plant on the System Performance. Ibrahim, N.A. 
(Reactors Dept., Nuclear Research Centre, Atomic Energy Post 
Office, Cairo 13758 (Egypt)); Bedrose, S.D. Atomic Energy Estab- 
lishment, Cairo (Egypt). Apr 1995. 376p. (CONF-9504187-: 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels, Alexandria (Egypt), 22-23 Apr 1995). In 
Abstracts of the 2. Alexandria international conference on heat ex- 
changers, boilers and pressure vessels. Vol. 1: Matenals, 
thermal-hydraulics and design and fabrication. Order Number 
DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

Steady state model is developed from the first principles to de- 
scribe the heat transfer process in the heat exchanger. Set of 
equations are used such that the inlet and outlet temperatures of 
the secondary and primary circuits of a nuclear power plant are re- 
lated to the flow rates and overall heat transfer coefficient. The 
logarithmic mean temperature difference is corrected using the 
proper correction factor depending on the flow arrangement in the 





heat exchanger. The effects of changing the inlet temperature to 
the secondary circuit, the flow rate in the secondary circuit or the 
overall heat transfer coefficient are investigated through a typical 
design of heat exchangers used in ETRR-1. These calculations are 
used to study the conditions of safe operation of ETRR-1 assuming 
that the cooling tower is an infinite sink for the present level of 
power. The changes of coolant properties with temperature are 
taken into consideration. 7 figs. 


25926 (INIS-mf—14554, pp. 185) A study of transient phe- 
nomena resulting from failure of pressurizer in a PWR system. 
Abdullah, A.M. (Nuclear Research Centre, Reactor Dept., Inshas, 
(Egypt)). Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 
376p. (CONF-9504187-: 2. Alexandria international conference on 
heat exchangers, boilers and pressure vessels, Alexandria (Egypt), 
22-23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work gives a thorough study of a case of normal 
transient phenomena resulting from a failure in the pressurizer con- 
trolling elements in a PWR system. Also a study is given of heavy 
transient phenomena resulting from pressurizer vessel rupture. The 
analysis of these cases have given the mode of pressure variation 
in the system. A new expression has been derived for the spray 
and condensate enthalpy in case of the spray and relief valves. 6 
figs. 


25927 (INIS-mf—14554, pp. 249) A Prototype Expert System 
for Qualification of Welding according to ASME Code Section 
IX. Shaaban, H.I. (Atomic Energy Authority, Cairo (Egypt)); Shaa- 
ban, E.A.; Abou-Ali, M.G. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 376p. (CONF-9504187-: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 1: Materials, thermal-hydraulics and de- 
sign and fabrication. Order Number DE95634742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Until recently there has been no specialized software available in 
the area of welding engineering specially welding codes and stan- 
dards. One of the most important tasks for the designer, fabricator, 
owner and third party is how to interpret and implement welding 
codes and standards. In this study, a software was developed con- 
cerning 'ASME Boilers and pressure Vessels Code’, Section IX. 
Unlike most of the available information systems, which deals with 
the code as a data base, the present system tried to interpret di- 
rectly the code and simplifying the qualification of the welding 
procedure even if the user is not an expert in using the code for 
such tasks. also, the experimentally obtained defects on the test 
coupons are fed to the computer program and compared to the 
code requirements to give directly the decision for acceptance or 
rejection of the test coupon. The software contains most of the re- 
quired welding data involved in section IX of the Code. It is 
developed using pascal by creating the decision trees of the proce- 
dure Qualification, performance Qualification and Acceptance/ 
Rejection Criteria. 5 figs, 2 tabs. 


25928 


(INIS-mf-14555, pp. 401) Effect of Surface Fouling 
on the Economic Operation of Heat Exchangers. Abdullah, A.M. 
(Atomic Energy Authority, Cairo (Egypt)); Gaber, F.A. Atomic 
Energy Establishment, Cairo (Egypt). Apr 1995. 331p. (CONF- 


9504187-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
2: Operation, environment and industrial applications. Order Num- 
ber DE95634759. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work we have obtained two mathematical expressions for 
calculating the optimum operating time period, in terms of the 
maintenance time period, which produce maxims for the average 
heat transfer rate across heat exchanger tubes. One of this ex- 
pression is based on an overall heat transfer coefficient in which 
the fouling and scale build up increases linearly with time, while for 
the second expression an empirical overall coefficient-which varies 
inversely with the square root of time-is used. Based on the results 
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and discussion it is recommended to use those optimum times 
since at these conditions the heat exchanger is operating in an 
economic manner. 2 fig., 1 tab. 


25929 (KAERI-TR-372/83) Development of safety analysis 
technology. Kim, Dong Soo (Korea Atomic Energy Research Insti- 
tute, Taejon (Korea, Republic of)); Chang, Won Pyo; Kim, In Sik. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Jun 1993. 152p. (In Korean). Order Number DE96600648. Source: 
OSTI; NTIS; INIS. 

The present research aims at development of the necessary 
technology for safety analysis adequate for Korean nuclear power 
plants. The safety analysis technology enables to reduce the ex- 
penditure both by eliminating excessive conservatism incorporated 
in nuclear reactor design and by increasing safety margins in the 
operation. It also contributes to improving plant safety through real- 
istic analysis of the emergency operating procedures (EOP). 
During this year the current status of LOCA analysis codes which 
are widely used in the world, is reviewed in order to propose an 
adequate methodology in the area of LOCA analysis. An assess- 
ment of the codes, RELAP5/MOD3 and CATHARE2, on 'BETHSY 
6 cold leg break’ also has been performed, including comparison of 
codes per se. The result of the status review shows that the cur- 
rent status of technology on LOCA analysis in Korea, does not 
stand the same level as that of advanced countries; however, its 
settlement seems to be promising when continued efforts be de- 
voted to analyzing integral experiments like BETHSY with the 
codes used this year. Overall physical phenomena observed in the 
BETHSY experiment, are predicted preferably by two codes; how- 
ever, the interfacial model adapted in RELAP5/MODS is considered 
to need further investigation. The developed technology would be 
applied to the improvements of plant economy, safety systems and 
EOP for accident management in both the existing plants and next- 
generation plants. In this regard, safety analysis technology plays 
an important role for the reactor safety, and so the methodology 
should be continuously developed throughout a long range pro- 
gram. (Author) 29 refs., 60 figs., 14 tabs. 


25930 (KAERI-TR-435/94) General description of KAERI 
LBLOCA realistic evaluation model (REM) for ECCS evalua- 
tion. Lee, Sang Yong (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of}); Lee, Young Jin; Chung, Bub Dong; 
Lee, Won Jae. Korea Atomic Energy Research Inst., Daeduk (Ko- 
rea, Republic of). Jun 1994. 64p. (In Korean). Order Number 
DE96600649. Source: OSTI; NTIS; INIS. 

A realistic evaluation model (REM) for LBLOCA licensing calcu- 
lation is developed for application to pressurezed ligh water 
reactors. The developmental aim of the KAERI-REM is to provide a 
systematic methodology that is simple in structure and to used and 
built upon sound logical reasoning, for improving the code capabil- 
ity to realistically describe the LBLOCA phenomena and for 
evaluating the associated uncertainties. The method strives to be 
faithful to the intention of being best-estimate, that is, the method 
aims to evaluate the best-estimate values and the associated 
uncertainties while complying to the requirements in the ECCS reg- 
ulations. As a demonstration, KAERI-REM was applied to quantify 
the safety margin for LBLOCA for Kori 3 and 4 and appended to 
this report. (Author) 11 refs., 2 figs., 6 tabs. 


25931 (KAERI-TR-436/94) Improvements to the RELAPS/ 
MOD3 refiood model and uncertainty quantification of reflood 
peak clad temperature. Lee, Sang Yong (Korea Atomic Energy 
Research Institute, Taejon (Korea, Republic of)); Chung, Bob 
Dong; Lee, Young Jin; Park, Chan Eok; Lee, Guy Hyung; Choi, 
Chul Jin. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Jun 1994. 82p. (In Korean). Order Number 
DE96600650. Source: OSTI; NTIS; INIS. 

This research aims to develop reliable, advanced system 
thermal-hydraulic computer code and to quantify the uncertainties 
of code to introduce the best estimate methodology of ECCS for 
LBLOCA. Although the one of best estimate code, RELAP5/ 
MOD3.1 was introduced from USNRC, several deficiencies in its 
reflood model and some improvements have been made. The im- 
provements consist of modification of reflood wall heat transfer 
package and adjusting the drop size in dispersed flow regime. The 
tome smoothing of wall vaporization and level tracking model are 
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also added to eliminate the pressure spike and level oscillation. 
For the verification of improved model and quantification of associ- 
ated uncertainty, the FLECHT-SEASET data were used and upper 
limit of uncertainty at 95% confidence level is evaluated. (Author) 
30 refs., 49 figs., 2 tabs. 


25932 (KAERI-TR-437/94) Uncertainty quantification of 
RELAP5/MOD3/KAERI critical flow model using Marviken ex- 
perimental data. Lee, Sang Yong (Korea Atomic Energy Research 
Institute, Taejon (Korea, Republic of)); Kwon, Tae Soon; Lee, Won 
Jae; Lee, Young Jin. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Jun 1994. 76p. (In Korean). Order Number 
DE96600651. Source: OSTI; NTIS; INIS. 

The uncertainty in the critical flow model of RELAP5/MOD3 is 
quantified by the direct comparison to the experimental data. The 
realistic critical flow discharge coefficients and associated uncer- 
tainties are determined for the subcooled critical flow and 
two-phase critical flow by assessment of nine-MARVIKEN critical 
flow tests(CFT). The realistic discharge coefficients are determined 
to be 0.89 for the subcooled critical flow and 1.07 for the two- 
phase critical flow, and the associated standard deviations are 
0.03491 and 0.1189, respectively. The results obtained from this 
study can be applied to the calculation of the realistic response of 
LBLOCA (Large Break Loss of Coolant Accident) scenario and to 
evaluate the realistic ECCS (Emergency Core Cooling System) 
performance. (Author) 8 refs., 15 figs., 3 tabs. 


25933 (KAERI-TR-438/94) Assessment of RELAP5/MOD3 
for the blowdown PCT using THTF experimental data. Lee, 
Sang Yong (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Kyun, Tae Soon; Chung, Bob Dong; Lee, Young 
Jin. Korea Atomic Energy Research Inst., Daeduk (Korea, Republic 
of). Jun 1994. 95p. (in Korean). Order Number DE96600652. 
Source: OSTI; NTIS; INIS. 

This assessment was performed as a part of the activities of the 
project ‘Development of LBLOCA KAERI-REM (Realistic Evaluation 
Model)’. The main focus of this study is to quantify the code bias 
and uncertainty of RELAP5/MOD3 for the LBLOCA blowdown peak 
cladding temperature. Comparisons and the calculational heater 
rod cladding temperatures for test series THIF-105 and THTF-151. 
The quantified bias of the blowdown PCT is-15.4K, and the associ- 
ated uncertainty is 94.3K (95% upper limit). (Author) 17 refs., 71 
figs., 3 tabs. 


25934 (KAERI-TR-450/94) Status of LWR primary pressure 
boundary structural materials. Chi, Se Hwan (Korea Atomic En- 
ergy Research Institute, Taejon (Korea, Republic of)); Hong, Jun 
Hwa; Byun, Taek Sang; Kang, Sung Sik; Ryu, Woo Seog; Lee, 
Bong Sang; Kook, Ii Hyun. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jul 1994. 122p. (In Korean). Order 
Number DE96600653. Source: OSTI; NTIS; INIS. 

The integrity of major systems, structures and components is a 
prerequisite to the economy and safety of an existing light water 
reactor and also for the next generation reactors. As few reactor 
structural materials are being manufactured by domestic compa- 
nies, based on economic and safety reasons, a new demand to 
improve the quality of domestic reactor structural materials and to 
develop reactor structural steels has arisen. Investigations on the 
state-of-the-art of the materials specifications, performance and 
current state of structural materials development were performed 
as a first step to domestic reactor structural steel development and 
summarized the result in the present report. (Author) 10 refs., 10 
figs., 21 tabs. 


25935 (LA-UR-95-1718) The effect of uncertainties in 
nuclear reactor plant-specific failure data on core damage fre- 
quency. Martz, H.F. Los Alamos National Lab., NM (United 
States). May 1995. 28p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Contract FIN L1836-5, Task 2.2. Order Number 
DE95015324. Source: OSTI; NTIS; INIS; GPO Dep. 

It is sometimes the case in PRA applications that reported plant- 
specific failure data are, in fact, only estimates which are uncertain. 
Even for detailed piant-specific data, the reported exposure time or 
number of demands is often only an estimate of the actual expo- 
sure time or number of demands. Likewise the reported number of 
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failure events or incidents is sometimes also uncertain because in- 
cident or malfunction reports may be ambiguous. In this report we 
determine the corresponding uncertainty in core damage frequency 
which can b attributed to such uncertainties in plant-specific data 
using a simple but typical nuclear power reactor example. 


25936 (NUREG-1519) Surface interactions of cesium and 
boric acid with stainless steel. Grossman-Canfield, N. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Aug 1995. 100p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

In this report, the effects of cesium hydroxide and boric acid on 
oxidized stainless steel surfaces at high temperatures and near 
one atmosphere of pressure are investigated. This is the first ex- 
perimental investigation of this chemical system. The experimental 
investigations were performed using a mass spectrometer and a 
mass electrobalance. Surfaces from the different experiments were 
examined using a scanning electron microscope to identify the 
presence of deposited species, and electron spectroscopy for 
chemical analysis to identify the species deposited on the surface. 
A better understanding of the equilibrium thermodynamics, the ki- 
netics of the steam-accelerated volatilizations, and the release 
kinetics are gained by these experiments. The release rate is char- 
acterized by bulk vaporization/gas-phase mass transfer data. The 
analysis couples vaporization, deposition, and desorption of the 
compounds formed by cesium hydroxide and boric acid under con- 
ditions similar to what is expected during certain nuclear reactor 
accidents. This study shows that cesium deposits on an oxidized 
stainless steel surface at temperatures between 1000 and 1200 
Kelvin. Cesium also deposits on stainless steel surfaces coated 
with boric oxide in the same temperature ranges. The mechanism 
for cesium deposition onto the oxide layer was found to involve the 
chemical reaction between cesium and chromate. Some revapor- 
ization in the cesium hydroxide-boric acid system was observed. It 
has been found that under the conditions given, boric acid will re- 
act with cesium hydroxide to form cesium metaborate. A model is 
proposed for this chemical reaction. 


25937 (NUREG/CP-0140-Vol.1, pp. 31-51) A confirmatory 
research approach to the measurement of EMI/RFI in commer- 
cial nuclear power plants. Kercel, S.W. (Oak Ridge National 
Lab., TN (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. 
DOE Contract AC05-840R21400. In Twenty-second water safety 
information meeting: Proceedings: Volume 1: Plenary session; Ad- 
vanced instrumentation and control hardware and software; Human 
factors research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; 
INIS. 

The Oak Ridge National Laboratory (ORNL) is conducting confir- 
matory research on the measurement of electromagnetic/radio 
frequency interference (EMI/RFI) in nuclear power plants. While it 
makes a good beginning, the currently available research data are 
not sufficient to characterize the EMI/RFI environment of the typical 
nuclear plant. Data collected over several weeks at each of several 
observation points are required to meet this need. To collect the re- 
quired data, several approaches are examined, the most promising 
of which is the relatively new technology of application specific 
spectral receivers. While several spectral receiver designs have 
been described in the literature, none is well suited for nuclear 
power plant EMV/RFI surveys. This paper describes the develop- 
ment of two receivers specifically designed for nuclear power plant 
EMI/RFI surveys. One receiver surveys electric fields between 5 
MHz and 8 GHz, while the other surveys magnetic fields between 
305 Hz and 5 MHz. The results of field tests at TVA’s Bull Run 
Fossil Plant are reported. 


25938 (NUREG/CP-0140-Vol.3, pp. 1-15) Key results for the 
NRC’s Short Cracks in Piping and Piping Welds Research Pro- 
gram. Wilkowski, G. (Battelle, Columbus, OH (United States)); 
Krishnaswamy, P.; Brust, F. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water reactor safety information meeting: 
Proceedings. Volume 3: Primary systems integrity; Structural and 





seismic engineering; Aging research, products and applications. 
269p. Source: OSTI; NTIS; GPO; INIS. 

The overall objective of the Short Cracks in Piping and Piping 
Welds Program is to verify and improve engineering analyses to 
predict the fracture behavior of circumferentially cracked pipe under 
quasi-static loading with particular attention to crack lengths typi- 
cally used in LBB or flaw evaluation criteria. The USNCRC program 
at Battelle was initiated in March 1990 and is scheduled to be com- 
pleted in December 1994. This paper discusses key results from 
the overall program with particular emphasis on the efforts since 
the last WRSIM meeting. The program consists of eight technical 
tasks as listed below: task 1 short through-wall-cracked (TWC) pipe 
evaluations; task 2 short surface-cracked (SC) pipe evaluations; 
task 3 bi-metallic weld crack evaluations; task 4 dynamic strain ag- 
ing and crack instabilities; task 5 fracture evaluations of anisotropic 
pipe; task 6 crack-opening-area evaluations; task 7 NRCPIPE code 
improvements; task 8 additional efforts. Task 8 is a collection of 
new efforts initiated during the coarse of the program. A list of the 
full-scale pipe experiments in this program is given in Table 1. All 
of the experiments have been completed. The most recent accom- 
plishments in each of the tasks listed above are discussed below. 
The details of all the results in the eight tasks are published in the 
semiannual reports as well as topical reports from the program. 


25939 (NUREG/CP-0140-Vol.3, pp. 17-32) Reactor pressure 
vessel structural integrity research. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)); Corwin, W.R. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. DOE Contract AC05-840R21400. In 
Twenty-second water reactor safety information meeting: Proceed- 
ings. Volume 3: Primary systems integrity; Structural and seismic 
engineering; Aging research, products and applications. 269p. 
Source: OSTI; NTIS; GPO; INIS. 

Development continues on the technology used to assess the 
safety of irradiation-embrittled nuclear reactor pressure vessels 
(RPVs) containing flaws. Fracture mechanics tests on RPV steel, 
coupled with detailed elastic-plastic finite-element analyses of the 
crack-tip stress fields, have shown that (1) constraint relaxation at 
the crack tip of shallows surface flaws results in increased data 
scatter but no increase in the lower-bound fracture toughness, (2) 
the nil ductility temperature (NDT) performs better than the 
reference temperature for nil ductility transition (RTypr) as a nor- 
malizing parameter for shallow-flaw fracture toughness data, (3) 
biaxial loading can reduce the shallow-flaw fracture toughness, (4) 
stress-based dual-parameter fracture toughness correlations can- 
not predict the effect of biaxial loading on a shallow-flaw fracture 
toughness because in-plane stresses at the crack tip are not 
influenced by biaxial loading, and (5) an implicit strain-based dual- 
parameter fracture toughness correlation can predict the effect of 
biaxial loading on shallow-flaw fracture toughness. Experimental ir- 
radiation investigations have shown that (1) the irradiation-induced 
shift in Charpy V-notch vs temperature behavior may not be ade- 
quate to conservatively assess fracture toughness shifts due to 
embrittlement, and (2) the wide global variations of initial chemistry 
and fracture properties of a nominally uniform material within a 
pressure vessel may confound accurate integrity assessments that 
require baseline properties. 


25940 (NUREG/CP-0140-Vol.3, pp. 51-75) Lessons learned 
from the 1994 Northridge Earthquake. Eli, M.W. (Lawrence Liv- 
ermore National Lab., CA (United States)); Sommer, S.C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. DOE Contract W-7405-ENG-48. In 
Twenty-second water reactor safety information meeting: Proceed- 
ings. Volume 3: Primary systems integrity; Structural and seismic 
engineering; Aging research, products and applications. 269p. 
Source: OSTI; NTIS; GPO; INIS. 

Southern California has a history of major earthquakes and also 
has one of the largest metropolitan areas in the United States. The 
1994 Northridge Earthquake challenged the industrial facilities and 
lifetime infrastructure in the northern Los Angeles (LA) area. 
Lawrence Livermore National Laboratory (LLNL) sent a team of en- 
gineers to conduct an earthquake damage investigation in the 
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Northridge area, on a project funded jointly by the United States 
Nuclear Regulatory Commission (USNRC) and the United States 
Department of Energy (USDOE). Many of the structures, systems, 
and components (SSCs) and lifelines that suffered damage are 
similar to those found in nuclear power plants and in USDOE facili- 
ties. Lessons learned from these experiences can have some 
applicability at commercial nuclear power plants. 


25941 (NUREG/CP-0140-Vol.3, pp. 77-100) Structural aging 
program status report. Naus, D.J. (Oak Ridge National Lab., TN 
(United States)); Oland, C.B.; Ellingwood, B. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. DOE Contract AC05-840R21400. In 
Twenty-second water reactor safety information meeting: Proceed- 
ings. Volume 3: Primary systems integrity; Structural and seismic 
engineering; Aging research, products and applications. 269p. 
Source: OSTI; NTIS; GPO; INIS. 

Research is being conducted at the Oak Ridge National Labora- 
tory (ORNL) under U.S. Nuclear Regulatory Commission (USNRC) 
sponsorship to address aging management of safety-related con- 
crete structures. Documentation is being prepared to provide the 
USNRC with potential structural safety issues and acceptance cri- 
teria for use in continued service evaluations of nuclear power 
plants. Program accomplishments have included development of 
the Structural Materials Information Center containing data and in- 
formation of the time variation of 144 material properties under the 
influence of pertinent environmental stressors of aging factors, per- 
formance assessments of reinforced concrete structures in several 
United Kingdom nuclear power facilities, evaluation of European 
and North American repair practices for concrete, an evaluation of 
factors affecting the corrosion of metals embedded in concrete, 
and application of the time-dependent reliability methodology to 
reinforced concrete flexure and shear structural elements to investi- 
gate the role of in-service inspection and repair on their probability 
of failure. 


25942 (NUREG/CP-0140-Vol.3, pp. 101-120) Dynamic be- 
havior of anchors in cracked and uncracked concrete: A 
progress report. Rodriguez, M. (Univ. of Texas, Austin, TX 
(United States)); Yong-gang Zhang; Lotze, D. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. in Twenty-second water reactor safety 
information meeting: Proceedings. Volume 3: Primary systems 
integrity; Structural and seismic engineering; Aging research, prod- 
ucts and applications. 269p. Source: OSTI; NTIS; GPO; INIS. 

In early 1993, the US Nuclear Regulatory Commission began a 
research program at The University of Texas at Austin, dealing with 
the dynamic behavior of anchors in cracked and uncracked con- 
crete. In this paper, the progress of that research program is 
reviewed. The test program is summarized, the work performed to 
date is reviewed, with emphasis on the dynamic and static behav- 
ior of single tensile anchors in uncracked concrete. General 
conclusions from that work are discussed, and future plans are 
presented. 


25943 (NUREG/CP-0140-Vol.3, pp. 121-135) Understanding 
seismic design criteria for Japanese Nuclear Power Plants. 
Park, Y.J. (Brookhaven National Lab., Upton, NY (United States)); 
Hofmayer, C.H.; Costello, J.F. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water reactor safety information meeting: 
Proceedings. Volume 3: Primary systems integrity; Structural and 
seismic engineering; Aging research, products and applications. 
269p. Source: OSTI; NTIS; GPO; INIS. 

This paper summarizes the results of recent survey studies on 
the seismic design practice for nuclear power plants in Japan. The 
seismic design codes and standards for both nuclear as well as 
non-nuclear structures have been reviewed and summarized. 
Some key documents for understanding Japanese seismic design 
criteria are also listed with brief descriptions. The paper highlights 
the design criteria to determine the seismic demand and compo- 
nent capacity in comparison with U.S. criteria, the background 
studies which have led to the current Japanese design criteria, and 
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a survey of current research activities. More detailed technical de- 
scriptions are presented on the development of Japanese shear 
wall equations, design requirements for containment structures, 
and ductility requirements. 


25944 (NUREG/CP-0140-Vol.3, pp. 137-143) NPAR- prod- 
ucts, applications and closure. Vora, J.P. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water reactor safety 
information meeting: Proceedings. Volume 3: Primary systems 
integrity; Structural and seismic engineering; Aging research, prod- 
ucts and applications. 269p. Source: OSTI; NTIS; GPO; INIS. 
Almost a decade ago the Office of Nuclear Regulatory Research 
(RES) developed and implemented a comprehensive research pro- 
gram (NUREG-1144) widely known as NPAR or Nuclear Plant 
Aging Research. The NPAR program is a structured research pro- 
gram specifically oriented to understanding significant age-related 
degradation mechanisms and their long term effects on properties 
and performance of important components and systems and ways 
to mitigate detrimental effects of aging. It provided a road map and 
a phased approach to research that is applicable to any structure, 
system, or component of interest. This hardware-oriented 
engineering research program led the industry worldwide and com- 
municated a need to understand and manage age-related 
degradation effects in selected but important structures and com- 
ponents. At the conclusion (1995) of the NPAR program, 22 
electrical and mechanical components, 13 safety-related systems, 
and 10 special topics will have been studied and results summa- 
rized in 160 technical reports. This reference library of information 
listed and summarized in NUREG-1377, Rev. No. 4 provides a 
foundation upon which individual programs can be built for the spe- 
cific needs of a utility, a regulator, or equipment manufacturers. 
During the life of the NPAR program, it has provided technical 
bases and support for license renewal, codes and standards, reso- 
lution of generic safety issues, information notices, regulatory 
guides and the standard Review Plan, as well as the Office of Nu- 


clear Reactor Regulation and The NRC Regions. All ongoing 
NPAR activities will either be completed or terminated by the end 
of 1995. No new initiative will be undertaken. This paper summa- 
rizes NPAR products and accomplishments, application of the 
research results, and its status and closure. 


25945 (NUREG/CP-0140-Vol.3, pp. 145-164) Study on long- 
term irradiation aging of electrical cables (The VEILLE 
program). Carlin, F. (and others); Attal, M.; Gaussens, G. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. In Twenty-second water reactor 
safety information meeting: Proceedings. Volume 3: Primary sys- 
tems integrity; Structural and seismic engineering; Aging research, 
products and applications. 269p. Source: OSTI; NTIS; GPO; INIS. 

The VEILLE program (French acronym for study on long-term ir- 
radiation aging of electrical cables) was implemented in 1988 by 
the Institute of Protection and Nuclear Safety (IPSN) in collabora- 
tion with the US Nuclear Regulatory Commission (NRC) for a 
period of six years. It is intended to validate the assumptions put 
forward as regards aging of electrical cables and to develop criteria 
for early detection of degradation likely to lead to functional fail- 
ures. The tests were carried out partly at the Sandia National 
Laboratories in the United States, partly in France in the CIS bio 
international Laboratories at the Saclay Nuclear Research Centre. 
The study focused on the radiation effects from cobalt 60 on elec- 
trical cables made up of various polymers for two temperatures 
and at various dose rates. Other tests were also performed using a 
device laid under water in the OSIRIS reactor pool at Saclay to 
test cables under irradiation and temperature conditions close to 
those found in nuclear power plant operation. Subsequently the 
aged cables were subjected to containment accident conditions 
(irradiation and thermodynamic profile) in order to show any degra- 
dation due to aging. The study showed the significant effect of 
radiation doses on EPR and EPDM cable insulations as well as 
synergy between radiation dose rates and temperature on the me- 
chanical properties of the Hypalon sheath. Correlation between the 
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mechanical properties and the function of cables is difficult to es- 
tablish as electrical characteristics are preserved whatever the type 
of mechanical degradation observed. Finally, the performance of 
electrical cables after an accident remains a key criterion to define 
the materials likely to be used when manufacturing cables intended 
to ensure safety functions. 


25946 (NUREG/CP-—0140-Vol.3, pp. 165-189) Detection of 
pump degradation. Casada, D. (Oak Ridge National Lab., TN 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. 
DOE Contract ACO5-840R21400. In Twenty-second water reactor 
safety information meeting: Proceedings. Volume 3: Primary sys- 
tems integrity; Structural and seismic engineering; Aging research, 
products and applications. 269p. Source: OSTI; NTIS; GPO; INIS. 

There are a variety of stressors that can affect the operation of 
centrifugal pumps. Although these general stressors are active in 
essentially all centrifugal pumps, the stressor level and the extent 
of wear and degradation can vary greatly. Parameters that affect 
the extent of stressor activity are manifold. In order to assure the 
long-term operational readiness of a pump, it is important to both 
understand the nature and magnitude of the specific degradation 
mechanisms and to monitor the performance of the pump. The 
most commonly applied method of monitoring the condition of not 
only pumps, but rotating machinery in general, is vibration analysis. 
Periodic or continuous special vibration analysis is a cornerstone of 
most pump monitoring programs. In the nuclear industry, non- 
spectral vibration monitoring of safety-related pumps is performed 
in accordance with the ASME code. Pump head and flow rate are 
also monitored, per code requirements. Although vibration analysis 
has dominated the condition monitoring field for many years, there 
are other measures that have been historically used to help under- 
stand pump condition; advances in historically applied technologies 
and developing technologies offer improved monitoring capabilities. 
The capabilities of several technologies (including vibration analy- 
sis, dynamic pressure analysis, and motor power analysis) to 
detect the presence and magnitude of both stressors and resultant 
degradation are discussed. 


25947 (NUREG/CP-0140-Vol.3, pp. 191-216) Methods for 
determining atypical gate valve thrust requirements. Steele, R. 
Jr. (Idaho National Engineering Lab., Idaho Falls, ID (United 
States)); Watkins, J.C.; DeWall, K.G. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1995. in Twenty-second water reactor safety information meet- 
ing: Proceedings. Volume 3: Primary systems integrity; Structural 
and seismic engineering; Aging research, products and applica- 
tions. 269p. Source: OSTI; NTIS; GPO; INIS. 

Evaluating the performance of rising stem, wedge type, gate 
valves used in nuclear power plant is not a problem when the 
valves can be design-basis tested and their operability margins de- 
termined diagnostically. The problem occurs when they cannot be 
tested because of plant system limitations or when they can be 
tested only at some less-than-design-basis condition. To evaluate 
the performance of these valves requires various analytical and/or 
extrapolation methods by which the design-basis stem thrust 
requirement can be determined. This has been typically accom- 
plished with valve stem thrust models used to calculate the 
requirements or by extrapolating the results from a less-than- 
design-basis test. The stem thrust models used by the nuclear 
industry to determine the opening or closing stem thrust require- 
ments for these gate valves have generally assumed that the 
highest load the valve experiences during closure (but before seat- 
ing) is at flow isolation and during unwedging or before flow 
initiation in the opening direction. However, during full-scale valve 
testing conducted for the USNRC, several of the valves produced 
stem thrust histories that showed peak closing stem forces occur- 
ring before flow isolation in the closing direction and after flow 
initiation in the opening direction. All of the valves that exhibited this 
behavior in the closing direction also showed signs of internal dam- 
age. Initially, we dismissed the early peak in the closing stem thrust 
requirement as damage-induced and labeled it nonpredictable 





behavior. Opening responses were not a priority in our early re- 
search, so that phenomenon was set aside for later evaluation. 


25948 (NUREG/CP-0140-Vol.3, pp. 217-226) Performance- 
based inspection and maintenance strategies. Vesely, W.E. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1995. In Twenty-second water re- 
actor safety information meeting: Proceedings. Volume 3: Primary 
systems integrity; Structural and seismic engineering; Aging re- 
search, products and applications. 269p. Source: OSTI; NTIS; 
GPO; INIS. 

Performance-based inspection and maintenance strategies utilize 
measures of equipment performance to help guide inspection and 
maintenance activities. A relevant measure of performance for 
safety system components is component unavailability. The com- 
ponent unavailability can also be input into a plant risk model such 
as a Probabilistic Risk Assessment (PRA) to determine the associ- 
ated plant risk performance. Based on the present and projected 
unavailability performance, or the present and projected risk perfor- 
mance, the effectiveness of current maintenance activities can be 
evaluated and this information can be used to plan future mainte- 
nance activities. A significant amount of information other than 
downtimes or failure times is collected or can be collected when an 
inspection or maintenance is conducted which can be used to esti- 
mate the component unavailability. This information generally 
involves observations on the condition or state of the component or 
component piecepart. The information can be detailed such as the 
amount of corrosion buildup or can be general such as the general 
state of the component described as “high degradation”, “moderate 
degradation”, or “low degradation”. Much of the information col- 
lected in maintenance logs is qualitative and fuzzy. As part of an 
NRC Research program on performance-based engineering model- 
ing, approaches have been developed to apply Fuzzy Set Theory 
to information collected on the state of the component to determine 
the implied component or component piecepart unavailability. 
Demonstrations of the applications of Fuzzy Set Theory are pre- 


sented utilizing information from plant maintenance logs. The 
demonstrations show the power of Fuzzy Set Theory in translating 
engineering information to reliability and risk implications. 


25949 (NUREG/CP-0140-Vol.3, pp. 227-249) Fatigue moni- 
toring in Nuclear Power Plants. Ware, A.G. (idaho National 
Engineering Laboratory, Idaho Falls, ID (United States)); Shah, 
V.N. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1995. In Twenty-second 
water reactor safety information meeting: Proceedings. Volume 3: 
Primary systems integrity; Structural and seismic engineering; Ag- 
ing research, products and applications. 269p. Source: OSTI; 
NTIS; GPO; INIS. 

This paper summarizes fatigue monitoring methods and surveys 
their application in the nuclear power industry. The paper is based 
on a review of the technical literature. Two main reasons for fa- 
tigue monitoring are more frequent occurrence of some transients 
than that assumed in the fatigue design analysis and the discovery 
of stressors that were not included in the fatigue design analysis 
but may cause significant fatigue damage at some locations. One 
fatigue monitoring method involves use of plant operating data and 
procedures to update the fatigue usage. Another method involves 
monitoring of plant operating parameters using existing, or if 
needed, supplementary plant instrumentation for online computa- 
tion of fatigue usage. Use of fatigue monitoring has better defined 
the operational transients. Most operational transients have been 
found less severe and fewer in numbers than anticipated in the de- 
sign fatigue analysis. Use of fatigue monitoring has assisted in 
quantifying newly discovered stressors and has helped in detecting 
the presence of thermal stratification of unsuspected locations. 


25950 (NUREG/CP-0141, pp. 3-15) A brief history of the air 
cleaning conferences. First, MW. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
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(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

| have been asked to prepare a history of the air cleaning con- 
ferences. Undertaking such a task is, of course, a wonderful 
opportunity for reminiscences and a chance to retell old war sto- 
ries. | must admit that it has taken much longer than | anticipated 
because | found myself so completely engrossed rereading the old 
records that time seemed to stop, although the hours passed. But 
a history of the nuclear air cleaning conferences means more than 
a stroll down memory lane. The 23 recorded air cleaning confer- 
ence proceedings reflect an important aspect of the history of 
major nuclear developments, both military and civilian, because en- 
gineered safety features designed to prevent dispersion of 
radioactive products to the environment have always been a ne- 
cessity for progress in this field. For this reason, | hope the history 
of the nuclear air cleaning conferences will not only be enjoyable, 
but also have meaning for young people entering this field. The air 
cleaning conferences were an outgrowth of the operations of the 
U.S. Atomic Energy Commission's (AEC) Stack Gas Working 
Group established in 1948 to review air cleaning operations at 
AEC installations. AEC’s Division of Engineering sponsored and 
funded air cleaning research and development at Harvard Univer- 
sity's School of Public Health, beginning about the same time. In 
addition to research and development, the Harvard contract called 
for consulting and educational services. The latter provided the op- 
portunity for meetings devoted to information on air cleaning that 
could be applied to ongoing and anticipated nuclear operations. 


25951 (NUREG/CP-0141, pp. 34-53) Challenges of equip- 
ment qualification using today’s standards with emphasis on a 
class 1E motor program. Deaton, K. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

This paper describes qualification of new equipment for safety 
related service in the nuclear power industry in accordance with 
current industry standards. This topic is presented from the per- 
spective of an original equipment manufacturer J(OEM). Equipment 
qualification is first discussed in a general way then an example is 
provided of an electric motor qualification. A review of alternative 
qualification methods including commercial dedication is included. 
Potential difficulties with alternative/expedited qualification methods 
are also discussed. 


25952 (NUREG/CP-0141, pp. 54-63) Evaluation of self- 
contained HEPA filter. Arndt, T.E. (Westinghouse Hanford 
Company, Richland, WA (United States)). USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

This paper presents the results of an evaluation of a self- 
contained high-efficiency particulate air filter (SHEPA) used in 
nuclear applications. A SCHEPA consists of filter medium encapsu- 
lated in a casing that is part of the system boundary. The SCHEPA 
fiter serves as a combination of filter housing and filter. The filter 
medium is attached directly to the casing using adhesive as a 
bonding agent. A cylindrical connection in the middie of the end 
caps connects the filter assembly to adjoining ductwork. The 
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SCHEPA must perform the functions of a filter housing, filter frame, 
and filter. It was recognized that the codes and standards do not 
address the SCHEPA specifically. Therefore, the investigation eval- 
uated the SCHEPA against current codes and standards related to 
the functional requirements of an air-cleaning system. The specific 
standards used are required by DOE Order 6430.1A' and include 
ASME N509°, ASME N510*, ERDA 76-21°, MIL-F-51068F®, NFPA 
90A, ? and NFPA 91°. The evaluation does not address whether 
the SCHEPA as a standard (off-the-shelf) fitter could be upgraded 
to meet the current code requirements for an air-cleaning unit. The 
evaluation also did not consider how the SCHEPA was used in a 
system (e.g., whether it was under positive or negative pressure or 
whether it served as an air inlet filter to prevent contamination re- 
leases under system pressurization). The results of the evaluation 
show that, the SCHEPA filter does not meet design, fabrication, 
testing, and documentation requirements of ASME N509° and 
ASME N510*. The paper will identify these deficiencies. Specific 
exhaust system requirements and application should be considered 
when an evaluation of the SCHEPA filter is being performed in ex- 
isting systems. When new designs are being comtemplated, other 


types of HEPA filter housings can be used in lieu of the SCHEPA 
filter. 


25953 (NUREG/CP-0141, pp. 68-77) ASME N510 test re- 
sults for Savannah River Site AACS filter compartments. Paul, 
J.D. (Westinghouse Savannah River Company, Aiken, SC (United 
States)); Punch, T.M. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The K-Reactor at the Savannah River Site recently implemented 
design improvements for the Airborne Activity Confinement System 
(AACS) by procuring, installing, and testing new Air Cleaning Units, 
or filter compartments, to ASME AG-11, N509, and N510 require- 
ments. Specifically, these new units provide documentable seismic 
resistance to a Design Basis Accident earthquake, provide 2 inch 
adsorber beds with 0.25 second residence time, and meet ali AG- 
1, N509, and N510 requirements for testability and maintainability. 
This paper presents the results of the Site acceptance testing and 
discusses an issue associated with sample manifold qualification 
testing. 


25954 (NUREG/CP-0141, pp. 78-83) An evaluation of ef- 
forts by nuclear power plants to use ASTM D3803-89. Freeman, 
W.P. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Environmental 
Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OST]; 
NTIS; GPO; INIS. 

The number of nuclear power plants are now using ASTM 
D3803-89, “Standard Test Method for Nuclear-Grade Activated 
Carbon” for routine surveillance testing of adsorbents. In order to 
judge the impact of this change, we have gathered radioiodine re- 
moval test results from our data base on a system-by-system basis 
(i.e. control room, technical support center, and spent fuel pool) 
and compared test results obtained for the same kind of systems 
using the new and older test methods. Included in this comparison 
are systems with and without humidity control. Results are dis- 
cussed from the standpoint of what to expect if a change to testing 
using ASTM D3803-89 is contemplated, especially regarding test 
results in light existing acceptance criteria. Additionally, the results 
are discussed from the standpoint of the sensitivity of the ASTM 
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test method to detect when the performance of the carbon in air 
cleaning systems has been compromised (compared to the older 
methods). Finally, we offer some suggestions for how other plants 


might upgrade their carbon testing to incorporate testing to ASTM 
D3803-89. 


25955 (NUREG/CP-0141, pp. 87-92) HEPA filter testing - 
Department of Energy Office of Nuclear Energy Facilities. 
Sherwood, G.L. Jr. (Department of Energy, Washington, DC 
(United States)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738—: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NAC nuclear air cleaning conference. 820p. Source: OST]; 
NTIS; GPO; INIS. 

This paper provides the background of, and some results from, a 
review of HEPA filter testing during 1993 at selected Department of 
Energy (DOE) facilities. Recommendations for improvements in 
standards resulting from the review are also presented. 


25956 (NUREG/CP-0141, pp. 96-97) A single standard for 
in-place testing of DOE HEPA filters - not. Mokler, B.V. (Los 
Alamos National Laboratory, NM (United States)). USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. DOE Contract W-7405-ENG-36. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

This article is a review of arguments against the use of a single 
standard for in-place testing of DOE HEPA filters. The author feels 
that the term ‘standard’ entails mandatory compliance. Additionally, 
the author feels that the variety of DOE HEPA systems requiring 
in-place testing is such that the guidance for testing must be writ- 
ten in a permissive fashion, allowing options and alternatives. With 
this in mind, it is not possible to write a single document entailing 
mandatory compliance for all DOE facilities. 


25957 (NUREG/CP-0141, pp. 150-157) HEPA filter concerns 
= an overview. Leonard, J.F. (Department of Energy, Washington, 
DC (United States)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The U.S. Department of Energy (DOE) recently initiated a com- 
plete review of the DOE High Efficiency Particulate Air (HEPA) 
Filter Program to identify areas for improvement. Although this 
process is currently ongoing, various issues and problems have al- 
ready been identified for action that not only impacts the DOE 
HEPA filter program, but potentially the national and international 
air cleaning community as well. This paper briefly reviews a few of 
those concerns that may be of interest, and discusses actions initi- 
ated by the DOE to address the associated issues and problems. 
Issues discussed include: guidance standards, in-place testing, 
specifications, Test Facilities, portable units, vacuum cleaners, sub- 
stitute aerosols, filter efficiencies, aging/shelf life/service life, fire 
suppression, handbook, Quality Products List (QPL), QA testing, 
and evaluations. 





25958 (NUREG/CP-—0141, pp. 158-175) A novel permanently 
magnetised high gradient magnetic filter using assisted cap- 
ture for fine particles. Watson, J.H.P. (Univ. of Southampton 
(United Kingdom)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-—: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NAC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

This paper describes the structure and properties of a novel per- 
manently magnetised magnetic filter for fine friable radioactive 
material. Previously a filter was described and tested. This filter 
was designed so that the holes in the filter are left open as capture 
proceeds which means the pressure drop builds up only slowly. 
This filter is not suitable for friable composite particles which can 
be broken by mechanical forces. The structure of magnetic part of 
the second filter has been changed so as to strongly capture parti- 
cles composed of fine particles weakly bound together which tend 
to break when captured. This uses a principle of assisted-capture 
in which coarse particles aid the capture of the fine fragments. The 
technique has the unfortunate consequence that the pressure drop 
across the filter rises faster as capture capture proceeds than the 
fitter described previously. These filters have the following charac- 
teristics: (1) No external magnet is required. (2) No external power 
is required. (3) Small is size and portable. (4) Easily interchange- 
able. (5) Can be cleaned without demagnetising. 


25959 (NUREG/CP-0141, pp. 176-186) The development of 
a HEPA filter with improved dust holding characteristics. Dy- 
ment, J.; Hamblin, C. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-—: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

A limitation of the HEPA filters used in the extract of nuclear fa- 
cilities is their relatively low capacity for captured dust. The costs 
associated with the disposal of a typical filter means that there are 
clear incentives to extend filter life. The work described in this 
report are the initial stages in the development of a filter which in- 
corporates a medium which enhances its dust holding capacity. 
Experimental equipment was installed to enable the dust loading 
characteristics of candidate media to be compared with those of the 
glass fibre based papers currently used in filter construction. These 
tests involved challenging representative samples of the media with 
an air stream containing a controlled concentration of thermally 
generated sodium chloride particles. The dust loading characteris- 
tics of the media were then compared in terms of the rate of 
increasing in pressure differential. A number of “graded density” 
papers were subsequently identified which appeared to offer signifi- 
cant improvements in dust holding. In the second phase of the 
programme deep-pleat filters (1,700 M°h—") incorporating graded 
density papers were manufactured and tested. Improvements of up 
to 50% were observed in their capacity for the sub-micron sodium 
chloride test dust. Smaller differences (15%) were measured when 
a coarser, carbon black, challenge was used. This is attributed to 
the differences in the particles sizes of the two dusts. 


25960 (NUREG/CP-0141, pp. 187-194) Effect of humidity 
on the filter pressure drop. Vendel, J. (institut de Protection et de 
Surete Nucleaire, Gif-sur-Yvette (France)); Letourneau, P. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
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Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

The effects of humidity on the filter pressure drop have been re- 
ported in some previous studies in which it is difficult to draw 
definite conclusions. These studies show contradictory effects of 
humidity on the pressure drop probably due to differences in the 
hygroscopicity of the test aerosols. The objective of this paper is to 
present experimental results on the evolution of the filter pressure 
drop versus mass loading, for different test aerosols and relative 
humidities. Present results are compared to those found in various 
publication. An experimental device has been designed to measure 
filter pressure drop as the function of the areal density for relative 
humidity varying in the range of 9 % to 85 %. Experiments have 
been conducted with hygroscopic: (CsOH) and nonhygroscopic 
aerosols (TiOz). Cesium hydroxyde (CsOH) of size of 2 un M 
AMMD has been generated by an ultrasonic generator and the 0.7 
um AMMD titanium oxyde has been dispersed by a “turn-table” 
generator. As it is noted in the BISWAS'publication [3], present 
results show, in the case of nonhygroscopic aerosols, a linear rela- 
tionship of pressure drop to mass loading. For hygroscopic 
aerosols two cases must be considered: for relative humidity below 
the deliquescent point of the aerosol, the relationship of pressure 
drop to mass loading remains linear; above the deliquescent point, 
the results show a sudden increase in the pressure drop and the 
mass capacity of the filter is drastically reduced. 


25961 (NUREG/CP-0141, pp. 195-213) Preliminary field 
evaluation of high efficiency steei filters. Bergman, W. 
(Lawrence Livermore National Laboratory, CA (United States)); 
Larsen, G.; Lopez, R. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Environmental Guidance; Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

We have conducted an evaluation of two high efficiency steel fil- 
ters in the exhaust of an uranium oxide grit blaster at the Y-12 
Plant in Oak Ridge Tennessee. The filters were installed in a spe- 
cially designed fitter housing with a reverse air-pulse cleaning 
system for automatically cleaning the filters in-place. Previous tests 
conducted on the same filters and housing at LLNL under con- 
trolled conditions using Arizona road dust showed good cleanability 
with reverse air pulses. Two high efficiency steel filters, containing 
64 pleated cartridge elements housed in the standard 2’ x 2’ x 1’ 
HEPA frame, were evaluated in the filter test housing using a 1,000 
cfm slip stream containing a high concentration of depleted uranium 
oxide dust. One filter had the pleated cartridges manufactured to 
our specifications by the Pall Corporation and the other by Memtec 
Corporation. Test results showed both filters had a rapid increase 
in pressure drop with time, and reverse air pulses could not de- 
crease the pressure drop. We suspected moisture accumulation in 
the filters was the problem since there were heavy rains during the 
evaluations, and the pressure drop of the Memtec filter decreased 
dramatically after passing clean, dry air through the filter and after 
the filter sat idle for one week. Subsequent laboratory tests on a 
single filter cartridge confirmed that water accumulation in the filter 
was responsible for the increase in filter pressure drop and the in- 
ability to lower the pressure drop by reverse air pulses. No effort 
was made to identify the source of the water accumulation and 
correct the problem because the available funds were exhausted. 


25962 (NUREG/CP-0141, pp. 233-240) Radionuclide air 
emissions at Department of Energy facilities. Duvall, K. (Depart- 
ment of Energy, Washington, DC (United States)). USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Guidance; Nuclear 
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Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

Facilities operated by the U.S. Department of Energy (DOE) han- 
die and process radioactive materials in conjunction with their 
research, nuclear materials production, remediation and waste dis- 
posal activities. Radionuclide emissions to the atmosphere from 
DOE facilities are regulated by the Environmental Protection 
Agency (EPA) under 40 CFR Part 61, Subpart H for emissions 
other than radon. Subpart H requires DOE to monitor emissions 
from stacks and calculate a potential offsite dose to an individual 
using EPA approved methods and procedures. DOE has applied to 
EPA for approval to use alternative methods for some of the EPA 
requirements for continuous monitoring. The use of alternative 
methods such as single-point sampling with a shrouded probe will 
have an impact at several major DOE facilities. These facilities are 
identified. 


25963 (NUREG/CP-0141, pp. 308-312) Residence time de- 
termination for adsorbent beds of different configurations. 
Otermat, J.E.; Wikoff, W.O.; Kovach, J.L. USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

The residence time calculations of ASME AG-1 Code, Section 
FC, currently specify a screen surface area method, that is techni- 
cally incorrect. Test data has been obtained on Type Il adsorber 
trays of different configurations to establish residence time in the 
adsorber trays. These data indicate that the air volume/carbon vol- 
ume ratio or the average screen area are more appropriate for the 
calculation of the residence time calculation than the currently 
used, smallest screen area basis. 


25964 (NUREG/CP-0141, pp. 539-549) Experimental study 
on the particles deposition in the sampling duct. Vendel, J. (In- 
stitut de Protection et de Surete Nucleaire, Yvette (France)); 
Charuau, J. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

A high standard of protection against the harmful effects of 
radioactive aerosol dissemination requires a measurement, as rep- 
resentative as possible, of their concentration. This measurement 
depends on the techniques used for aerosol sampling and transfer 
to the detector, as well as on the location of the latter with respect 
to the potential sources. The aeraulic design of the apparatus is 
also an important factor. Once collected the aerosol particles often 
have to travel through a variably shaped duct to the measurement 
apparatus. This transport is responsible for losses due to the parti- 
cles deposition on the walls, leading to a distortion on the 
concentration measurements and a change in the particle size dis- 
tribution. To estimate and minimize measurement errors it is 
important to determine the optimal transport conditions when de- 
signing a duct; its diameter and material, the radius of curvature of 
the bends and the flow conditions must be defined in particular. 
This paper presents an experimental study in order to determine, 
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for each deposition mechanism, the retained fraction, or the depo- 
sition velocity for different flow regimes. This study has pointed out 
that it exists a favourable flow regime for the particle transport 
through the sampling ducts (2 500 < Re < 5 000). It has been es- 
tablished, for any particle diameters, equations to predict the 
aerosol penetration in smooth-walled cylindrical metal ducts. 


25965 (NUREG/CP-0141, pp. 553-562) Filter-adsorber 
aging assessment. Winegardner, W.K. (Pacific Northwest Labora- 
tory, Richland, WA (United States)). USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

An aging assessment of high-efficiency particulate (HEPA) air fil- 
ters and activated carbon gas adsorption units was performed by 
the Pacific Northwest Laboratory as part of the U.S. Nuclear Regu- 
latory Commission’s (USNRC) Nuclear Plant Aging Research 
(NPAR) Program. This evaluation of the general process in which 
characteristics of these two components gradually change with time 
or use included the compilation of information concerning failure 
experience, stressors, aging mechanisms and effects, and inspec- 
tion, surveillance, and monitoring methods (ISMM). Stressors, the 
agents or stimuli that can produce aging degradation, include heat, 
radiation, volatile contaminants, and even normal concentrations of 
aerosol particles and gasses. In an experimental evaluation of 
degradation in terms of the tensile breaking strength of aged filter 
media specimens, over forty percent of the samples did not meet 
specifications for new material. Chemical and physical reactions 
can gradually embrittle sealants and gaskets as well as filter media. 
Mechanisms that can lead to impaired adsorber performance are 
associated with the loss of potentially available active sites as a re- 
sult of the exposure of the carbon to airborne moisture or volatile 
organic compounds. Inspection, surveillance, and monitoring meth- 
ods have been established to observe filter pressure drop buildup, 
check HEPA filters and adsorbers for bypass, and determine the 
retention effectiveness of aged carbon. These evaluations of in- 
stalled filters do not reveal degradation in terms of reduced media 
strength but that under normal conditions aged media can continue 
to effectively retain particles. However, this degradation may be im- 
portant when considering the likelihood of moisture, steam, and 
higher particle loadings during severe accidents and the fact it is 
probable that the filters have been in use for an extended period. 


25966 (NUREG/CP-—0141, pp. 613-637) Preliminary studies 
to determine the shelf lite of HEPA filters. Gilbert, H. (Lawrence 
Livermore National Laboratory, CA (United States)); Fretthold, J.K.; 
Rainer, F. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRFC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

We have completed a preliminary study using filter media tests 
and filter qualification tests to investigate the effect of shelf-life on 
HEPA filter performance. Our media studies showed that the ten- 
sile strength decreased with age, but the data were not sufficient to 
establish a shelf-life. Thermogravimetric analyses demonstrated 
that one manufacturer had media with low tensile strength due to 
insufficient binder. The fitter qualification tests (heated air and over- 
pressure) conducted on different aged filters showed that filter age 
is not the primary factor affecting filter performance; materials and 
the construction design have a greater effect. An unexpected find- 
ing of our study was that sub-standard HEPA filters have been 





installed in DOE facilities despite existing regulations and filter 
qualification tests. We found that the filter with low tensile strength 
failed the overpressure test. The same filter had passed the heated 
air test, but left the filter so structurally weak, it was prone to blow- 
out. We recommend that DOE initiate a filter qualification program 
to prevent this occurrence. 


25967 (NUREG/CP-0141, pp. 639-657) Effects on the effi- 
ciency of activated carbon on exposure to welding fumes. 
Ghosh, D. (Southern Company Services, Inc., Birmingham, AL 
(United States)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Environmental Guidance; Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Batavia, OH (United States); Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

It is the intention of this paper to document that certain types of 
welding fumes have little or no effect on the effectiveness of the 
carbon filter air filtration efficiency when directly exposed to a con- 
trolled amount of welding fumes for a short-term period. The 
welding processes studied were restricted to shielded metal arc 
welding (SMAW), flux cored arc welding (FCAW), gas tungsten arc 
welding (GTAW) and gas metal arc welding (GMAW) processes. 
Contrary to the SMAW and FCAW processes, the GTAW (or TIG) 
and the GMAW (or MIG) welding processes do not require the use 
of flux as part of the overall process. Credit was taken for these 
processes occurring in inert gas environments and producing mini- 
mal amount of smoke. It was concluded that a study involving the 
SMAW process would also envelop the effects of the TIG and MIG 
welding processes. The quantity of welding fumes generated dur- 
ing the arc welding process is a function of the particular process, 
the size and type of electrode, welding machine amperage, and 
operator proficiency. For this study, the amount of welding for spe- 
cific testing was equated to the amount of welding normally 
conducted during plant unit outages. Different welding electrodes 
were also evaluated, and the subsequent testing was limited to an 
E7018 electrode which was judged to be representative of all car- 
bon and stainless steel electrodes commonly used at the site. The 
effect of welding fumes on activated charcoal was tested using a 
filtration unit complete with prefilters, upstream and downstream 
high efficiency particulate air (HEPA) filters, and a carbon adsorber 
section. The complete system was field tested in accordance with 
ANSI N510 standards prior to exposing the filters and the adsorber 
bed to welding fumes. The carbon samples were tested at an es- 
tablished laboratory using ASTM D3803-1989 standards. 


25968 


(NUREG/CP-0141, pp. 682-694) Experimental study 
of elementary collection efficiency of aerosols by spray: De- 
sign of the experimental device. Ducret, D.; Vendel, J.; Garrec. 
S.L. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Environmental 


Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The safety of a nuclear power plant containment building, in 
which pressure and temperature could increase because of a over- 
heating reactor accident, can be achieved by spraying water drops. 
The spray reduces the pressure and the temperature levels by 
condensation of steam on cold water drops. The more stringent 
thermodynamic conditions are a pressure of 5.105 Pa (due to 
steam emission) and a temperature of 413 K. Moreover its energy 
dissipation function, the spray leads to the washout of fission prod- 
uct particles emitted in the reactor building atmosphere. The 
present study includes a large program devoted to the evaluation 
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of realistic washout rates. The aim of this work is to develop exper- 
iments in order to determine the collection efficiency of aerosols by 
a single drop. To do this, the experimental device has to be de- 
signed with fundamental criteria:-Thermodynamic conditions have 
to be representative of post-accident atmosphere. Thermodynamic 
equilibrium has to be attained between the water drops and the 
gaseous phase. Thermophoretic, diffusiophoretic and mechanical 
effects have to be studied independently. Operating conditions 
have to be homogenous and constant during each experiment. 
This paper presents the design of the experimental device. In prac- 
tice, the consequences on the design of each of the criteria given 
previously and the necessity of being representative of the real 
conditions will be described. 


25969 (NUREG/CP-0141, pp. 758-765) Comparison of 
Emery 3004 and 3006 characteristics with DOP for possible 
use in HEPA filter leak tests. Kovach, B.J. (Nuclear Consulting 
Services, Inc., Columbus, OH (United States)); Banks, E.M.; Ko- 
vacs, G. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Environmental 
Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The particle size distribution, concentration, liquid to aerosol con- 
version rate and ignition properties of DOP, Emery 3004 and 
Emery 3006 aerosols generated by the NUCON Aerosol Genera- 
tors Models SN-10 and DG-F were obtained. Results demonstrate 
the Emery products are acceptable replacements for DOP in per- 
forming leak testing of HEPA filters. 


25970 (NUREG/CP-0146) Workshop on gate valve pres- 
sure locking and thermal binding. Brown, EJ. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation. Jul 1995. 263p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (CONF- 
9402154—: Workshop on gate valve pressure locking and thermal 
binding, New Orleans, LA (United States), 4 Feb 1994). Source: 
OSTI; NTIS; INIS; GPO. 

The purpose of the Workshop on Gate Valve Pressure Locking 
and Thermal Binding was to discuss pressure locking and thermal 
binding issues that could lead to inoperable gate valves in both 
boiling water and pressurized water reactors. The goal was to fos- 
ter exchange of information to develop the technical bases to 
understand the phenomena, identify the components that are sus- 
ceptible, discuss actual events, discuss the safety significance, and 
illustrate known corrective actions that can prevent or limit the oc- 
currence of pressure locking or thermal binding. The presentations 
were structured to cover U.S. Nuclear Regulatory Commission staff 
evaluation of operating experience and planned regulatory activity; 
industry discussions of specific events, including foreign experi- 
ence, and efforts to determine causes and alleviate the affects; and 
valve vendor experience and recommended corrective action. The 
discussions indicated that identifying valves susceptible to pressure 
locking and thermal binding was a complex process involving 
knowledge of components, systems, and plant operations. The cor- 
rective action options are varied and straightforward. 


25971 (NUREG/CR-4219-Vol.10-No.2) Heavy-Section Steel 
Technology Program Semiannual progress report, April- 
September 1993. Volume 10, No. 2. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering 
Technology; Oak Ridge National Lab., TN (United States). May 
1995. 160p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/TM-9593/V10-N2). Source: OSTI; NTIS; GPO; INIS. 

The Heavy-Section Steel Technology (HSST) Program is con- 
ducted for the Nuclear Regulatory Commission by Oak Ridge 
National Laboratory (ORNL). The program focuses on the develop- 
ment and validation of technology for the assessment of 


ERA Vol. 20, No. 11 161 





22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


fracture-prevention margins in commercial nuclear reactor pressure 
vessels. The HSST Program is organized in 12 tasks: Program 
management, fracture methodology and analysis, material charac- 
terizations and properties, special technical assistance, fracture 
analysis computer programs, cleavage-crack initiation, cladding 
evaluations, pressurized-thermal-shock technology, analysis meth- 
ods validation, fracture evaluation tests, warm prestressing, and 
biaxial loading effects on fracture toughness. The program tasks 
have been structured to emphasize the resolution fracture issues 
with near-term licensing significance. Resources to execute the re- 
search tasks are drawn from ORNL with subcontract support from 
universities and other research laboratories. Close contact is main- 
tained with the sister Heavy-Section Steel Irradiation Program at 
ORNL and with related research programs both in the United 
States and abroad. This report provide s an overview of principal 
developments in each of the 12 program tasks from April — 
September 1993. 


25972 (NUREG/CR-5944-Vol.2) A characterization of check 
valve degradation and failure experience in the nuclear power 
industry: 1991 Failures, Volume 2. McElhaney, K.L. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering 
Technology; Oak Ridge National Lab., TN (United States). Jul 
1995. 85p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL-6734/V2). Source: OSTI; NTIS; GPO; INIS. 

Review and characterization of check valve failures taken from 
the Institute of Nuclear Power Operation’s Nuclear Plant Reliability 
Data System was performed in accordance with part two of a 
three-phase project sponsored by the US Nuclear Regulatory Com- 
mission. The analysis was performed for check valve failures 
occurring in 1991 and is intended to update the previous analysis 
performed for the time period 1984-1990. To maintain consistency 
and for ease of the 1991 analysis presents the same parameters 
and cross-correlations in essentially the same format as the 1984— 
1990 study. Additional data was obtained for the 1991 analysis, 
including information related to specific check valve type. This in- 
formation is presented in a separate section of the report. 


25973 (NUREG/CR-6016) Aging and service wear of air- 
operated vaives used in safety-related systems at nuclear 
power plants. Cox, D.F.; McElhaney, K.L.; Staunton, R.H. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering Technology; Oak Ridge National Lab., TN (United 
States). May 1995. 72p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL-6748). Source: OSTI; NTIS; GPO; INIS. 

Air-operated valves (AOVs) are used in a variety of safety- 
related applications at nuclear power plants. They are often used 
where rapid stroke times are required or precise control of the 
valve obturator is required. They can be designed to operate auto- 
matically upon loss of power, which is often desirable when 
selecting components for response to design basis conditions. The 
purpose of this report is to examine the reported failures of AOVs 
and determine whether there are identifiable trends in the failures 
related to predictable causes. This report examines the specific 
components that comprise a typical AOV, how those components 
fail, when they fail, and how such failures are discovered. It also 
examines whether current testing frequencies and methods are ef- 
fective in predicting such failures. 


25974 


(NUREG/CR-6089) Detection of pump degradation. 
Greene, R.H. (and others); Casada, D.A.; Ayers, C.W. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Oak Ridge National Lab., TN 
(United States). Aug 1995. 106p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (United States). Source: 
NTIS; INIS; GPO. 

This Phase Il Nuclear Plant Aging Research study examines the 
methods of detecting pump degradation that are currently em- 
ployed in domestic and overseas nuclear facilities. This report 
evaluates the criteria mandated by required pump testing at U.S. 
nuclear power plants and compares them to those features charac- 
teristic of state-of-the-art diagnostic programs and practices 
currently implemented by other major industries. Since the working 
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condition of the pump driver is crucial to pump operability, a brief 
review of new applications of motor diagnostics is provided that 
highlights recent developments in this technology. The routine 
collection and analysis of spectral data is superior to all other tech- 
nologies in its ability to accurately detect numerous types and 
causes of pump degradation. Existing ASME Code testing criteria 
do not require the evaluation of pump vibration spectra but instead 
overall vibration amplitude. The mechanical information discernible 
from vibration amplitude analysis is limited, and several cases of 
pump failure were not detected in their early stages by vibration 
monitoring. Since spectral analysis can provide a wealth of perti- 
nent information concerning the mechanical condition of rotating 
machinery, its incorporation into ASME testing criteria could merit a 
relaxation in the monthly-to-quarterly testing schedules that seek to 
verify and assure pump operability. Pump drivers are not included 
in the current battery of testing. Operational problems thought to 
be caused by pump degradation were found to be the result of mo- 
tor degradation. Recent advances in nonintrusive monitoring 
techniques have made motor diagnostics a viable technology for 
assessing motor operability. Motor current/power analysis can de- 
tect rotor bar degradation and ascertain ranges of hydraulically 
unstable operation for a particular pump and motor set. The con- 
cept of using motor current or power fluctuations as an indicator of 
pump hydraulic load stability is presented. 


25975 (NUREG/CR-6313-Vol.1) Robust, accurate, and non- 
contacting vibration measurement systems: Summary of 
comparison measurements of the robust laser interferometer 
and typical accelerometer systems. Volume 1. Goodenow, T.C. 
(Epoch Engineering, Inc., Gaithersburg, MD (United States)); Ship- 
man, R.L.; Holland, H.M. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Epoch Engji- 
neering, Inc., Gaithersburg, MD (United States). Jun 1995. 7ip. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; GPO; INIS. 

Epoch Engineering, Incorporated (EEl) has completed a series of 
vibration measurements comparing their newly-developed Robust 
Laser Interferometer (RLI) with accelerometer-based instrumenta- 
tion systems. EEI has successfully demonstrated, on several 
pieces of commonplace machinery, that non-contact, line-of-sight 
measurements are practical and yield results equal to or, in some 
cases, better than customary field implementations of accelerome- 
ters. The demonstration included analysis and comparison of such 
phenomena as nonlinearity, transverse sensitivity, harmonics, and 
signal-to-noise ratio. Fast Fourier Transformations were performed 
on the accelerometer and the laser system outputs to provide a 
comparison basis. The RLI was demonstrated, within the limits of 
the task, to be a viable, line-of-sight, non-contact alternative to ac- 
celerometer systems. Several different kinds of machinery were 
instrumented and compared, including a small pump, a gear-driven 
cement mixer, a rotor kit, and two small fans. Known machinery vi- 
bration sources were verified and RLI system output file formats 
were verified to be compatible with commercial computer programs 
used for vibration monitoring and trend analysis. The RLI was also 
observed to be less subject to electromagnetic interference (EMI) 
and more capable at very low frequencies. 


25976 (NUREG/CR-6313-Vol.2) Robust, accurate, and non- 
contacting vibration measurement systems: Supplemental 
appendices presenting comparison measurements of the ro- 
bust laser interferometer and typical accelerometer systems. 
Volume 2. Goodenow, T.C. (Epoch Engineering, Inc., Gaithers- 
burg, MD (United States)); Shipman, R.L.; Holland, H.M. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Epoch Engineering, Inc., Gaithersburg, MD (United 
States). Jun 1995. 187p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
GPO; INIS. 

Epoch Engineering, Incorporated (EEI) has completed a series of 
vibration measurements comparing their newly-developed Robust 
Laser Interferometer (RLI) with accelerometer-based instrumenta- 
tion systems. EEl has successfully demonstrated, on several 
pieces of commonplace machinery, that non-contact, line-of-sight 
measurements are practical and yield results equal to or, in some 





cases, better than customary field implementations of accelerome- 
ters. The demonstration included analysis and comparison of such 
phenomena as nonlinearity, transverse sensitivity, harmonics, and 
signal-to-noise ratio. Fast Fourier Transformations were performed 
on the accelerometer and the laser system outputs to provide a 
comparison basis. The RLI was demonstrated, within the limits o 
the task, to be a viable, line-of-sight, non-contact alternative to ac- 
celerometer systems. Several different kinds of machinery were 
instrumented and. compared, including a small pump, a gear- 
driven cement mixer, a rotor kit, and two small fans. Known 
machinery vibration sources were verified and RLI system output 
file formats were verified to be compatible with commercial com- 
puter programs used for vibration monitoring and trend analysis. 
The RLI was also observed to be less subject to electromagnetic 
interference (EMI) and more capable at very low frequencies. This 
document, Volume 2, provides the appendices to this report. 


25977 (NUREG/CR-6334) New sensor for measurement of 
low air flow velocity. Phase | final report. Hashemian, H.M. 
(Analysis and Measurement Services Corp., Knoxville, TN (United 
States)); Hashemian, M.; Riggsbee, E.T. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Regulatory 
Applications; Analysis and Measurement Services Corp., Knoxville, 
TN (United States). Aug 1995. 143p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The project described here is the Phase | feasibility study of a 
two-phase program to integrate existing technologies to provide a 
system for determining air flow velocity and direction in radiation 
work areas. Basically, a low air flow sensor referred to as a ther- 
mocouple flow sensor has been developed. The sensor uses a 
thermocouple as its sensing element. The response time of the 
thermocouple is measured using an existing in-situ method called 
the Loop Current Step Response (LCSR) test. The response time 
results are then converted to a flow signal using a response time- 
versus-flow correlation. The Phase | effort has shown that a strong 
correlation exists between the response time of small diameter 
thermocouples and the ambient flow rate. As such, it has been 
demonstrated that thermocouple flow sensors can be used suc- 
cessfully to measure low air flow rates that can not be measured 
with conventional flow sensors. While the thermocouple flow sen- 
sor developed in this project was very successful in determining air 
flow velocity, determining air flow direction was beyond the scope 
of the Phase | project. Nevertheless, work was performed during 
Phase | to determine how the new flow sensor can be used to de- 
termine the direction, as well as the velocity, of ambient air 
movements. Basically, it is necessary to use either multiple flow 
sensors or move a single sensor in the monitoring area and make 
flow measurements at various locations sweeping the area from 
top to bottom and from left to right. The results can then be used 
with empirical or physical models, or in terms of directional vectors 
to estimate air flow patterns. The measurements can be made con- 
tinuously or periodically to update the flow patterns as they change 
when people and objects are moved in the monitoring area. The 
potential for using multiple thermocouple flow sensors for determin- 
ing air flow patterns will be examined in Phase Il. 


25978 (UCRL-CR-120813) Meeting performance goals by 
the use of experience data. Salmon, M.W. (EQE Engineering 
Consuttants, Irvine, CA (United States)); Kennedy, R.P. Lawrence 
Livermore National Lab., CA (United States); EQE Engineering 
Consultants, Irvine, CA (United States); RPK Structural Mechanics 
Consulting, Yorba Linda, CA (United States). 1 Dec 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017875. Source: 
OSTI; NTIS; INIS; GPO Dep. 

DOE Order 5480.28 requires that all existing structures, systems, 
and components be evaluated for effects of natural phenomena 
hazards (seismic). In DOE-STD-1020-94, structures, systems, and 
components (SSC) are classified into four performance categories. 
Criteria are proposed in this paper by which the experience data 
based methodology contained in the generic implementation proce- 
dure can be used to verify the seismic adequacy of SSCs in DOE 
facilities, and meet the performance based criteria of DOE-STD- 
1020-94 and DOE Order 5480.28. 
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25979 (KAERI-TR-340/93) The development of fuel rod me- 
chanical design automation procedures. Han, Hee Tak (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Lee, Chan Bok; Kim, Oh Whan; Kim, Hong Jin; Kim, Kyu Tae. Ko- 
rea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Nov 1992. 113p. (In Korean). Order Number DE96600657. Source: 
OSTI; NTIS; INIS. 

A procedure file, FRDAUTO (Fuel rod mechanical design au- 
tomation procedure) was developed to increase efficiency of 
computer work under the CYBER 960-31 NOS/VE system for the 
fuel rod mechanical design. The FRDAUTO performs sequentially 
and automatically code input preparation, code execution and code 
output processing to get user-defined parameters for the fuel rod 
mechanical design codes such as CARO-D 5.5 and COMO-D. The 
verification of FRDAUTO was carried out by comparing the FR- 
DAUTO results with the manually obtained results. Due to the fully 
automatic processing the application of FRDAUTO to the fuel rod 
mechanical design calculations results in significant reduction of 
computer work in code input preparation, code execution and con- 
version of code output into the design parameters. In addition, it 
removes the source of inadvertent human error. (Author) 12 refs., 
19 tabs. 


25980 (KAERI-TR-378/93) The evaluation of the integrity 
for the 1st and 2nd welded fuel rod from low-tin zry-tube. Song, 
Kee Nam (Korea Atomic Energy Research Institute, Taejon (Korea, 
Republic of)); Yoo, Ho Sik; Lee, Chang Woo. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Aug 1993. 43p. (In 
Korean). Order Number DE96600658. Source: OSTI; NTIS; INIS. 
The fuel rods containing UO2 pellets are plugged and seal 
welded at the ends to encapsulate the fuel. Due to the weld de- 
fects and different microstructure in the weld region of the fuel rod, 
the weld region may be weak compared to the parent parts. This 
technical report is provided to introduce the basis and procedure of 
internal burst test, metallographic test and corrosion test after per- 
forming the 1st and 2nd weldings of the fuel rod, and also included 
the analysis whether the procedure qualification test results are met 
to the specification requirement. (Author) 13 refs., 13 figs., 7 tabs. 


25981 (KAERI-TR-381/93) The development of ADS-doped 
UO, pellet technology for high burnup nuclear fuel. Lee, Young 
Woo (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Lee, Kyu Am; Choi, Kwang Kook. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Aug 1993. 113p. (In 
Korean). Order Number DE96600659. Source: OSTI; NTIS; INIS. 

As for the study of the second year, following the results 
obtained during the first year, experiments for the process develop- 
ment were performed by varying process parameters i.e., 
compaction pressure and sintering temperature in more detailed 
manner. Also analysed were the microstructure of ADS-doped UO, 
pellets mainly for the grain size and porosity, and thermal resinter- 
ing stability. Size reduction of ADS powder by means of planetary 
ball-mill was characterized and sintering behavior of UO2 powder 
mixed with ADS as well as the behavior of ADS during sintering of 
ADS-doped UOz were studied. A detailed process flow was 
preliminarily established for the process qualification test to be per- 
formed, which included not only the process steps and the 
equipments to be used, but also the operation conditions and qual- 
ity inspection methods and criteria for each process step. (Author) 
16 refs., 36 figs., 3 tabs. 


25982 (KAERI-TR-382/93) A technical report on the evalua- 
tion of the integrity for the welded guide thimble. Song, Kee 
Nam (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Yoo, Ho Sik; Lee, Chang Woo. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Sep 1993. 43p. (in 
Korean). Order Number DE96600660. Source: OSTI; NTIS; INIS. 
The guide thimble provide structural continuity for the skeleton 
and provide channels for the control rod during reactor trip and 
also use flow path of the reactor coolant during normal operation. 
This technical report is provided to basis and procedure of the ten- 
sile test metallographic test and corrosion test for the evaluation of 


ERA Vol. 20, No. 11 163 





22 NUCLEAR REACTOR TECHNOLOGY 
2203 Fuel Elements 


the integrity of three weld regions in the guide thimble and also 
includes the analysis whether the procedure qualification tests re- 
sults are met to the specification requirement. (Author) 13 refs., 9 
figs., 13 tabs. 


25983 (KAERI-TR-394/93) Seismic behaviour of fuel 
assembly. Song, Heuy Gap (Korea Atomic Energy Research Insti- 
tute, Taejon (Korea, Republic of)); Jhung, Myung Jo. Korea Atomic 
Energy Research Inst., Daeduk (Korea, Republic of). Nov 1993. 
7ip. (In Korean). Order Number DE96600661. Source: OSTI; 
NTIS; INIS. 

A general approach for the dynamic time-history analysis of the 
reactor core is presented in this paper as a part of the fuel assem- 
bly qualification program. Several detailed core models are set up 
to reflect the placement of the fuel assemblies within the core 
shroud. Peak horizontal responses are obtained for each model for 
the motions induced from earthquake. The dynamic responses 
such as fuel assembly shear force, bending moment and displace- 
ment, and spacer grid impact loads are carefully investigated. Also, 
the sensitivity responses are obtained for the earthquake motions 
and the fuel assembly non-linear response characteristics are dis- 
cussed. (Author) 9 refs., 24 figs., 1 tab. 


25984 (KAERI-TR-401/93) Stress analysis of a flow plate 
tor DRBEP-DG. Im, Jung Sik (Korea Atomic Energy Research In- 
stitute, Taejon (Korea, Republic of)); Lee, Jae Kyung; Sohn, Dong 
Sung. Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of). Nov 1993. 45p. (in Korean). Order Number 
DE96600662. Source: OSTI; NTIS; INIS. 

Stress analysis of a flow plate for the debris-resistant bottom end 
piece-double grid (DRBEP-DG) is performed in order to confirm the 
mechanical integrity of the bottom end piece plate under the de- 
sign load which is identified as 4g shipping and handling load. 
ANSYS code is used in the analysis with the element type of STIF 
45 3-dimensional isoparametric element. The design load is 
uniformly applied to the nodal points around the guide thimble lo- 
cations. The results show that under the shipping and handling 
load the largest stress in the flow plate is below the stress crite- 
rion. Thus it can be concluded that the mechanical integrity of the 
flow plate will be maintained. (Author) 8 refs., 20 figs., 5 tabs. 


25985 (KAERI-TR-413/94) Safety evaluation report on the 
spacer grid loss coefficient change for YGN 3 and 4. Park, 
Chan Oh (Korea Atomic Energy Research Institute, Taejon (Korea, 
Republic of)); Kim, Kyu Tae; Chun, Tae Hyun. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Jan 1994. 25p. (In 
Korean). Order Number DE96600663. Source: OSTI; NTIS; INIS. 
This report presents a safety evaluation on the spacer grid loss 
coefficient changes for YGN 3 and 4 and demonstrates that the 
safety analysis results generated based on the original loss 
coefficient values remain valid. As a result of the change in fuel as- 
sembly component loss coefficient, a few specific values reported 
in the YGN 3 and 4 FSAR have changed. (Author) 2 figs., 4 tabs. 


25986 (KAERI-TR-421/94) Revised calculation and sensiv- 
ity studies of PHEBUS B9* experiment using the new mod 1 
version of the ICARE2 V2 code. Park, Jong Hwa (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Kim, Hee 
Dong; Cho, Sung Won; Hong, Sung Wan. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Apr 1994. 131p. (In 
Korean). Order Number DE96600664. Source: OSTI; NTIS; INIS. 

This report deals with the revised calcuation of the B9+ test that 
was the fifth test of the PHEBUS SFD in-pile program and the sen- 
Sitivity studies on the oxidation related parameters using the new 
MOD1 version of the ICARE2 V2 code which has been developed 
by IPSN of France and can simulate the progress of an accident 
from the core uncovery to the melt and relocation of the fuel bun- 
dies. Analyses of test B9+ with ICARE2 version 2 were carried out 
to study the cord damage progression, to evaluate the importance 
of uncertainties in the measured test condition and modeling as- 
sumption, and to define needed modei improvement. in general, 
the code can simulate the bundle transient behaviors accurately 
and this work have pointed out the need for additional improve- 
ments related to heat transfer model in the bundle bottom, ZrO» 
layer failure model and oxidation kinetics model. (Author) 13 refs., 
51 figs., 11 tabs. 
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25987 (KAERI-TR-448/94) A technical report on the evalua- 
tion of the integrity for the TIG welded spacer grid. Song, Kee 
Nam (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Yoo, Ho Sik; Lww, Chang Woo. Korea Atomic Energy 
Research inst., Daeduk (Korea, Republic of). Jul 1994. 49p. (in 
Korean). Order Number DE96600665. Source: OSTI; NTIS; INIS. 

The spacer grid, which supports fuel rods, guide thimble and in- 
strumentation tube, is classified into two types according to their 
strap material,.ie. inconel and zircaloy spacer grid. KOFA fuel of 14 
x 14 and 17 x 17 type has seven and eight spacer grid respec- 
tively. Zircaloy spacer grid is assembled by straps whose cross 
points are welded by TIG welding method. This technical report 
provides to give some information about structure and function of 
the spacer grid and the basis and characteristic of the TIG welding 
method. A series of test which is conducted to evaluate the in- 
tegrity of TIG welded zircaloy spacer grid and their results have 
been also studied. (Author) 18 refs., 23 figs., 3 tabs. 


25988 (KAERI-TR-458/94) Optimization of holddown spring 
in KOFA. Lim, Jung Sik (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of)); Lee, Jae Kyung; Sohn, Dong Sung. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Aug 1994. 77p. (in Korean). Order Number DE96600666. Source: 
OSTI; NTIS; INIS. 

As a part of establishment of capability for design change and 
optimization of fuel components, the analysis method of holddown 
spring was improved and the optimization capability for the hold- 
down spring was established. With the improved analysis method 
the characteristics of 17 x 17 holddown spring of KOFA and 
straight type holddown spring were analyzed and the results were 
compared with test results. It showed that the improved analysis 
method predicts the spring characteristic well agree with the test 
results. As an example of an optimization, the thickness of straight 
type hokddown spring was optimized and the characteristic with this 
thickness was discussed. (Author) 39 figs., 2 tabs. 


25989 (KAERI-TR-470/94) End flux peaking calculation for 
CANFLEX-43 fuel bundle. Chung, Chang Joon (Korea Atomic En- 
ergy Research Institute, Taejon (Korea, Republic of)); Townes, B. 
Korea Atomic Energy Research Inst., Daeduk (Korea, Republic of). 
Nov 1994. 35p. (in Korean). Order Number DE96600667. Source: 
OSTI; NTIS; INIS. 

End flux peaking calculations have been performed for CAN- 
FLEX fuel. Calculations were carried out for bundie-bundle contact 
and bundle water contact. The fuel enrichments were those of nat- 
ural uranium, 0.9 w/o and 1.2 w/o of Us3s5. From the calculations 
results, the end flux peaking factor of the CANFLEX bundle was 
found to be almost same as that of the current 37-element fuel 
bundie. Also, for bundie-water contact case the flux peaking factor 
increased over 30% compared to that of the bundle-bundle contact 
case. (Author) 6 refs., 11 figs., 7 tabs. 


25990 (KURRI-TR-385) Proceedings of the specialists’ 
meeting on the assessment for next generation fuel 1993. Nak- 
agome, Yoshihiro (ed.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Feb 1994. 8ip. (In Japanese). (CONF- 
9311323-: Specialists’ meeting on the assessment for next 
generation fuel 1993, Kumatori (Japan), 11-12 Nov 1993). Order 
Number DE95502189. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 6 of the presented papers are indexed individually. 
(J.P.N.). 
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25991 (ANL/IFR/SUMM-85393) Uncertainty identification 
for robust control using a nuclear power plant model. Power, 
M. (Argonne National Lab., Idaho Falls, ID (United States)); Ed- 
wards, R.M. Argonne National Lab., Idaho Falls, ID (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950601-— 
22: Annual meeting of the American Nuclear Society (ANS), 
Philadelphia, PA (United States), 25-29 Jun 1995). Order Number 
DE95013704. Source: OSTI; NTIS; INIS; GPO Dep. 





An on-line technique which identifies the uncertainty between a 
lower order and a higher order nuclear power plant model is pre- 
sented. The uncertainty identifier produces a hard upper bound in 
H.. on the additive uncertainty. This additive uncertainty description 
can be used for the design of Hinfinity OF u-Synthesis controllers. 


25992 (INIS-mf-14555, pp. 659) The defense-in-depth 
safety concept for instrumentation and control of pressurized 
water power plant. Mahmoud, M. (Atomic Energy Authority, 
Alexandria (Egypt)); Nasr, A.G. Atomic Energy Establishment, 
Cairo (Egypt). Apr 1995. 331p. (CONF-9504187—: 2. Alexandria in- 
ternational conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 2: Operation, environment and indus- 
trial applications. Order Number DE95634759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Now a days the main safety concepts for pressurized water sys- 
tem for electricity generation include five criteria namely: defence - 
in-depth , single failure, independence, reliability, testability and 
qualification. Theses concepts represent the general rules to be 
used in designing the instrumentation and control system of a 
power plant. in this study both the Canadian and German practices 
are discussed. the application of the defence-in-depth safety con- 
cept in the field of instrumentation and control is presented. 3 figs., 
3 tabs. 


25993 (KAERI-TR-—366/93) Computer-aided design for rout- 
ing of in-core instrumentation guide tubes. Park, Sung Ho 
(Korea Atomic Energy Research Institute, Taejon (Korea, Republic 
of)); Sohn, Yong Soo; Yoon, Ki Seok; Cho, Duk Sang; Sung, Ki 
Kwang. Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of). Jul 1993. 50p. (In Korean). Order Number DE96600668. 
Source: OSTI; NTIS; INIS. 

This study presents a computer design program for in-core in- 
strumentation (ICI) guide tube routing and locations on support 
system, and checking the interference between ICI guide tubes in 
the reactor coolant system of typical pressurized water reactor. The 
simulation program called ICITRIC(in-core instrumentation tube 
routing and interference check), has been developed for routing of 
ICI guide tubes, locations on support system, and checking the in- 
terference between ICI guide tubes. The program, ICITRIC, has 
been written in FORTRAN 77 language which is available under 
UNIX environment. Results of this program are compared with 
those of the commercial code, PATRAN, and both results are al- 
most same. Also the results may provide input data for IC] system 
static and dynamic analysis performed by the commercial code, 
SUPERPIPE. Through a process of iteration, the designer can ap- 
ply initial conditions, and modify the routing until satisfied with the 
overall system performance. (Author) 15 refs., 10 figs., 10 tabs. 


25994 (KAERI-TR-411/94) A survey on the high reliability 
software verification and validation technology for instrumen- 
tation and contro! in NPP. Kwon, Kee Choon (Korea Atomic 
Energy Research institute, Taejon (Korea, Republic of)); Lee, 
Chang Soo; Dong, In Sook. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jan 1994. 114p. (In Korean). Order 
Number DE96600669. Source: OSTI; NTIS; INIS. 

This document presents the technical status of the software veri- 
fication and validation (V and V) efforts to support developing and 
licensing digital instrumentation and control (| and C) systems in 
nuclear power plants. We have reviewed codes and standards to 
be concensus criteria among vendor, licensee and licenser. Then 
we have described the software licensing procedures under 10 
CFR 50 and 10 CFR 52 of the United States cope with the licens- 
ing barrier. At last, we have surveyed the technical issues related 
to developing and licensing the high integrity software for digital | 
and C systems. These technical issues let us know the develop- 
ment direction of our own software V and V methodology. (Author) 
13 refs., 2 figs... 


25995 (KAERI-TR-423/94) Design requirements of instru- 
mentation and control systems for next generation reactor. 
Koo, In Soo (Korea Atomic Energy Research Institute, Taejon (Ko- 
rea, Republic of)); Lee, Byung Sun; Park, Kwang Hyun; Park, Heu 
Yoon; Lee, Dong Young; Kim, Jung Taek; Hwang, In Koo; Chung, 
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Chul Hwan; Hur, Seop; Kim, Chang Hoi; Na, Nan Ju. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Mar 
1994. 137p. (in Korean). Order Number DE96600670. Source: 
OSTI; NTIS; INIS. 

In this report, the basic design requirements of instrumentation 
and Control systems for next generation reactor are described, 
which are top-tier level, to support the advanced | and C systems. 
It contains the requirements in accordance with the plant reliability, 
the plant performance, the operator's aid functions, the features for 
maintenance and testing, licensing issues for | and C systems. Ad- 
vanced | and C systems are characterized such as the application 
of the digital and the human engineering technologies. To develop- 
ment of this requirements, the | and C systems for the foreign 
passive and the evolutionary types of reactor and the domestic con- 
ventional reators were reviewed and anlysed. At the detail design 
stage, these requirements will be used for top-tier requirements. To 
develop the detail design requirements in the future, more quanti- 
tive and qualitive analyses are need to be added. (Author) 44 refs. 


25996 (KAERI-TR-444/94) An analysis of outage reports of 
nuciear power plants in Korea. Koo, In Soo (Korea Atomic En- 
ergy Research Institute, Taejon (Korea, Republic of)); Hur, Seop; 
Na, Nan Ju; Kim, Chang Hwoi; Hwang, In Koo; Jung, Chul Hwan; 
Lee, Dong Yung; Kim, Jung Taek; Park, Heui Yoon; Park, Kwang 
Hyun; Lee, Bung Sun. Korea Atomic Energy Research Inst., Dae- 
duk (Korea, Republic of). Jun 1994. 130p. (in Korean). Order 
Number DE96600671. Source: OSTI; NTIS; INIS. 

The purpose of this report is to proviede the results of analysis 
of outage report related to conventional | and C systems for 
Nuclear Power Plants. The results of the analyses will be incorpo- 
rated into the | and C design requirements for the Next Generation 
Korean Reactor. Analysis results show that the most severe foactor 
degrading pliant avilability is | and C related outage, because major 
| and C related equipment is designed with analog technology that 
has basic problems Next Generation Reactor | and C systems 
should, therefore, adopt digital thechnology and reinforce Man- 
Machine Interface concept to resolve these problems, to improve 
plant reliability and availability. 5 refs., 17 figs.,18 tabs. 


25997 (KIY+95-2) Mathematical principles of prediction of 
cable communication state at nuclear-physical installations. 
Tomchaj, S.P. Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut 
Yadernikh Doslyidzhen’. 1995. 7p. (in Russian). Order Number 
DE96600672. Source: OSTI; NTIS (US Sales Only); INIS. 

The physico-mathematical principles of situation modelling in 
cable communications of nuclear-physical installations are consid- 
ered. Examples of calculation of some parameters of cables in real 
operating conditions and the results of its experimental control as 
the nuclear power plant of the unit are presented. (author). 5 refs., 
1 figs. 


25998 (KIY}-95-3) Technical diagnostics and the protection 
of equipment of nuclear-physical installations. Sakhno, V.I. 
Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut Yadernikh 
Doslyidzhen’. 1995. 6p. (in Russian). Order Number DE96600673. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of investigations of the main realization problems of 
systems of technical diagnostics and protection on the principles of 
modelling and prediction of the state of equipment of nuclear- 
physical installations are presented. The technical requirements to 
these systems and perspective directions of development of its 
construction are defined, the examples of realization of the system 
for CPR-144 cyclotron are given. 3 refs., 2 figs. 


25999 (NUREG/CP-—0140-Vol.1, pp. 53-65) Fiber optic pres- 
sure sensors for nuclear power plants. Hashemian, H.M. 
(Analysis and Measurement Services Corp., Knoxville, TN (United 
States)); Black, C.L. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

In the last few years, the nuclear industry has experienced some 
problems with the performance of pressure transmitters and has 
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been interested in new sensors based on new technologies. Fiber 
optic pressure sensors offer the potential to improve on or over- 
come some of the limitations of existing pressure sensors. Up to 
now, research has been motivated towards development and re- 
finement of fiber optic sensing technology. In most applications, 
reliability studies and failure mode analyses remain to be exhaus- 
tively conducted. Fiber optic sensors have currently penetrated 
certain cutting edge markets where they possess necessary inher- 
ent advantages over other existing technologies. In these markets 
(e.g. biomedical, aerospace, automotive, and petrochemical), fiber 
optic sensors are able to perform measurements for which no al- 
ternate sensor previously existed. Fiber optic sensing technology 
has not yet been fully adopted into the mainstream sensing mar- 
ket. This may be due to not only the current premium price of fiber 
optic sensors, but also the lack of characterization of their possible 
performance disadvantages. In other words, in conservative indus- 
tries, the known disadvantages of conventional sensors are 
sometimes preferable to unknown or not fully characterized (but 
potentially fewer and less critical) disadvantages of fiber optic sen- 
sors. A six-month feasibility study has been initiated under the 
auspices of the US Nuclear Regulatory Commission (NRC) to as- 
sess the performance and reliability of existing fiber optic pressure 
sensors for use in nuclear power plants. This assessment will in- 
clude establishment of the state of the art in fiber optic pressure 
sensing, characterization of the reliability of fiber optic pressure 
sensors, and determination of the strengths and limitations of these 
sensors for nuclear safety-related services. 


26000 (NUREG/CP-0140-Vol.1, pp. 67-74) Environmental 
testing of a prototypic digital safety channel, Phase |: System 
design and test methodology. Korsah, K. (Oak Ridge National 
Lab., TN (United States)); Turner, G.W.; Mullens, J.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. DOE Contract AC05-840R21400. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
3391p. Source: OSTI; NTIS; GPO; INIS. 

A microprocessor-based reactor trip channel has been assem- 
bled for environmental testing under an Instrumentation and 
Control (l&C) Qualification Program sponsored by the US Nuclear 
Regulatory Commission. The goal of this program is to establish 
the technical basis and acceptance criteria for the qualification of 
advanced 1&C systems. The trip channel implemented for this 
study employs technologies and digital subsystems representative 
of those proposed for use in some advanced light-water reactors 
(ALWRs) such as the Simplified Boiling Water Reactor (SBWR). It 
is expected that these tests will reveal any potential system vulner- 
abilities for technologies representative of those proposed for use 
in ALWRs. The experimental channel will be purposely stressed 
considerably beyond what it is likely to experience in a normal nu- 
clear power plant environment, so that the tests can uncover the 
worst-case failure modes (i.e., failures that are likely to prevent an 
entire trip system from performing its safety function when required 
to do so). Based on information obtained from this study, it may be 
possible to recommend tests that are likely to indicate the pres- 
ence of such failure mechanisms. Such recommendations would 
be helpful in augmenting current qualification guidelines. 


26001 (NUREG/CP-0140-Vol.1, pp. 75-86) On-line calibra- 
tion of process instrumentation channels in nuclear power 
plants. Hashemian, H.M. (Analysis and Measurement Services 
Corp., Knoxville, TN (United States)); Farmer, J.P. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. In Twenty-second water safety 
information meeting: Proceedings: Volume 1: Plenary session; Ad- 
vanced instrumentation and control hardware and software; Human 
factors research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; 
INIS. 

An on-line instrumentation monitoring system was developed and 
validated for use in nuclear power plants. This system continuously 
monitors the calibration status of instrument channels and deter- 
mines whether or not they require manual calibrations. This is 
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accomplished by comparing the output of each instrument channel 
to an estimate of the process it is monitoring. If the deviation of the 
instrument channel from the process estimate is greater than an al- 
lowable limit, then the instrument is said to be “out of calibration” 
and manual adjustments are made to correct the calibration. The 
success of the on-line monitoring system depends on the accuracy 
of the process estimation. The system described in this paper 
incorporates both simple intercomparison techniques as well as an- 
alytical approaches in the form of data-driven empirical modeling to 
estimate the process. On-line testing of the calibration of process 
instrumentation channels will reduce the number of manual calibra- 
tions currently performed, thereby reducing both costs to utilities 
and radiation exposure to plant personnel. 


26002 (NUREG/CP-0140-Vol.1, pp. 87-97) Engineering de- 
velopment of a digital replacement protection system at an 
operating US PWR nuclear power plant: Installation and oper- 
ational experiences. Miller, M.H. (Duke Power Co., Seneca, SC 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

The existing Reactor Protection Systems (RPSs) at most US 
PWRs are systems which reflect 25 to 30 year-old designs, 
components and manufacturing techniques. Technological improve- 
ments, especially in relation to modern digital systems, offer 
improvements in functionality, performance, and reliability, as well 
as reductions in maintenance and operational burden. The Nuclear 
power industry and the US nuclear regulators are poised to move 
forward with the issues that have slowed the transition to modern 
digital replacements for nuclear power plant safety systems. The 
electric utility industry is now more than ever being driven by cost 
versus benefit decisions. Properly designed, engineered, and in- 
stalled digital systems can provide adequate cost-benefit and allow 
continued nuclear generated electricity. This paper describes vari- 
ous issues and areas related to an ongoing RPS replacement 
demonstration project which are pertinant for a typical US nuclear 
plant to consider cost-effective replacement of an aging analog 
RPS with a modern digital RPS. The following subject areas rela- 
tive to the Oconee Nuclear Station ISAT™ Demonstrator project are 
discussed: Operator Interface Development; Equipment Qualifica- 
tion; Validation and Verification of Software; Factory Testing; Field 
Changes and Verification Testing; Utility Operational, Engineering 
and Maintenance; Experiences with Demonstration System; and 
Ability to operate in parallel with the existing Analog RPS. 


26003 (NUREG/CP-0140-Vol.1, pp. 99-105) European stan- 
dards and approaches to EMC in nuclear power plants. 
Bardsley, D.J. (AEA Technology, Dorset (United Kingdom)); Dilling- 
ham, S.R.; McMinn, K. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water safety information meeting: Pro- 
ceedings: Volume 1: Plenary session; Advanced instrumentation 
and control hardware and software; Human factors research; IPE 
and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

Electromagnetic Interference (EMI) arising from a wide range of 
sources can threaten nuclear power plant operation. The need for 
measures to mitigate its effects have long been recognised 
although there are difference in approaches worldwide. The US in- 
dustry approaches the problem by comprehensive site surveys 
defining an envelope of emissions for the environmental whilst the 
UK nuclear industry defined many years ago generic levels which 
cover power station environments. Moves to standardisation within 
the European community have led to slight changes in UK ap- 
proach, in particular how large systems can be tested. The tests 
undertaken on UK nuclear plant include tests for immunity to con- 
ducted as well as radiated interference. Similar tests are also 
performed elsewhere in Europe but are not, to the authors’ knowl- 
edge, commonly undertaken in the USA. Currently work is 
proceeding on draft international standards under the auspices of 
the IEC. 





26004 (NUREG/CP-—0140-Vol.1, pp. 107-118) Contribution to 
the safety assessment of instrumentation and control software 
for nuclear power plants: Application to SPIN N4. Soubies, B. 
(and others); Henry, J.Y.; Le Meur, M. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water safety informa- 
tion meeting: Proceedings: Volume 1: Plenary session; Advanced 
instrumentation and contro! hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 
1300 MWe pressurised water reactors (PWRs), like the 1400 
MWe reactors, operate with microprocessor-based safety systems. 
This is particularly the case for the Digital Integrated Protection 
System (SPIN), which trips the reactor in an emergency and sets 
in action the safeguard functions. The softwares used in these sys- 
tems must therefore be highly dependable in the execution of their 
functions. In the case of SPIN, three players are working at differ- 
ent levels to achieve this goal: the protection system manufacturer, 
Merlin Gerin; the designer of the nuclear steam supply system, 
Framatome; the operator of the nuclear power plants, Electricite de 
France (EDF), which is also responsible for the safety of its instal- 
lations. Regulatory licenses are issued by the French safety 
authority, the Nuclear Installations Safety Directorate (French ab- 
breviation DSIN), subsequent to a successful examination of the 
technical provisions adopted by the operator. This examination is 
carried out by the IPSN and the standing group on nuclear reactors. 
This communication sets out: the methods used by the manufac- 
turer to develop SPIN software for the 1400 MWe PWRs (N4 
series); the approach adopted by the IPSN to evaluate the safety 
software of the protection system for the N4 series of reactors. 


26005 (NUREG/CP-0140-Vol.1, pp. 171-179) Methods devel- 
opment to evaluate the risk of upgrading to DCS: The human 
factor. Ostrom, L.T. (idaho National Engineering Lab., idaho Falls, 
ID (United States)); Wilhelmsen, C.A. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1995. In Twenty-second water safety information meeting: Pro- 
ceedings: Volume 1: Plenary session; Advanced instrumentation 
and control hardware and software; Human factors research; IPE 
and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

The NRC recognizes that a more complete technical basis for 
understanding and regulating advanced digital technologies in com- 
mercial nuclear power plants is needed. A concern is that the 
introduction of digital safety systems may have an impact on risk. 
There is currently no standard methodology for measuring digital 
system reliability. A tool currently used to evaluate NPP risk in 
analog systems is the probabilistic risk assessment (PRA). The use 
of this tool to evaluate the digital system risk was considered to be 
a potential methodology for determining the risk. To test this hy- 
pothesis, it was decided to perform a limited PRA on a single 
dominant accident sequence. However, a review of existing human 
reliability analysis (HRA) methods showed that they were inade- 
quate to analyze systems utilizing digital technology. A four step 
process was used to adapt existing HRA methodologies to digital 
environments and to develop new techniques. The HRA methods 
were then used to analyze an NPP that had undergone a backfit to 
digital technology in order to determine, as a first step, whether the 
methods were effective. The very small-break loss of coolant acci- 
dent sequence was analyzed to determine whether the upgrade to 
the Eagle-21 process protection system had an effect on risk. The 
analysis of the very small-break LOCA documented in the Se- 
quoyah PRA was used as the basis of the analysis. The analysis 
of the results of the HRA showed that the mean human error prob- 
abilities for the Eagle-21 PPS were slightly less than those for the 
analog system it replaced. One important observation from the 
analysis is that the operators have increased confidence steming 
from the better level of control provided by the digital system. The 
analysis of the PRA results, which included the human error com- 
ponent and the Eagle-21 PPS, disclosed that the reactor protection 
system had a higher failure rate than the analog system, although 
the difference was not statistically significant. 


26006 (NUREG/CP-0140-Vol.1, pp. 181-205) Operator-based 
metric for nuclear operations automation assessment. 
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Zacharias, G.L. (Charles River Analytics Inc., Cambridge, MA 
(United States)); Miao, A.X.; Kalkan, A. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water safety informa- 
tion meeting: Proceedings: Volume 1: Plenary session; Advanced 
instrumentation and control hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

Continuing advances in real-time computational capabilities will 
support enhanced levels of smart automation and Al-based 
decision-aiding systems in the nuclear power plant (NPP) control 
room of the future. To support development of these aids, we de- 
scribe in this paper a research tool, and more specifically, a 
quantitative metric, to assess the impact of proposed automation/ 
aiding concepts in a manner that can account for a number of in- 
terlinked factors in the control room environment. In particular, we 
describe a cognitive operator/plant model that serves as a 
framework for integrating the operator’s information-processing ca- 
pabilities with his procedural knowledge, to provide insight as to 
how situations are assessed by the operator, decisions made, pro- 
cedures executed, and communications conducted. Our focus is on 
the situation assessment (SA) behavior of the operator, the devel- 
opment of a quantitative metric reflecting overall operator 
awareness, and the use of this metric in evaluating automatior/ 
aiding options. We describe the results of a model-based simula- 
tion of a selected emergency scenario, and metric-based 
evaluation of a range of contemplated NPP control room automa- 
tion/aiding options. The results demonstrate the feasibility of 
model-based analysis of contemplated control room enhance- 
ments, and highlight the need for empirical validation. 


26007 (NUREG/CP-0140-Vol.1, pp. 207-215) Simulation and 
experimental studies of operators’ decision styles and crew 
composition while using an ecological and traditional user in- 
terface for the control room of a nuclear power plant. 
Meshkati, N. (Univ. of Southern California, Los Angeles, CA 
(United States)); Buller, B.J.; Azadeh, M.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water safety informa- 
tion meeting: Proceedings: Volume 1: Plenary session; Advanced 
instrumentation and control hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

The goal of this research is threefold: (1) use of the Skill-, Rule-, 
and Knowledge-based levels of cognitive control — the SRK frame- 
work — to develop an integrated information processing conceptual 
framework (for integration of workstation, job, and team design); 
(2) to evaluate the user interface component of this framework — 
the Ecological display; and (3) to analyze the effect of operators’ 
individual information processing behavior and decision styles on 
handling plant disturbances plus their performance on, and prefer- 
ence for, Traditional and Ecological user interfaces. A series of 
studies were conducted. In Part |, a computer simulation model and 
a mathematical model were developed. In Part Il, an experiment 
was designed and conducted at the EBR-II plant of the Argonne 
National Laboratory-West in Idaho Falls, Idaho. It is concluded that: 
the integrated SRK-based information processing model for control 
room operations is superior to the conventional rule-based model; 
operators’ individual decision styles and the combination of their 
styles play a significant role in effective handling of nuclear power 
plant disturbances; use of the Ecological interface results in signifi- 
cantly more accurate event diagnosis and recall of various plant 
parameters, faster response to pliant transients, and higher ratings 
of subject preference; and operators’ decision styles affect on both 
their performance and preference for the Ecological interface. 
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26008 (CONF-950914—1) Source terms released into the 
environment for a station blackout severe accident at the 
Peach Bottom Atomic Power Station. Carbajo, J.J. Oak Ridge 
National Lab., TN (United States). [1995]. 8p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
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DOE Contract AC05-840R21400. From American Nuclear Society 
international topical conference on the safety of operating reactors; 
Seattle, WA (United States); 17-23 Sep 1995. Order Number 
DE95014597. Source: OSTI; NTIS; INIS; GPO Dep. 

This study calculates source terms released into the environment 
at the Peach Bottom Atomic Power Station after containment fail- 
ure during a postulated low-pressure, short-term station blackout 
severe accident. The severe accident analysis code MELCOR, ver- 
sion 1.8.1, was used in these calculations. Source terms were 
calculated for three different containment failure modes. The 
largest environmental releases occur for early containment failure 
at the drywell liner in contact with the cavity by liner melt-through. 
This containment failure mode is very likely to occur when the cav- 
ity is dry during this postulated severe accident sequence. 


26009 (DOE/RL—-95-44) Radioactive air emissions notice of 
construction for the removal of spacers from the 1303-N fuel 
spacer silos. Bechtel National, inc., Richland, WA (United States). 
May 1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-93RL12367. Order Number 
DE95017513. Source: OSTI; NTIS; INIS; GPO Dep. 

This Notice of Construction (NOC) presents the proposed plans 
to remove the spacers from the silos located at the 100-N Area. 
September 30, 1995 is the milestone established by the Washing- 
ton State Department of Ecology, the US Environmental Protection 
Agency (EPA), and the US Department of Energy for the disposal 
of these spacers. Fuel spacers were used to correctly position fuel 
in the pressure tubes of N Reactor. Spacers were ejected along 
with spent fuel during reactor refueling and were stored as waste 
in three underground silos adjacent to the reactor building. Periodi- 
cally, the silos were emptied and the spacers removed to the burial 
ground. About 70,000 radioactive 5 cm (2-in.) diameter by 57.15 
cm (22.5-in.) long (average length) perforated-tube spacers remain 
in storage in Silos 2 and 3 (Silo 1 is empty). Potentially, radioactive 
air emissions will be generated during the removal process of the 
spacers. The NOC describes the removal process and the airborne 
contamination controls proposed for this project. 


26010 (INIS-mf-14555, pp. 385) Risk assessment for 
ET-RR-1. Aly, M.N. (Nuclear Engineering Dept., Faculty of Engi- 
neering, Alexandria University, Alexandria (Egypt)); Nagy, M.E.; 
Gaber, N.H.; Shaat, M.K. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 331p. (CONF-9504187—: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 2: Operation, environment and indus- 
trial applications. Order Number DE95634759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Risk assessment in nuclear power plants (NPPS) aims at re- 
sponding to the generic safety issues and reactor safety research 
subjects. Many safety concepts are now applied in the design of 
NPPs to prevent or mitigate radioactive release to the environment. 
Reactor protection system (RPS) and engineered safety feature 
systems (ESFSs) are provided mainly to meet this requirement. 
The probabilistic safety assessment (PSA) and the deterministic 
safety assessment (DSA) are both very important to the reactor 
safety research subjects. The present study includes two parts, the 
first part contains the probabilistic safety assessment study, and 
the second part contains the deterministic safety assessment 
study. The first part, PSA constructs a computer code to solve both 
fault tree and event tree. The computer code ISSE can compute 
different systems availability with respect to time, and it can be 
used to solve the fault tree only. The code can also compute the 
different sequences probability with respect to time. The code can 
represent the total success probability of certain scenario with col- 
ors to be a fast indicator from safety point of view finally the code 
can suggest the corrective action must be taken due to color 
change. The failure rate of each system can be evaluated, dealing 
with the system as single component. The second part, DSA simu- 
lates the Egyptian Research Reactor, ET-RR 1, which solved 
numerically in the case of anticipated transient without scram 
(ATWS). A computer code was constructed to solve all governing 
equations in the model. 17 fig., 2 tab. 
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26011 (NUREG/CP-—0141, pp. 217-233) Single point aerosol 
sampling: Evaluation of mixing and probe performance in a 
nuclear stack. Rodgers, J.C. (Los Alamos National Laboratory, 
NM (United States)); Fairchild, C.l.; Wood, G.O. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

Alternative Reference Methodologies (ARMs) have been devel- 
oped for sampling of radionuclides from stacks and ducts that differ 
from the methods required by the U.S. EPA. The EPA methods are 
prescriptive in selection of sampling locations and in design of 
sampling probes whereas the alternative methods are performance 
driven. Tests were conducted in a stack at Los Alamos National 
Laboratory to demonstrate the efficacy of the ARMs. Coefficients of 
variation of the velocity tracer gas, and aerosol particle profiles 
were determined at three sampling locations. Results showed nu- 
merical criteria placed upon the coefficients of variation by the 
ARMs were met at sampling stations located 9 and 14 stack diam- 
eters from flow entrance, but not at a location that is 1.5 diameters 
downstream from the inlet. Experiments were conducted to charac- 
terize the transmission of 10 ym aerodynamic equivalent diameter 
liquid aerosol particles through three types of sampling probes. The 
transmission ratio (ratio of aerosol concentration at the probe exit 
plane to the concentration in the free stream) was 107% for a 113 
Limin (4-cfm) anisokinetic shrouded probe, but only 20% for an 
isokinetic probe that follows the EPA requirements. A specially de- 
signed isokinetic probe showed a transmission ratio of 63%. The 
shrouded probe performance would conform to the ARM criteria; 
however, the isokinetic probes would not. 


26012 (NUREG/CP-0141, pp. 241-249) EPA perspective on 
radionuclide aerosol sampling. Karhnak, J.M. (Environmental 
Protection Agency, Washington, DC (United States)). USDOE As- 
sistant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

The Environmental Protection Agency (EPA) is concerned with 
radionuclide aerosol sampling primarily at Department of Energy 
(DOE) facilities in order to insure compliance with national air 
emission standards, known as NESHAPs. Sampling procedures 
are specified in “National Emission Standards for Emissions of Ra- 
dionuclides other than Radon from Department of Energy Sites” 
(Subpart H). Subpart H also allows alternate procedures to be 
used if they meet certain requirements. This paper discusses some 
of the mission differences between EPA and Doe and how these 
differences are reflected in decisions that are made. It then de- 
scribes how the EPA develops standards, considers alternate 
sampling procedures, and lists suggestions to speed up the review 
and acceptance process for alternate procedures. The paper con- 
cludes with a discussion of the process for delegation of 
Radionuclide NESHAPs responsibilities to the States, and respon- 
sibilities that could be retained by EPA. 


26013 (NUREG/CP-0141, pp. 250-254) Guide to sampling 
airborne radioactive materials in nuclear facilities. Glissmeyer, 
J.A. (Pacific Northwest Laboratory, Richland, WA (United States)). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guidance; 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; International Society of Nu- 
clear Air Treatment Technologies, Inc., Batavia, OH (United 





States); Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab. Feb 1995. (CONF-940738-: 23. DOE/NRC nuclear 
air cleaning and treatment conference, Buffalo, NY (United States), 
25-28 Jul 1994). In Proceedings of the 23rd DOE/NRC nuclear air 
cleaning conference. 820p. Source: OSTI; NTIS; GPO; INIS. 

The ANSI N13.1-1969 Guide to Sampling Airborne Radioactive 
Materials in Nuclear Facilities is currently being revised. The revi- 
sion is being drafted by a working group under the auspices of the 
Health Physics Society Standards Committee. The main differ- 
ences between the original standard and the proposed revision are 
a narrowed scope, a greater emphasis on the design process, and 
the verification of meeting performance criteria. Compliance with 
the revised standard will present new challenges, especially in the 
area of performance validation. The progress made in the revision 
and key portions of the standard are discussed. The DOE has re- 
cently petitioned EPA for alternate approaches to complying with 
air-sampling regulations. Dealing with compliance issues until the 
revised standard is adopted will be a challenge for both designers 
and regulators. The objective of this paper is to briefly describe the 
content of the proposed revision in order to point out significant dif- 
ferences from the old standard and to describe the new challenges 
that the proposed revision will present. 


26014 (NUREG/CP-0141, pp. 259-268) A realtime stack ra- 
dioactivity monitoring system and dose projection program. 
Hull, A.P. (Brookhaven National Laboratory, Upton, NY (United 
States)); Michael, P.A.; Bernstein, H.J. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

At Brookhaven National Laboratory, a commercial Low- and 
High-Range Air Effluent Monitor has become operational at the 60 
Mw (t) High Flux Beam Reactor. Its output data is combined with 
that from ground-level and elevated meteorological sensors to pro- 
vide a real-time projection of the down-wind dose rates from noble 
gases and radioiodines released from the HFBR’s 100 m stack. 
The output of the monitor, and the meteorological sensors and the 
dose projections can be viewed at emergency response terminals 
located in the Reactor Control Room, its Technical Support Center 
and at the laboratory’s separately located Meteorological Station 
and Monitoring and Assessment Center. 


26015 (NUREG/CP-0141, pp. 269-278) Potential radionu- 
clide emissions from stacks on the Hanford site, Part 2: Dose 
assessment methodology using portable low-resolution 
gamma spectroscopy. Barnett, J.M. (Westinghouse Hanford 
Company, Richland, WA (United States)). USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. DOE Contract AC06-87RL10930. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

In September 1992, the Westinghouse Hanford Company began 
developing an in situ measurement method to assess gamma radi- 
ation emanating from high-efficiency particulate air filters using 
portable low-resolution gamma spectroscopy. The purpose of the 
new method was to assess radioactive exhaust stack air emissions 
from empirical data rather than from theoretical models and to de- 
termine the potential unabated dose to an offsite theoretical 
maximally exposed individual. In accordance with Title 40, Code of 
Federal Regulations, Part 61, Subpart H, “National Emission Stan- 
dards for Hazardous Air Pollutants”, stacks that have the potential 


22 NUCLEAR REACTOR TECHNOLOGY 
2205 Environmental Aspects 


to emit > 1 uSv y~' (0.1 mrem y~") to the maximally exposed in- 
dividual are considered “major” and must meet the continuous 
monitoring requirements. After the method was tested and verified, 
the U.S. Environmental Protection Agency, Region 10, approved its 
use in June 1993. Of the 125 stacks operated by the Westing- 
house Hanford Company, 22 were targeted for evaluation by this 
method, and 15 were assessed. (The method could not be applied 
at seven stacks because of excessive background radiation or be- 
cause no gamma emitting particles appear in the emission stream.) 
The most significant result from this study was the redesignation of 
the T Plant main stack. The stack was assessed as being “minor”, 
and it now only requires periodic confirmatory measurements and 
meets federally imposed sampling requirements. 


26016 (NUREG/CP-0141, pp. 294-296) Gas processing in 
the nuclear industry. Kovach, J.L. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

This article is a brief overview of code requirements in the nu- 
clear air cleaning arena. NRC standards, which employ the various 
ASME codes, are noted. It is also noted that DOE facilities do not 
fall under the purview of the NRC and that DOE facilities (espe- 
cially fuel cycle facilities) typically have broader gas processing 
activities than for power reactors. The typical differences between 
DOE facilities’ and power reactor facilities’ gas processing needs 
are listed, as are DOE facility components not covered by the 
ASME AG-1 code. 


26017 (NUREG/CP-0141, pp. 297-300) Application of nu- 
clear air cleaning and treatment codes. Kriskovich, J.R. 
(Westinghouse Hanford Company, Richland, WA (United States)). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guidance; 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; international Society of Nu- 
clear Air Treatment Technologies, Inc., Batavia, OH (United 
States); Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab. Feb 1995. (CONF-940738—-: 23. DOE/NRC nuclear 
air cleaning and treatment conference, Buffalo, NY (United States), 
25-28 Jul 1994). In Proceedings of the 23rd DOE/NAC nuclear air 
cleaning conference. 820p. Source: OSTI; NTIS; GPO; INIS. 

All modifications to existing ventilation systems, as well as any 
new ventilation systems used on the Hanford Site are required to 
meet both American Society of Mechanical Engineers (ASME) 
codes N509 and N510. Difficulties encountered when applying 
code N509 at the Hanford Site include the composition of the ven- 
tilation air stream and requirements related to ventilation equipment 
procurement. Also, the existing ventilation systems for the waste 
tanks at the Hanford Site cannot be tested in accordance with 
code N510 because of the current configuration of these systems. 


26018 (NUREG/CP-0141, pp. 301-306) Gas processing at 
DOE nuclear facilities. Jacox, J. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

The term “Gas Processing” has many possible meanings and 
understandings. In this paper, and panel, we will be using it to gen- 
erally mean the treatment of gas by methods other than those 
common to HVAC and Nuclear Air Treatment. This is only a work- 
ing guideline not a rigorous definition. Whether a rigorous definition 
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is desirable, or even possible is a question for some other forum. 
Here we will be discussing the practical aspects of what “Gas Pro- 
cessing” includes and how existing Codes, Standards and industry 
experience can, and should, apply to DOE and NRC Licensed fa- 
cilities. A major impediment to use of the best engineering and 
technology in many nuclear facilities is the administrative mandate 
that only systems and equipment that meet specified “nuclear” doc- 
uments are permissible. This paper will highlight some of the 
limitations created by this approach. 


26019 (NUREG/CP-0141, pp. 313-319) Halide test agent re- 
placement study. Banks, E.M. (and others); Freeman, W.P.; 
Kovach, B.J. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRFC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NAC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

The intended phaseout of the chlorofluorocarbons (CFCs) from 
commercial use required the evaluation of substitute materials for 
the testing for leak paths through both individual adsorbers and in- 
stalled adsorbent banks. The American Society of Mechanical 
Engineers (ASME) Committee on Nuclear Air and Gas Treatment 
(CONAGT) is in charge of maintaining the standards and codes 
specifying adsorbent leak test methods for the nuclear safety re- 
lated air cleaning systems. The currently published standards and 
codes cite the use of R-11, R-12 and R-112 for leak path test 
agents. All of these compounds are CFCs. There are other agen- 
cies and organizations (USDOE, USDOD and USNRC) also 
specifying testing for leak paths or in some cases for special life 
tests using the above compounds. The CONAGT has recently de- 
veloped criteria for the suitability evaluation of substitute test 
agents. On the basis of these criteria, several compounds were 
evaluated for their acceptability as adsorbent bed leak and life test 
agents. The ASME CONAGT Test Agent Qualification Criteria. The 
test agent qualification is based on the following parameters: (1) 
Similar retention times on activated carbons at the same concen- 
tration levels as one of the following: R-11, R-12, R-112 or 
R-112a. (2) Similar lower detection limit sensitivity and precision in 
the concentration range of use as R-11, R-12, R-112 and R-112a. 
(3) Gives the same in-place leak test results as R-11, R-12, R-112, 
or R-112a. (4) Chemical and radiological stability under the use 
conditions. (5) Causes no degradation of the carbon and its 
impregnant or of the other NATS components under the use condi- 
tions. (6) Is listed in the USEPA Toxic Substances Control Act 
(TSCA) inventory for commercial use. 


26020 (NUREG/CP-—0141, pp. 352-364) Development of sil- 
ver impregnated alumina for iodine separation from off-gas 
streams. Funabashi, Kiyomi (Energy Research Laboratory, Hitachi 
(Japan)); Fukasawa, Tetsuo; Kikuchi, Makoto. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

An inorganic iodine adsorbent, silver impregnated alumina (AgA), 
has been developed to separate iodine effectively from off-gas 
streams of nuclear facilities and to decrease the volume of waste 
(spent adsorbent). lodine removal efficiency was improved at rela- 
tively high humidity by using alumina carrier with two different pore 
diameters. Waste volume reduction was achieved by impregnating 
relatively large amounts of silver into the alumina pores. The devel- 
oped adsorbent was tested first with simulated off-gas streams 
under various experimental conditions and finally with actual 
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off-gas streams of the Karlsruhe reprocessing plant. The decon- 
tamination factor (DF) was about 100 with the AgA bed depth of 
2cm at 70% relative humidity, which was a DF one order higher 
than that when AgA with one pore size was used. lodine adsorp- 
tion capacity was checked by passing excess iodine into the AgA 
bed. Values were about 0.12 and 0.35 g-l/cm’-AgA bed for 10 and 
24wt% silver impregnated AgA, respectively. The results obtained 
in this study demonstrated the applicability of the developed AgA 
to the off-gas treatment system of nuclear facilities. 


26021 (NUREG/CP-0141, pp. 432-438) The actual practice 
of air cleaning in Belgian nuclear facilities. Goossens, W.R. 
(PEGO, Mol (Belgium)). USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Environmental Guidance; Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

With 60% of its power generation from nuclear stations Belgium 
has 7 nuclear power stations in operation with a total capacity of 
5.4 MWe. Enriched uranium is imported and converted to fuel as- 
semblies. The actinides of reprocessed fuel are recycled as MOX 
fuel. A main waste conditioning operation has been performed in 
the PAMELA vitrifier. The actual practice of nuclear air cleaning in 
the Belgian PWR station DOEL-4 and in the PAMELA -vitrification 
plant for high level liquid waste is reviewed. 


26022 (NUREG/CP-0141, pp. 439-453) An introduction to 
the design, commissioning and operation of nuclear air clean- 
ing systems for Qinshan Nuclear Power Plant. Xinliang Chen 
(Shanghai Nuclear Engineering Research and Design Institute 
(China)); Jiangang Qu; Mingi Shi. USDOE Assistant Secretary for 


Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 


940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

This paper introduces the design evolution, system schemes and 
design and construction of main nuclear air cleaning components 
such as HEPA filter, charcoal adsorber and concrete housing etc. 
for Qinshan 300MW PWR Nuclear Power Plant (QNPP), the first 
indigenously designed and constructed nuclear power plant in 
China. The field test results and in-service test results, since the 
air cleaning systems were put into operation 18 months ago, are 
presented and evaluated. These results demonstrate that the de- 
sign and construction of the air cleaning systems and equipment 
manufacturing for QNPP are successful and the American codes 
and standards invoked in design, construction and testing of nu- 
clear air cleaning systems for QNPP are applicable in China. The 
paper explains that the leakage rate of concrete air cleaning hous- 
ings can also be assured if sealing measures are taken properly 
and embedded parts are designed carefully in the penetration ar- 
eas of the housing and that the uniformity of the airflow distribution 
upstream the HEPA filters can be achieved generally no matter 
how inlet and outlet ducts of air cleaning unit are arranged. 


26023 (NUREG/CP-0141, pp. 454-477) AP600 containment 
purge radiological analysis. O’Connor, M. (Bechtel Power Corpo- 
ration (United States)); Schulz, J; Tan, C. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 





treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

The AP600 Project is a passive pressurized water reactor power 
plant which is part of the Design Certification and First-of-a-Kind 
Engineering effort under the Advanced Light Water Reactor pro- 
gram. Included in this process is the design of the containment air 
fitration system which will be the subject of this paper. We will 
compare the practice used by previous plants with the AP600 
approach to meet the goals of industry standards in sizing the con- 
tainment air filtration system. The radiological aspects of design 
are of primary significance and will be the focus of this paper. The 
AP600 Project optimized the design to combine the functions of 
the high volumetric flow rate, low volumetric flow rate, and contain- 
ment cleanup and other filtration systems into one multi-functional 
system. This achieves a more simplified, standardized, and lower 
cost design. Studies were performed to determine the possible 
concentrations of radioactive material in the containment atmos- 
phere and the effectiveness of the purge system to keep 
concentrations within 10CFR20 limits and within offsite dose objec- 
tives. The concentrations were determined for various reactor 
coolant system leakage rates and containment purge modes of op- 
eration. The resultant concentrations were used to determine the 
containment accessibility during various stages of normal plant op- 
eration including refueling. The results of the parametric studies 
indicate that a dual train purge system with a capacity of 4,000 cfm 
per train is more than adequate to control the airborne radioactivity 
levels inside containment during normal plant operation and refuel- 
ing, and satisfies the goals of ANSI/ANS-56.6-1986 and limits the 
amount of radioactive material released to the environment per 
ANSI/ANS 59.2-1985 to provide a safe environment for plant per- 
sonnel and offsite residents. 


26024 (NUREG/CP-0141, pp. 478-485) A low pressure filter 
system for new containment concepts. Dillmann, H.G. 
(Kernforschungszentrum Karlsruhe GmbH Laboratorium fuer |so- 
topentechnik, Karlsruhe (Germany)); Pasler, H. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

It is demonstrated that after severe accidents the decay heat can 
be removed in a passive mode in a convective flow, i.e. without 
needing a fan. The filter components with sufficiently low pressure 
drop values which are required for this purpose will be described 
and the results indicated. 


26025 (NUREG/CP-0141, pp. 498-508) Potential radionu- 
clide emissions from stacks on the Hanford site, Part 1: Dose 
assessment. Davis, W.E. (Westinghouse Hanford Company, Rich- 
land, WA (United States)); Barnett, J.M. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; international Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

On February 3, 1993, the U.S. Department of Energy, Richland 
Operations Office received a Compliance Order and Information 
Request from the Director of the Air and Toxics Division of the U.S. 
Environmental Protection Agency, Region 10. The Compliance Or- 
der requires RL to evaluate all radionuclide emission points at the 
Hanford Site to determine which are subject to continuous emis- 
sion monitoring requirements in 40 CFR 61, Subpart H, and to 
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continuously monitor radionuclide emissions in accordance with re- 
quirements in 40 CFR 61.93. The Information Request required RL 
to provide a written Compliance Plan to meet the requirements of 
the Compliance Order. A Compliance Plan was submitted to EPA, 
Region 10, on April 30, 1993. The Compliance Plan specified that 
a dose assessment would be performed for 84 Westinghouse 
Hanford Company stacks registered with the Washington State De- 
partment of Health on the Hanford Site. Stacks that have the 
potential emissions to cause an effective dose equivalent to a max- 
imum exposed individual greater than 0.1 mrem/y must be 
monitored continuously for radionuclide emissions. Five methods 
were approved by EPA, Region 10 for performing the assess- 
ments: Release Fractions from Appendix D of 40 CFR 61, Back 
Calculations Using A HEPA Filtration Factor, Nondestructive Assay 
of HEPA Filters, A Spill Release Fraction, and Upstream of HEPA 
Filter Air Concentrations. The first two methods were extremely 
conservative for estimating releases. The third method, which used 
a state-of-the-art portable gamma spectrometer, yielded surprising 
results from the distribution of radionuclides on the HEPA filters. All 
five methods are described. Assessments using a HEPA Filtration 
Factor for back calculations identified 32 stacks that would have 
emissions that would cause an EDE to the MEI greater than 0.1 
mrem y~'. The number was reduced to 15 stacks when the other 
methods were applied. The paper discusses reasons for the over- 
estimates. 


26026 (NUREG/CP-0141, pp. 670-681) How it can assist in 
compliance with the DOE’S new 10 CFR 835 and the NRC’S 10 
CFR 20 regulation. Bailey, W.H. (NFS Radiation Protection Sys- 
tems, Inc., Erwin, TN (United States)). USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738—-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; INIS. 

With new government regulations on the horizon, advanced tech- 
nology will become a necessity for the accurate assessment of air 
sampling data and maintaining internal dose ALARA. Bar coding is 
one advanced technology which has provided significant improve- 
ments in radiological air sampling. When combined with specific 
hardware and software, bar code technology can be used to auto- 
mate procedures and enhance the data accuracy associated with 
air sampling in the workplace. This paper discusses some of the 
regulatory issues regarding radiological air sampling and describes 
how improved bar coded accountability techniques can assist in 
regulatory compliance. 


26027 (NUREG/CP-0141, pp. 766-780) Review of in-place 
HEPA filter testing at several DOE facilities. Mokler, B.V. (Los 
Alamos National Laboratory, NM (United States)); Scripsick, R.C. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guid- 
ance; Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; International Soci- 
ety of Nuclear Air Treatment Technologies, Inc., Batavia, OH 
(United States); Harvard Univ., Boston, MA (United States). Har- 
vard Air Cleaning Lab. Feb 1995. DOE Contract W-7405-ENG-36. 
(CONF-940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

The Office of Nuclear Energy Self-Assessment recently spon- 
sored reviews of HEPA filter systems at several DOE facilities. One 
aspect emphasized in these reviews was in-place filter testing 
practices. Although in-place testing was generally performed as re- 
quired in facility specifications, we noted several areas in which 
improvements were possible. Examples of some common prob- 
lems and approaches to their solution will be presented. Areas of 
suggested improvement include: (1) ensuring the validity of test re- 
sults; (2) recognizing and quantifying the uncertainty in penetration 
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measurements; (3) expanding the analysis and reporting of test re- 
sults to provide more than pass/fail information; (4) addressing the 
special problems of multiple stage systems; and (5) increasing the 
technical support and training provided in-place testing personnel. 
Ensuring the validity of test results, for example, requires more 
careful attention to the operation of test equipment, checking test 
measurements and system operating parameters for internal con- 
sistency, and more attention to documentation of system geometry 
and operation. Some issues will require additional study before the 
results can be incorporated into decision making on filter bank test- 
ing requirements and performance specifications. 


26028 (NUREG/CR-2907-Vol.13) Radioactive materials re- 
leased from nuclear power plants. Volume 13, Annual report 
1992. Tichler, J. (Brookhaven National Lab., Upton, NY (United 
States)); Doty, K.; Lucadamo, K. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; Brookhaven National Lab., Upton, NY (United States). Aug 
1995. 302p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG—51581-Vol.13). Source: OSTI; NTIS; INIS; GPO. 

Releases of radioactive materials in airborne and liquid effluents 
from commercial light water reactors during 1992 have been com- 
piled and reported. The summary data for the years 1973 through 
1991 are included for comparison. Data on solid waste shipments 
as well as selected operating information have been included. This 
report supplements earlier annual reports issued by the former 
Atomic Energy Commission and the Nuclear Regulatory Commis- 
sion. The 1992 release data are summarized in tabular form. Data 
covering specific radionuclides are summarized. 


26029 (NUREG/CR-6150-Vol.5) SCDAP/RELAPS/MOD 3.1 
Code Manual: Developmental assessment. Volume 5. Hohorst, 
J.K. (Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States)); Johnsen, E.C. (eds.); Allison, C.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology; Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Jun 1995. 344p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
761D01570. (EGG—2720-Vol.5). Source: OST!; NTIS; INIS; GPO. 

The SCDAP/RELAPS5 code has been developed for best esti- 
mate transient simulation of Light Water Reactor coolant systems 
during a severe accident. The code models the coupled behavior 
of the reactor coolant system, the core, fission product released 
during a severe accident transient as well as large and small break 
loss of coolant accidents, operational transients such as anticipated 
transient without SCRAM, loss of offsite power, loss of feedwater, 
and loss of flow. A generic modeling approach is used that permits 
as much of a particular system to be modeled as necessary. Con- 
trol system and secondary system components are included to 
permit modeling of plant controls, turbines, condensers, and sec- 
ondary feedwater conditioning systems. This volume contains 
detailed code-to-data calculations performed using SCDAP/ 
RELAPS5S/MOD3.1, as well as comparison calculations performed 
with earlier code versions. Results of full plant calculations which 
include Surry, TMI-2, and Browns Ferry are described. Results of a 
nodalization study, which accounted for both axial and radial nodal- 
ization of the core, are also reported. 


26030 (NUREG/CR-6261) A summary of ORNL fission 
product release tests with recommended release rates and dif- 
fusion coefficients. Lorenz, R.A. (Oak Ridge National Lab., TN 
(United States)); Osborne, M.F. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Technology; Oak 
Ridge National Lab., TN (United States). Jul 1995. 79p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). (ORNL/TM—12801). Source: OSTI; NTIS; INIS; GPO. 
Fission product release data from the ORNL HI test series and 
VI test series are summarized in this report and compared with re- 
lease results from similar tests performed in France (the HEVA test 
series). The ORNL test results are also compared with four in- 
reactor tests, the SNL ST-1 and ST-2 tests, and the INEL SFD 1-3 
and SFD 1-4 bundle tests. Test atmospheres range from steam to 
hydrogen, and the temperature range is 1675 to 2700 K. Two im- 
proved fission product release models are proposed: The 
CORSOR-O model, a fractional release rate model that is similar 
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to CORSOR and CORSOR-M, and the ORNL-Booth model, which 
is similar to the CORSOR-BOOTH model. Release rate coefficients 
and diffusion coefficients for 21 different isotopes and elements are 
given. 


26031 (SAND—94-2880) CONTAIN assessment of the NU- 
PEC mixing experiments. Stamps, D.W. Sandia National Labs., 
Albuquerque, NM (United States). Aug 1995. 91p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE95016711. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ability of the CONTAIN code to predict the thermal hydraulics 
of five experiments performed in the NUPEC 1/4-scale model con- 
tainment was assessed. These experiments simulated severe 
accident conditions in a nuclear power pliant in which helium (as a 
nonflammable substitute for hydrogen) and steam were coinjected 
at different locations in the facility with and without the concurrent 
injection of water sprays in the dome. Helium concentrations, gas 
temperatures and pressures, and wall temperatures were predicted 
and compared with the data. The use of different flow solvers, 
nodalization schemes, and analysis methods for the treatment of 
water sprays was emphasized. As a result, a general procedure 
was suggested for lumped-parameter code analyses of problems in 
which the thermal hydraulics are dominated by water sprays. 
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Refer also to citation(s) 25596, 25802, 25872, 25875, 25876, 
25877, 25945, 25962, 26014, 26015, 26017, 26018, 26027, 26058, 
26064, 26065, 26088, 26103, 26104, 26855, 26858, 26905 


26032 (ANL/ED/CP-85772) Lessons learned from applying 
VIM to fast reactor critical experiments. Schaefer, R.W.; McK- 
night, R.D.; Collins, P.J. Argonne National Lab., Idaho Falls, ID 
(United States). 17 May 1995. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9505195-9: Nuclear criticality technology and safety 
project (NCTSP) annual meeting, San Diego, CA (United States), 
17 May 1995). Order Number DE95013549. Source: OSTI; NTIS; 
INIS; GPO Dep. 

VIM is a continuous energy Monte Carlo code first developed 
around 1970 for the analysis of plate-type, fast-neutron, zero- 
power critical assemblies. In most respects, VIM is functionally 
equivalent to the MCNP code but it has two features that make 
uniquely suited to the analysis of fast reactor critical experiments: 
(1) the plate lattice geometry option, which allows efficient descrip- 
tion of and neutron tracking in the assembly geometry, and (2) a 
statistical treatment of neutron cross section data in the unresolved 
resonance range. Since its inception, VIM’s capabilities have ex- 
panded to include numerous features, such as thermal neutron 
cross sections, photon cross sections, and combinatorial and other 
geometry options, that have allowed its use in a wide range of 
neutral-particle transport problems. The earliest validation work at 
Argonne National Laboratory (ANL) focused on the validation of 
VIM itself. This work showed that, in order for VIM to be a “rigor- 
ous” tool, extreme detail in the pointwise Monte Carlo libraries was 
needed, and the required detail was added. The emphasis soon 
shifted to validating models, methods, data and codes against VIM. 
Most of this work was done in the context of analyzing critical ex- 
periments in zero power reactor (ZPR) assemblies. The purpose of 
this paper is to present some of the lessons learned from using 
VIM in ZPR analysis work. This involves such areas as uncovering 
problems in deterministic methods and models, pitfalls in using 
Monte Carlo codes, and improving predictions. The numerical 
illustrations included here were taken from the extensive documen- 
tation cited as references. 


26033 (CONF-950740—-91) The method of life extension for 
the High Flux Isotope Reactor vessel. Chang, Shib-Jung. Oak 
Ridge National Lab., TN (United States). [1995]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Joint ASME/JSME pressure vessels and piping 
conference; Honolulu, Hi (United States); 23-27 Jul 1995. Order 
Number DE95016356. Source: OSTI; NTIS; INIS; GPO Dep. 





The state of the vessel steel embrittlement as a result of neutron 
irradiation can be measured by its increase in the nil ductility tem- 
perature (NDT). This temperature is sometimes referred to as the 
brittle-ductile transition temperature (DBT) for fracture. The life 
extension of the High Flux Isotope Reactor (HFIR) vessel is calcu- 
lated by using the method of fracture mechanics. A hydrostatic 
pressure test (hydrotest) is performed in order to determine a safe 
vessel static pressure. It is then followed by using fracture me- 
chanics to project the reactor life from the safe hydrostatic 
pressure. The life extension calculation provides the following infor- 
mation on the remaining life of the reactor as a function of the nil 
ductility temperature increase: the probability of vessel fracture due 
to hydrotest vs vessel life at several hydrotest pressures; the 
hydrotest time interval vs the uncertainty of the nil ductility temper- 
ature increase rate; and the hydrotest pressure vs the uncertainty 
of the nil ductility temperature increase rate. It is understood that 
the use of a complete range of uncertainties of the nil ductility tem- 
perature increase is equivalent to the entire range of radiation 
damage that can be experienced by the vessel steel. From the nu- 
merical values for the probabilities of the vessel fracture as a result 
of hydrotest, it is estimated that the reactor vessel life can be 
extended up to 50 EFPY (100 MW) with the minimum vessel oper- 
ating temperature equal to 85°F. 


26034 (CONF-950914—6) Enhanced HFIR overpower mar- 
gin through improvements in fuel plate homogeneity 
inspection. Rothrock, R.B. (Oak Ridge National Lab., TN (United 
States)); Hale, R.E.; Knight, R.W.; Cheverton, R.D. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From American Nuclear Society international topical conference on 
the safety of operating reactors; Seattle, WA (United States); 17-23 
Sep 1995. Order Number DE95017402. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Fuel homogeneity inspection techniques used on the HFIR fuel 
plates have recently been improved through conversion of the X- 
ray inspection device to acquire, store, and process data digitally. 
This paper reports some early results from using the improved 
equipment and describes future plans for obtaining enhanced fuel 
thermal performance by exploiting this improved inspection capabil- 
ity. 


26035 (CONF-950919-4) US/UK actinides experiment at 
the Dounreay PFR. 1: Fission products. Raman, S.; Murphy, 
B.D. Oak Ridge National Lab., TN (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From ANS international conference on 
evaluation of emerging nuclear fuel cycle systems; Versailles 
(France); 11-14 Sep 1995. Order Number DE95017420. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US and the United Kingdom have been engaged in a joint 
research program in which samples of higher actinides were irradi- 
ated in the 600-MW Dounreay Prototype Fast Reactor in Scotland. 
Analytical results using mass spectrometry and radiometry for ac- 
tinides and fission products are now available for the samples in 
Fuel Pins 1 and 2 which were irradiated for 63 full-power days and 
for the samples in Fuel Pin 4 which were irradiated for 492 full- 
power days. Results from these three fuel pins are providing 
estimates of integral cross sections and fission yields. 


26036 (DPW-56-247) Natural convection reactor. Babcock, 
D.F.; Bernath, L.; Menegus, R.L.; Ring, H.F. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 
May 1956. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO0S9-89SR18035. Order Number 
DE95012028. Source: OSTI; NTIS; GPO Dep. 

A previous report described the conceptual design of a plutonium 
producing reactor that may be characterized as follows: Power out- 
put (2000 MW); cooling - (natural convection of light water through 
the reactor, up through a draft tube to an evaporative cooling pond, 
then back to the reactor, and fuel (400 to 500 tons of uranium en- 
riched to 1.2% U-235). Because this reactor would be cooled by 
the natural convection of light water, it is believed that the con- 
struction costs would be significantly less than for a Savannah or 
Hanford type reactor. Such expensive items as water treatment 
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and water pumping facilities would be eliminated entirely. The in- 
ventory of 500 tons of slightly enriched uranium, however, is an 
unattractive feature. It represents not only a large dollar investment 
but also makes the reactor less attractive for construction during 
periods of national emergency because of the almost certain 
scarcity of even slightly enriched uranium at that time. The Atomic 
Energy Commission asked that the design be reviewed with the 
objective of reducing the inventory of uranium, The results of this 
review are given in this report. 


26037 (HW-—82869-Del.) K Reactor moderator distortion 
study. Alexander, W.K.; Russell, A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jun 
1964. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95012624. Source: OSTI; NTIS; GPO Dep. 

Irradiation-induced moderator distortion has plagued the Hanford 
reactors from their earliest days until the present. The first- 
manifestation of graphite distortion was in the form of expansion of 
the B, D and F stacks. It was found that expansion was very 
temperature-dependent and could be reversed by raising the 
graphite operating temperature. The DR, H, C and K Reactors 
were designed with provisions to minimize, or accommodate ex- 
pansion. It was not until after the K Reactors had been designed 
that graphite contraction was recognized as a threat to stack life. 
Under the present operating conditions, contraction is largely de- 
pendent upon neutron flux levels. To date, this study has been 
largely concerned with the K Reactors, since the vast bulk of the 
distortion data available is from the Ks. This study not only at- 
tempts to explain the mechanisms by which the K Reactors arrived 
at their present state of distortion but also provides a basis for 
forecasting future distortion. An understanding of the nature and 
magnitude of the forces at work within the stacks will enhance the 
possibility of devising means of conteracting the present trends. 


26038 (INIS-mf-14555, pp. 627) A Semi Analytical Solution 
for the Optimum Insulation Thickness Problem. Abdullah, A.M. 
(Reactors Dept., Nuclear Research Center, Atomic Energy Author- 
ity, Cairo (Egypt)); Mina, A.R. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 331p. (CONF-9504187-: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 2: Operation, environment and indus- 
trial applications. Order Number DE95634759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of optimizing the thickness of insulation installed on 
large hot vessels has been solved using a semi-analytical method. 
Unlike the previous studies, the derived mathematical expressions 
for the optimum thickness and total cost of burned fuel and insulat- 
ing material has been formulated in a general form which facilitates 
their application to any fuel and insulation characteristics and life 
time of the system. Moreover, the system analysis took into con- 
sideration the normally expected annual increase in fuel price. Also 
an expression for the net saving in fuel cost-due to the installation 
of insulation has been derived. The results showed that the re- 
quired optimum insulation thickness increases as the lifetime of a 
vessel and fuel price based on the results it is recommended to: (i) 
Estimate the virtual lifetime of a vessel to calculate the correspond- 
ing correct optimum thickness of insulation, (ii) Install an insulation 
which is thicker somewhat (say 10%) than the optimum one to 
compensate for both the expected annual increase in fuel price 
and the natural deterioration in the thermal and mechanical charac- 
teristics of the insulation material. 4 figs. 


26039 (JAERI-Conf—95-006) Proceedings of the third an- 
nual meeting on research and application using JRR-3M 
neutron radiography facility. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1995. 217p. (in Japanese, English). 
(CONF-9402151—: 3. annual meeting on research and application 
using JRR-3M neutron radiography facility, Tokai (Japan), 3-4 Feb 
1994). Order Number DE95502196. Source: OSTI; NTIS; INIS. 
This issue is the collection of the papers presented at the title 


meeting. The 16 of the presented papers are indexed individually. 
(J.P.N.). 
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26040 (JAERI-Tech—94-035) Fracture mechanical evaluation 
of allowable surface flaw for core support graphite compo- 
nents in the HTTR. Ishihara, Masahiro (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); lyoku, Tatsuo; Shiozawa, Shusaku; Tsuji, Nobumasa. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1994. 66p. (in 
Japanese). Order Number DE95502253. Source: OSTI; NTIS; INIS. 

Graphite and carbon materials are used for core support compo- 
nents in the High Temperature Engineering Test Reactor(HTTR) 
due to their excellent heat-resistant properties. In the machining or 
handling process of the component fabrication surface flaws and 
so forth are possibly formed since these materials are brittle. In or- 
der to determine the pass/fail criteria in a visual inspection, it is 
necessary to quantitatively determine the allowable flaw size on the 
surface of the core support components. Accordingly, allowable 
flaw sizes for these graphite and carbon materials are quantita- 
tively evaluated on the basis of the fracture mechanics approach in 
this report. (author). 


26041 (JAERI-Tech-95-030) Disassemble examination of 
iow enriched UAIx-Al plate fuel element in JAERI. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Jun 1995. 70p. (In Japan- 
ese). Order Number DE95502172. Source: OSTI; NTIS; INIS. 

In the Department of Research Reactor, reduced enrichment 
works for research reactor of JRR-2 and JRR-4 have been carried 
out based on the RERTR program in JAERI. Two medium enriched 
uranium (MEU) test fuels were made for JRR-2 and two low en- 
riched uranium (LEU) test fuels were made for JRR-4 to move from 
high enriched uranium (HEU) fuel to MEU fuels and to LEU fuels, 
respectivity. Irradiation tests of these fuels were carried out each 
reactor. This report describes the results of disassemble examina- 
tion for the irradiated JRR-4 LEU test fuel in JRR-2 core. The 
disassemble examination of this fuel was carried out from 1986 to 
1989. The post-irradiation examination including visual inspection, 
dimension measurements and metallography and so on were car- 
ried out at Hot Laboratory in JAERI and burn-up measurement of 
the sample taken from fuel plates was carried out at Analytical 
Chemistry Laboratory in JAERI. The results of each examinations 
showed no indication of detrimental effects and confirmed 
satisfactory to use this kind of fuels as research reactors fuels. Fur- 
thermore, burn-up of examination fuel element was measured to 
be 39% as compared with calculated burn-up of 41.6%. (author). 


26042 (KAERI-TR-369/93) The development of KMRR 
schedule and progress control system (KSPCS) for the master 
schedule of KMRR project. Choi, Chang Woong (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Lee, Tae 
Joon; Kim, Joon Yun; Cho, Yun Ho; Hah, Jong Hyun. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Jul 
1993. 194p. (In Korean). Order Number DE96600732. Source: 
OSTI; NTIS; INIS. 

This report was to development the computerized schedule and 
progress control system for the master schedule of KMRR project 
with ARTEMIS 7000/386 CM (Ver. 7.4.2.) based on project man- 
agement theory (PERT/CPM, PDM, and S-curve). This system has 
been efficiently used for KMRR master schedule and will be uti- 
lized for the detail scheduling of KMRR project. (Author) 23 refs., 
26 figs., 52 tabs. 


26043 (KAERI-TR-402/93) The procedure of radiological 
safety control in KMRR. Suh, Kyung Won (Korea Atomic Energy 
Research Institute, Taejon (Korea, Republic of)); Lee, Bong Jae; 
Kang, Byung Wui. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Dec 1993. 91p. (in Korean). Order Number 
DE96600733. Source: OSTI; NTIS; INIS. 

This report has been described the procedure for radiological 
safety control to be carried out when KMRR will be operated. (Au- 
thor) 8 refs., 14 figs., 12 tabs. 


26044 (KAERI-TR-422/94) Structural evaluation report of 
silicon ingot temporary storage rack for Korea multi-purpose 
research reactor. Yoo, Bong (Korea Atomic Energy Research In- 
Stitute, Taejon (Korea, Republic of)); Lee, Jae Han; Chung, Un 
Soo. Korea Atomic Energy Research Inst., Daeduk (Korea, Repub- 


lic of). Feb 1994. 94p. (In Korean). Order Number DE96600734. 
Source: OSTI; NTIS; INIS. 
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This report documents the structural evaluation of the Silicon In- 
got Temporary Storage Rack which shall be located in the reactor 
pool of the Korea Multi-purpose reaearch reactor (KMRR). The re- 
sults of structural evaluation for the silicon ingot rack shows that 
the structural acceptance criteria are satisfied, in compliance with 
ASME B and PV Code, Sec. Ill, Div. | Part NF, for all anticipated 
loadings such as dead load and seismic loads due to Operating 
Basis earthquake (OBE) and Safe Shutdown Earthquake (SSE). 
(Author) 4 refs., 11 figs., 12 tabs. 


26045 (KAERI-TR-460/94) KMRR_ instrumented capsule 
flow test. Chung, Moon Ki (Korea Atomic Energy Research Insti- 
tute, Taejon (Korea, Republic of)); Yang, Sun Kyoo; Chung, Heung 
Joon; Kim, Bok Deuk; Kang, Yung Hwan. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Sep 1994. 30p. (in 
Korean). Order Number DE96600735. Source: OSTI; NTIS; INIS. 

This report presents the pressure drop measurements of the 
KMRR (Korea multipurpose research reactor) instrumented test 
capsule. Pressure drops were measured for different sizes of simu- 
lated capsules in order to investigate the thermal hydraulic safety 
and design parameters. (Author) 11 figs., 6 tabs. 


26046 (KIY+-95-7) Filtered neutron beams with 313 and 610 
keV average neutron energies at the Kiev WWR-M research re- 
actor. Litvinskij, L.L.; Gavrilyuk, V.I.; Krivenko, V.G.; Lipman, V.A.; 
Murzin, A.V. Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut 
Yadernikh Doslyidzhen’. 1995. 6p. (In Russian). Order Number 
DE96600736. Source: OSTI; NTIS (US Sales Only); INIS. 

New neutron filters were elaborated at the Kiev WWR-M reactor 
on the frame of stable isotopes © Li, 1° B, ®* Cr, 54:56 Fe, ®° Ni and 
natural V,Mg, Fe, which form the quazimonoenergetic neutron 
beams with the average energies 313 and 610 keV and intensities 
x 2 centre dot 10° m/s sm*. 11 refs., 1 tab., 2 figs. 


26047 (KURRI-TR-392) Proceedings of the workshop on 
improvements of the safety and the property of the KUR 
Heavy-Water Facility. Fujita, Yoshiaki; Ono, Koji; Kobayashi, 
Tooru; Oda, Yoshifumi (eds.). Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Jun 1994. 132p. (In Japanese). 
(CONF-9307223—: Improvements of the safety and the property of 
the KUR heavy-water facility; Improvements of the safety and the 
property of the KUR heavy-water facility, Kumatori (Japan); KUMA- 
TOR! (Japan), 26 Jul 1993; 28 feb 1994; CONF-9402153-). Order 
Number DE95502204. Source: OST!; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 26 of the presented papers are indexed individually. 
(J.P.N.). 


26048 (LA-UR-95-1618) Stress-assisted, microbial-induced 
corrosion of stainiess steel primary piping and other aging 
issues at the Omega West Reactor. Andrade, A. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950530-1: Seminar on management of aging 
research reactors, Hamburg (Germany), 8-12 May 1995). Order 
Number DE95015341. Source: OSTI; NTIS; INIS; GPO Dep. 

After the discovery of cooling system leak of about 284 liters per 
twenty-four (24) hour period, an investigation determined that the 
76.2-cm diameter, 33.5-m long stainless-steel (804) OWR delay 
line was losing water at the same nominal rate. An excavation ef- 
fort revealed that a circumferential crack, approximately 0.0025 cm 
in width, extended around the bottom half of the delay line. In addi- 
tion, other evidence of what appeared to be microcracking and 
pitting that originated at random nucleated sites around the pipe 
were also found. Results of destructive analysis and nondestructive 
testing allowed Los Alamos staff to conclude that the direct cause 
for the main crack and other pitting resulted from stress-assisted, 
microbial-induced corrosion of the stainless steel primary piping. 
The results also indicated that microbial action from bacteria that 
are normally present in earth can be extremely harmful to 
stainless- steel piping under certain conditions. Other potential 
problems that could have also eventually led to a permanent shut- 
down of the OWR were discussed. These problems, although 
never encountered nor associated with the current shutdown, were 
identified in aging studies and are associated with: (1) the water- 
cooled, bismuth gamma-ray shield and, (2) the aluminum thermal 





column head seal that prevents reactor vessel water from entering 
into the graphite-filled thermal column. 


26049 (NUREG/CP-0141, pp. 93-95) An example of a com- 
ponent replacement when applying ASME N509 and ASME 
N510 to older ventilation systems. Arndt, T.E. (Westinghouse 
Hanford Company, Richland, WA (United States)). USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

This paper presents an example of a component replacement 
(electric heater) when installed in an older ventilation system that 
was constructed before the issuance of ASME N509" and N5102. 
Many of the existing ventilation systems at the Hanford Site were 
designed, fabricated, and installed before the issuance of ASME 
N509' and N510*. Requiring the application of these codes to ex- 
isting ventilation systems presents challenges to the engineer when 
design changes are needed. Although it may seem that the appli- 
cation of ASME N509" or N5102 may be a hindrance at times, this 
does not need to occur. Proper preparation at the start of project 
or design modifications can minimize frustration to the engineer 
when it is judged that portions of ASME N509' and N510* do not 
apply in a particular application. 


26050 (ORNL/M-4080) HRB-22 irradiation phase test data 
report. Montgomery, F.C.; Acharya, R.T.; Baldwin, C.A.; Ritten- 
house, P.L.; Thoms, K.R.; Wallace, R.L. Oak Ridge National Lab., 
TN (United States). Mar 1995. 208p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95015768. Source: OSTI; NTIS; INIS; GPO Dep. 

Irradiation capsule HRB-22 was a test capsule containing ad- 
vanced Japanese fuel for the High Temperature Test Reactor 
(HTTR). Its function was to obtain fuel performance data at HTTR 
operating temperatures in an accelerated irradiation environment. 
The irradiation was performed in the High Flux Isotope Reactor 
(HFIR) at the Oak Ridge National Laboratory (ORNL). The capsule 
was irradiated for 88.8 effective full power days in position RB-3B 
of the removable beryllium (RB) facility. The maximum fuel com- 
pact temperature was maintained at or below the allowable limit of 
1300°C for a majority of the irradiation. This report presents the 
data collected during the irradiation test. Included are test thermo- 
couple and gas flow data, the calculated maximum and volume 
average temperatures based on the measured graphite tempera- 
tures, measured gaseous fission product activity in the purge gas, 
and associated release rate-to-birth rate (R/B) results. Also in- 
cluded are quality assurance data obtained during the test. 


26051 (ORNL/TM-12829) Validation of multigroup neutron 
cross sections and caliculational methods for the advanced 
neutron source against the FOEHN critical experiments mea- 
surements. Smith, L.A. (Oak Ridge Institute for Science and 
Energy, TN (United States)); Galimeier, F.X.; Gehin, J.C. Oak 
Ridge National Lab., TN (United States). May 1995. 104p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95016174. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The FOEHN critical experiment was analyzed to validate the use 
of multigroup cross sections and Oak Ridge National Laboratory 
neutronics computer codes in the design of the Advanced Neutron 
Source. The ANSL-V 99-group master cross section library was 
used for all the calculations. Three different critical configurations 
were evaluated using the multigroup KENO Monte Carlo transport 
code, the multigroup DORT discrete ordinates transport code, and 
the multigroup diffusion theory code VENTURE. The simple config- 
uration consists of only the fuel and control elements with the 
heavy water reflector. The intermediate configuration includes 
boron endplates at the upper and lower edges of the fuel element. 
The complex configuration includes both the boron endplates and 
components in the reflector. Cross sections were processed using 
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modules from the AMPX system. Both 99-group and 20-group 
cross sections were created and used in two-dimensional models 
of the FOEHN experiment. KENO calculations were performed us- 
ing both 99-group and 20-group cross sections. The DORT and 
VENTURE calculations were performed using 20-group cross sec- 
tions. Because the simple and intermediate configurations are 
azimuthally symmetric, these configurations can be explicitly mod- 
eled in R-Z geometry. Since the reflector components cannot be 
modeled explicitly using the current versions of these codes, three 
reflector component homogenization schemes were developed and 
evaluated for the complex configuration. Power density distributions 
were calculated with KENO using 99-group cross sections and with 
DORT and VENTURE using 20-group cross sections. The average 
differences between the measured values and the values calcu- 
lated with the different computer codes range from 2.45 to 5.74%. 
The maximum differences between the measured and calculated 
thermal flux values for the simple and intermediate configurations 
are x 13%, while the average differences are < 8%. 


26052 (ORNL/TM—13043) Global shielding analysis for the 
three-element core advanced neutron source reactor under 
normal operating conditions. Slater, C.O.; Buchoiz, J.A. Oak 
Ridge National Lab., TN (United States). Aug 1995. 103p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95017061. Source: OSTI; 
NTIS; GPO Dep. 

Two-dimensional discrete ordinates radiation transport calcula- 
tions were performed for a model of the three-element core 
Advanced Neutron Source reactor design under normal operating 
conditions. The core consists of two concentric upper elements and 
a lower element radially centered in the annulus between the up- 
per elements. The initial radiation transport calculations were 
performed with the DORT two-dimensional discrete ordinates 
radiation transport code using the 39-neutron-group/44-gamma-ray- 
group ANSL-V cross-section library, an Sg quadrature, and a P, 
Legendre polynomial expansion of the cross sections to determine 
the fission neutron source distribution in the core fuel elements. 
These calculations were limited to neutron groups only. The final 
radiation transport calculations, also performed with DORT using 
the 39-neutron-group/44-gamma-ray-group ANSL-V cross-section 
library, an Sj quadrature, and a P3 Legendre polynomial expan- 
sion of the cross sections, produced neutron and gamma-ray 
fluxes over the full extent of the geometry model. Responses (or 
activities) at various locations in the model were then obtained by 
fokding the appropriate response functions with the fluxes at those 
locations. Some comparisons were made with VENTURE- 
calculated (diffusion theory) 20-group neutron fluxes that were 
summed into four broad groups. Tne results were in reasonably 
good agreement when the effects of photoneutrons were not in- 
cluded, thus verifying the physics model upon which the shielding 
model was based. Photoneutrons increased the fast-neutron flux 
levels deep within the D20 several orders of magnitude. Results 
are presented as tables of activity values for selected radial and 
axial traverses, plots of the radial and axial traverse data, and ac- 
tivity contours superimposed on the calculational geometry model. 


26053 (SAND-95-1375C) Replacement fuel scoping studies 
for the Annular Core Research Reactor. Hays, K.; Martin, L.; 
Parma, E. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-951006— 
11: Winter meeting of the American Nuclear Society, San 
Francisco, CA (United States), 29 Oct - 1 nov 1995). Order Num- 
ber DE95014840. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories Annular Core Research Reactor 
(ACRR) is undertaking a new mission for the Department of En- 
ergy: production of the radioisotope °°Mo used in nuclear medicine 
applications. Isotope production is significantly different from previ- 
ous programs conducted at the ACRR that typically required high 
intensity, short duration pulses. The current UO2-BeO fuel will 
power the initial startup phase of the production program, and can 
perform exceptionally well for this mission. However, this type of 
fuel is no longer available, commercially or otherwise. This paper 
presents the results of some preliminary studies of commercially 
available fuels. 
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26054 (SAND-95-1511C) Reactor physics calculations for 
*Mo production at the Annular Core Research Reactor. 
Parma, EJ. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-951135— 
10: International mechanical engineering congress and exhibition - 
winter annual meeting of the American Society of Mechanical Engi- 
neers, San Francisco, CA (United States), 12-17 Nov 1995). Order 
Number DE95015092. Source: OSTI; NTIS; INIS; GPO Dep. 

The isotope °°Mo would be produced at Sandia using ACRR 
and the collocated Hot Cell Facility. 9°Mo would be produced by ir- 
radiating targets coated with 2°5U in the form of highly enriched 
U30s; after 7 days, the target would be removed and the isotope 
extracted using the Cintichem process. The Monte Carlo neutronics 
computer code MCNP was used to determine the optimum configu- 
ration for production, using various fractions of the US demand. 
Although ACRR operates at a low power level, the US demand for 
°8Mo can be easily met using a reasonable number of targets. 


26055 (WHC-SD-TP-ANAL—003) Sodium loop framework 
structural analysis. Nguyen, P.M. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Jun 1995. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95015821. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document provides the structural analysis of the Sodium 
Loop framework in a drop condition. The drop is similar to the US 
Department of Transportation non-bulk, performance-oriented pack- 
aging (Packaging Group |) drop test. The drop height evaluated for 
the Sodium Loop frarnework is 5.9 ft. 


26056 (WSRC-MS—95-0079X) Safe new reactor for radionu- 
clide production. Gray, P.L. Westinghouse Savannah River Co., 
Aiken, SC (United States). 15 Feb 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. (CONF-951006—-9: Winter meeting of the American 
Nuclear Society, San Francisco, CA (United States), 29 Oct - 1 
nov 1995). Order Number DE95014727. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In late 1995, DOE is schedule to announce a new tritium produc- 
tion unit. Near the end of the last NPR (New Production Reactors) 
program, work was directed towards eliminating risks in current 
designs and reducing effects of accidents. In the Heavy Water Re- 
actor Program at Savannah River, the coolant was changed from 
heavy to light water. An alternative, passively safe concept uses a 
heavy-water-filled, zircaloy reactor calandria near the bottom of a 
swimming pool; the calandria is supported on a light-water-coolant 
inlet plenum and has upflow through assemblies in the calandria 
tubes. The reactor concept eliminates or reduces significantly most 
design basis and severe accidents that plague other deigns. The 
proven, current SRS tritium cycle remains intact; production within 
the US of medical isotopes such as Mo-99 would also be possible. 
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Refer also to citation(s) 25555, 25570, 25813, 25814, 25862, 
25895, 25907, 25917, 25937, 25970, 25978, 26029, 26031, 26659 


26057 (ANL/RE/CP-86222) An analytical model for calcu- 
lating pressure rise in a room due to refrigerant spills from 
piping rupture. Shin, Y.W.; Hsieh, B.J.; Kot, C.A. Argonne National 
Lab., IL (United States). Apr 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950740-73: Joint ASME/JSME pressure vessels and pip- 
ing conference, Honolulu, HI (United States), 23-27 Jul 1995). 
Order Number DE95014073. Source: OSTI; NTIS; GPO Dep. 

In this paper, an analytical model is presented to describe quasi- 
steady release of a two-phase refrigerant mixture into a room and 
the associated pressure transient of the room atmosphere with lim- 
ited capability to discharge the atmosphere. The analytical model is 
based on simple, approximate thermodynamic relationships applied 
along isentropes, which is used to describe the release of refriger- 
ant and the coupled set of equation of energy and mass 
conservation and other auxiliary equations describing pressure 


176 ERA Vol. 20, No. 11 


transient of a room atmosphere. The analytical model, which con- 
sists of a set of nonlinear ordinary differential equations, is solved 
numerically by the Mathematica computer program. As an example 
the safety problem of a Freon-22 spill in a refrigeration equipment 
room, resulting from piping rupture due to an earthquake, is ana- 
lyzed and discussed. 


26058 (ANL/TD/CP-85768) Decontamination and decom- 
missioning of the Experimental Bolling Water Reactor at 
Argonne National Laboratory. Sears, L.F. (ALARON Com. 
(United States)); Fellhauer, C. Argonne National Lab., IL (United 
States). [1995]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950414— 
6: 57. annual American power conference, Chicago, IL (United 
States), 18-20 Apr 1995). Order Number DE95013787. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Experimental Boiling Water Reactor (EBWR), located on the 
Argonne National Laboratory-East (ANL-E) site, started operations 
in 1957. The initial rating was 20 MW(t). The rating was eventually 
increased to 70 MWi(t) in 1959 and 100 MWit) in 1962. The reactor 
was shut down in 1967 and all of the fuel was removed from the 
facility. The facility was placed in dry lay-up until 1986. ANL-E per- 
sonnel started the decontamination and decommissioning (D&D) 
effort in 1986. Supporting equipment such as the external steam 
system and some of the upper reactor components, the core riser 
and the top fuel shroud, were removed at that time. Characteriza- 
tion of the facility was also undertaken. The contract to complete 
the EBWR D&D Project was issued in December 1993. The initial 
schedule called for the final effort to be divided into five phases 
that were to be completed over a four year period. However, this 
schedule was subsequently consolidated, at the request of ANL-E, 
to a thirteen month period, with the on-site work to be completed 
by the end of 1994. The EBWR D&D Project is approximately 88% 
complete. A small quantity of reactor internals remains to be vol- 
ume reduced along with the removal of the SFSP water treatment 
system. Upon completion of this work the facility will be decontami- 
nated and a final survey completed. The planned completion of 
on-site work is scheduled for July 1995. 


26059 (BNL-NUREG-—60573-(Rev.7/95)) Mixing phenomena 
of interest to boron dilution during small break LOCAs in 
PWRs. Revision 7/95. Nourbakhsh, H.P. (Brookhaven National 
Lab., Upton, NY (United States). Safety and Risk Evaluation Div.); 
Cheng, Z. Brookhaven National Lab., Upton, NY (United States). 
Jul 1995. 10p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-950904—5-Rev.7/95: 7. international meeting on nuclear re- 
actor thermal hydraulics, Saratoga, NY (United States), 10-15 Sep 
1995). Order Number DE95016509. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents the results of a study of mixing phenomena 
related to boron dilution during small break loss of coolant acci- 
dents (LOCAs) in pressurized water reactors (PWRs). Boron free 
condensate can accumulate in the cold leg loop seals when the re- 
actor is operating in a reflux/boiler-condenser mode. A problem 
may occur when subsequent change in flow conditions such as 
loop seal clearing or re-establishment of natural circulation flow 
drive the diluted water in the loop seals into the reactor core with- 
out sufficient mixing with the highly borated water in the reactor 
downcomer and lower plenum. The resulting low boron concentra- 
tion coolant entering the core may cause a power excursion leading 
to fuel failure. The mixing processes associated with a slow mov- 
ing stream of diluted water through the loop seal to the core are 
examined in this paper. Bounding calculations for boron concentra- 
tion of coolant entering the core during a small break LOCA in a 
typical Westinghouse-designed four-loop plant are also presented. 


26060 (BNL-NUREG-61805) Cost tradeoffs in consequence 
management at nuclear power plants: A risk based approach 
to setting optimal long-term interdiction limits for regulatory 
analyses. Mubayi, V. Brookhaven National Lab., Upton, NY 
(United States). May 1995. 20p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-950740—76: Joint ASME/JSME pres- 
sure vessels and piping conference, Honolulu, HI! (United States), 





23-27 Jul 1995). Order Number DE95014499. Source: 
NTIS; INIS; GPO Dep. 

The consequences of severe accidents at nuclear power plants 
can be limited by various protective actions, including emergency 
responses and long-term measures, to reduce exposures of af- 
fected populations. Each of these protective actions involve costs 
to society. The costs of the long-term protective actions depend on 
the criterion adopted for the allowable level of long-term exposure. 
This criterion, called the “long term interdiction limit,” is expressed 
in terms of the projected dose to an individual over a certain time 
period from the long-term exposure pathways. The two measures 
of offsite consequences, latent cancers and costs, are inversely re- 
lated and the choice of an interdiction limit is, in effect, a trade-off 
between these two measures. By monetizing the health effects 
(through ascribing a monetary value to life lost), the costs of the 
two consequence measures vary with the interdiction limit, the 
health effect costs increasing as the limit is relaxed and the protec- 
tive action costs decreasing. The minimum of the total cost curve 
can be used to calculate an optimal long term interdiction limit. The 
calculation of such an optimal limit is presented for each of five US 
nuclear power plants which were analyzed for severe accident risk 


in the NUREG-1150 program by the Nuclear Regulatory Commis- 
sion. 


OSTI; 


26061 (BNL-NUREG-—62042) A reliability model to balance 
the beneficial and adverse impacts of maintenance. Samanta, 
P.K. (Brookhaven National Lab., Upton, NY (United States). Dept. 
of Advanced Technology); Vesely, W.E. Brookhaven National Lab., 
Upton, NY (United States). [1995]. 7p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950914-5: American Nuclear 
Society international topical conference on the safety of operating 
reactors, Seattle, WA (United States), 17-23 Sep 1995). Order 
Number DE95016493. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a component-level maintenance model to 
evaluate the impact of maintenance on a component's perfor- 
mance. The model uses a Markov approach to include both the 
beneficial and adverse effects of maintenance which considers the 
degraded state of a component, in addition to its operational state 
and failed state. The beneficial effect of maintenance relates to its 
effect in improving the reliability of the component, i.e., mainte- 
nance corrects degradations before failures occur. The adverse 
effects of maintenance includes maintenance downtimes and 
maintenance-related errors, which traditionally are included in 
component-level models of a probabilistic risk assessment. The au- 
thors present example applications of the model and discuss uses 
of the results obtained from such an analysis. The model will pro- 
vide a quantitative basis for making decisions on maintenance to 
achieve the level of component performance desired. 


26062 (BNL-NUREG-62068) Analyzing the BWR rod drop 
accident in high-burnup cores. Diamond, D.J.; Neymotin, L.; Ko- 
hut, P. Brookhaven National Lab., Upton, NY (United States). 
[1995]. 17p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9509208-1: Specialist meeting on transient behaviour of 
high burnup fuel, Cadarache (France), 12-14 Sep 1995). Order 
Number DE95016503. Source: OSTI; NTIS; INIS; GPO Dep. 

This study was undertaken for the US Nuclear Regulatory Com- 
mission to determine the fuel enthalpy during a rod drop accident 
(RDA) for cores with high burnup fuel. The calculations were done 
with the RAMONA-4B code which models the core with 3- 
dimensional neutron kinetics and multiple parallel coolant channels. 
The calculations were done with a model for a BWR/4 with fuel 
bundles having burnups up to 30 GWd/t and also with a model 
with bundle burnups to 60 GWd/t. This paper also discusses po- 
tential sources of uncertainty in calculations with high burnup fuel. 
One source is the “rim” effect which is the extra large peaking of 
the power distribution at the surface of the pellet. This increases 
the uncertainty in reactor physics and heat conduction models that 
assume that the energy deposition has a less peaked spatial distri- 
bution. Two other sources of uncertainty are the result of the 
delayed neutron fraction decreasing with burnup and the positive 
moderator temperature feedback increasing with burnup. Since 
these effects tend to increase the severity of the event, an RDA 
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calculation for high burnup fuel will underpredict the fuel enthalpy if 
the effects are not properly taken into account. Other sources of 
uncertainty that are important come from the initial conditions cho- 
sen for the RDA. This includes the initial control rod pattern as well 
as the initial thermal-hydraulic conditions. 


26063 (LA-UR-95-1435) 1994 MCAP annual report. Har- 
mony, S.C.; Boyack, B.E. Los Alamos National Lab., NM (United 
States). Apr 1995. 101p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE95010936. Source: OSTI; NTIS; 
INIS; GPO Dep. 

VELCOR is an integrated, engineering-level computer code that 
models the progression of severe accidents in light water reactor 
(LWR) nuclear power plants. The entire spectrum of severe 
accident phenomena, including reactor coolant system and contain- 
ment thermal-hydraulic response, core heatup, degradation and 
relocation, and fission product release and transport is treated in 
MELCOR in a unified framework for both boiling water reactors 
(BWRs) and pressurized water reactors (PWRs). Its current uses 
include the estimation of severe accident source terms and their 
sensitivities and uncertainties in a variety of applications. Indepen- 
dent assessment efforts have been successfully completed by the 
US and international MELCOR user communities. Most of these in- 
dependent assessment efforts have been conducted to support the 
needs and fulfill the requirements of the individual user organiza- 
tions. The resources required to perform an extensive set of model 
and integral code assessments are large. A prudent approach to 
fostering code development and maturation is to coordinate the in- 
dividual assessment efforts of the MELCOR user community. While 
retaining individual control over assessment resources, each orga- 
nization using the MELCOR code could work with the other users 
to broaden assessment coverage and minimize duplication. In 
recognition of these considerations, the US Nuclear Regulatory 
Commission (US NRC) has initiated the MELCOR Cooperative 
Assessment Program (MCAP), a vehicle for coordinating and stan- 
dardizing the assessment practices of the various MEI.COR users. 
in addition, the user community will have a forum to better 
communicate lessons learned regarding MELCOR applications, ca- 
pabilities, and user guidelines and limitations and to provide a user 
community perspective on code development needs and priorities. 
This second Annual Report builds on the foundation laid with the 
first Annual Report. 


26064 (LA-UR-95-1931) SHEBA-Il as a criticality safety 
benchmark experiment. LaBauve, R.J.; Sapir, J.L. Los Alamos 
National Lab., NM (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9509100-18: 5. international conference on 
nuclear criticality safety, Albuquerque, NM (United States), 17-22 
Sep 1995). Order Number DE95015272. Source: OSTI; NTIS; 
INIS; GPO Dep. 

SHEBA-II (Solution High Energy Burst Assembly-ll) is a critical 
assembly experiment currently (1995) being operated at the Los 
Alamos Critical Experiments Facility. it is a bare assembly fueled 
with an aqueous solution of about 5% enriched uranyl fluoride that 
is stored in four critically safe steel tanks. The solution is trans- 
ferred to the critical assembly vessel (CAV) by applying gas 
pressure to the storage tanks. Reactivity is controlled by varying 
the solution level, and a safety rod may be inserted in a thimble 
along the central axis of the CAV for fast shutdown. The simple ge- 
ometry provided by this cylindrical system allows for easily applied 
calculational methods, and thus SHEBA-II is ideally suited for use 
as a criticality safety benchmark experiment. 


26065 (LA-UR-95-2244) Criticality safety analyses of the 
early (unreflected) “Jemima” and the (reflected) “Big Ten” 
experiments: Calculated effects of fuel homogenization on re- 
activity. Krohn, BJ. (Los Alamos National Lab., NM (United 
States). Technology and Safety Assessment Div.). Los Alamos Na- 
tional Lab., NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509100-9: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95016834. Source: OSTI; NTIS; INIS; GPO Dep. 
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The early “Jemima” experiments (1952-1954) have been evalu- 
ated as criticality safety benchmarks. The ongoing “Big Ten” 
experiment (1971—present) is under consideration as a benchmark. 
These two experiments differ enormously in their overall sizes and 
in the absence (or presence) of an external reflector. However, 
they share a common characteristic: the entire core, or the major- 
ity of it, is comprised of thin, alternating layers of highly enriched 
uranium and natural uranium, in order to simulate fuel of uniform 
composition and intermediate enrichment Reference MCNP models 
for the experiments retain the heterogeneous compositions and in- 
clude considerable structural detail. For comparison, homogenized 
models, which preserve overall volumes and the total mass of 
each isotopic species, have also been tested. Results indicate that 
(1) heterogeneous assemblies and their equivalent homogeneous 
assemblies differ significantly in kay, and that (2) these differences 
occur both in the absence and in the presence of a thick external 
reflector composed of depleted uranium. 


26066 (NUREG—1266-Vol.9) NRC safety research in sup- 
port of regulation - FY 1994. Volume 9. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Jun 1995. 89p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; GPO; INIS. 

This report, the tenth in a series of annual reports, was prepared 
in response to congressional inquiries concerning how nuclear reg- 
ulatory research is used. It summarizes the accomplishments of the 
Office of Nuclear Regulatory Research during FY 1994. The goal 
of the Office of Nuclear Regulatory Research (RES) is to ensure 
the availability of sound technical bases for timely rulemaking and 
related decisions in support of NRC regulatory/licensing/inspection 
activities. RES also has responsibilities related to the resolution of 
generic safety issues and to the review of licensee submittals re- 
garding individual plant examinations. It is the responsibility of RES 
to conduct the NRC's rulemaking process, including the issuance 
of regulatory guides and rules that govern NRC licensed activities. 


26067 (NUREG—1275-Vol.10) Operating experience feed- 
back report: Reliability of safety-related steam turbine-driven 
standby pumps. Commercial power reactors, Volume 10. 
Boardman, J.R. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Safety Programs. Oct 1994. 60p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

This report documents a detailed analysis of failure initiators, 
causes and design features for steam turbine assemblies (turbines 
with their related components, such as governors and valves) 
which are used as drivers for standby pumps in the auxiliary feed- 
water systems of US commercial pressurized water reactor plants, 
and in the high pressure coolant injection and reactor core isolation 
cooling systems of US commercial boiling water reactor plants. 
These standby pumps provide a redundant source of water to re- 
move reactor core heat as specified in individual plant safety 
analysis reports. The period of review for this report was from Jan- 
uary 1974 through December 1990 for licensee event reports 
(LERS) and January 1985 through December 1990 for Nuclear 
Plant Reliability Data System (NPRDS) failure data. This study 
confirmed the continuing validity of conclusions of earlier studies by 
the US Nuclear Regulatory Commission and by the US nuclear in- 
dustry that the most significant factors in failures of turbine-driven 
standby pumps have been the failures of the turbine-drivers and 
their controls. Inadequate maintenance and the use of inappropri- 
ate vendor technical information were identified as significant 
factors which caused recurring failures. 


26068 (NUREG—1307-Rev.5) Report on waste burial 
charges: Escalation of decommissioning waste disposal costs 
at Low-Level Waste Burial facilities. Revision 5. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Regulatory Applications. Aug 1995. 57p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; INIS; GPO; NTIS. 

One of the requirements placed upon nuclear power reactor li- 
censees by the US Nuclear Regulatory Commission (NRC) is for 
the licensees to periodically adjust the estimate of the cost of de- 
commissioning their plants, in dollars of the current year, as part of 
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the process to provide reasonable assurance that adequate funds 
for decommissioning will be available when needed. This report, 
which is scheduled to be revised periodically, contains the develop- 
ment of a formula for escalating decommissioning cost estimates 
that is acceptable to the NRC. The sources of information to be 
used in the escalation formula are identified, and the values devel- 
oped for the escalation of radioactive waste burial costs, by site 
and by year, are given. The licensees may use the formula, the co- 
efficients, and the burial escalation factors from this report in their 
escalation analyses, or they may use an escalation rate at least 
equal to the escalation approach presented herein. This fifth revi- 
sion of NUREG-1307 contains revised spreadsheet results for the 
disposal costs for the reference PWR and the reference BWR and 
the ratios of disposal costs at the Washington, Nevada, and South 
Carolina sites for the years 1986, 1988, 1991, 1993, and 1994, su- 
perseding the values given in the June 1994 issue of this report. 
Burial cost surcharges mandated by the Low-Level Radioactive 
Waste Policy Amendments Act of 1985 (LLRWPAA) have been in- 
corporated into the revised ratio tables for those years. In addition, 
spreadsheet results for the disposal costs for the reference reac- 
tors and ratios of disposal costs at the two remaining burial sites in 
Washington and South Carolina for the year 1995 are provided. 
These latter results do not include any LLRWPAA surcharges, 
since those provisions of the Act expired at the end of 1992. An 
example calculation for escalated disposal cost is presented, 
demonstrating the use of the data contained in this report. 


26069 (NUREG-1522) Assessment of inservice conditions 
of safety-related nuclear plant structures. Ashar, H.; Bagchi, G. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering. Jun 1995. 116p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; INIS; GPO; NTIS. 

The report is a compilation from a number of sources of informa- 
tion related to the condition Of structures and civil engineering 
features at operating nuclear power plants in the United States. 
The most significant information came from the hands-on inspec- 
tion of the six old plants (licensed prior to 1977) performed by the 
staff of the Civil Engineering and Geosciences Branch (ECGB) in 
the Division of Engineering of the Office of Nuclear Reactor Regu- 
lation. For the containment structures, most of the information 
related to the degraded conditions came from the licensees as part 
of the Licensing Event Report System (10 CFR 50.73), or as part 
of the requirement under limiting condition of operation of the 
plant-specific Technical Specifications. Most of the information re- 
lated to the degradation of other Structures and civil engineering 
features was extracted from the industry survey, the reported inci- 
dents, and the plant visits. The report discusses the condition of 
the structures and civil engineering features at operating nuclear 
power plants and provides information that would help detect, alle- 
viate, and correct the degraded conditions of the structures and 
civil engineering features. 


26070 (NUREG/CP-0140-Vol.1, pp. 7-16) Some views on 
nuclear reactor safety. Tanguy, P.Y. (Electricite de France, Paris 
(France)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

This document is the text of a speech given by Pierre Y. Tanguy 
(Electricite de France) at the 22nd Water Reactor Safety Meeting 
held in Bethesda, MD in 1994. He describes the EDF nuclear pro- 
gram in broad terms and proceeds to discuss operational safety 
results with EDF plants. The speaker also outlines actions to en- 
hance safety planned for the future, and he briefly mentions 
French cooperation with the Chinese on the Daya Bay project. 


26071 


(NUREG/CP-0140-Vol.1, pp. 17-30) Prospects for 
nuclear safety research. Beckjord, E.S. Nuclear Regulatory Com- 


mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. In Twenty-second water safety informa- 
tion meeting: Proceedings: Volume 1: Plenary session; Advanced 





instrumentation and control hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 
This document is the text of a paper presented by Eric S. Beck- 
jord (Director, Nuclear Regulatory Research/NRC) at the 22nd 
Water Reactor Safety Meeting in Bethesda, MD in October 1994. 
The following topics are briefly reviewed: (1) Reactor vessel re- 
search, (2) Probabilistic risk assessment, (3) Direct containment 
heating, (4) Advanced LWR research, (5) Nuclear energy prospects 
in the US, and (6) Future nuclear safety research. Subtopics within 


the last category include economics, waste disposal, and health 
and safety. 


26072 (NUREG/CP-0140-Vol.1, pp. 227-239) Core damage 
frequency observations and insights of LWRs based on the 
IPEs. Dingman, S.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Camp, A.L.; Drouin, M.T. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. DOE Contract AC04-94AL85000. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

Seventy-eight plants are expected to submit Individual Plant Ex- 
aminations (IPEs) for severe accident vulnerabilities to the US 
Nuclear Regulatory Commission (NRC). The majority of the plants 
have elected to perform full Level 1 probabilistic risk assessments 
(PRAs) to meet the intent of the IPEs. Because of this, it is possi- 
ble to compare the results from the IPE submittals to determine 
general observations and “lessons learned” from the IPEs. The IPE 
Insights Program is performing this evaluation, and preliminary re- 
sults are presented in this paper. The core damage frequency and 
core damage sequences are identified and compared for pressur- 
ized water reactors and boiling water reactors. Examination of the 
results indicates that variations among plant results are due to a 
combination of actual plant design/operational features and analy- 
sis approaches. The findings are consistent with previous NRC 
studies, such as WASH-1400 and NUREG-1150. 


26073 (NUREG/CP-0140-Vol.1, pp. 241-255) Perspectives 
on containment performance improvement based on the IPEs. 
Lehner, J.R. (Brookhaven National Lab., Upton, NY (United 
States)); Lin, C.C.; Pratt, W.T. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water safety information meeting: Pro- 
ceedings: Volume 1: Plenary session; Advanced instrumentation 
and control hardware and software; Human factors research; IPE 
and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

Generic Letter 88-20, “Individual Plant Examination (IPE) for Se- 
vere Accident Vulnerabilities - 10CFR 50.54(f),” was issued by the 
NRC on November 23, 1988. In addition to assessing the core 
damage frequency from severe accidents, licensees were 
requested to report the results of their analyses regarding contain- 
ment performance. Supplements to the Generic Letter forwarded 
technical insights obtained by the NRC staff through its Contain- 
ment Performance Improvement (CPI) program. At this time, most 
of the IPEs have been submitted by the licensees. In a follow-on 
effort to support regulatory activities, the NRC staff with assistance 
from Brookhaven National Laboratory, has initiated a program 
involving a global examination of the containment performance re- 
sults documented in the IPEs. The objective is to identify insights 
of potential generic safety significance relative to plant design, op- 
eration and maintenance, as well as to assess response to the 
previously forwarded CPI insights. The containment performance 
results of the IPEs are being categorized for commonalities and 
differences for different reactor and containment types. Preliminary 
results show that not only differences in plant design but also the 
methods, data, boundary conditions, and assumptions used in the 
different IPEs have a major impact on the containment perfor- 
mance results obtained. This paper presents preliminary results 
regarding the differences in containment performance observed in 


the IPEs and discusses some of the underlying reasons for these 
differences. 
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26074 (NUREG/CP-0140-Vol.1, pp. 257-283) Risk contribu- 
tion from low power, shutdown, and other operational modes 
beyond full power. Whitehead, D.W. (Sandia National Labs., Al- 
buquerque, NM (United States)); Brown, T.D.; Chu, T.L. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. DOE Contract AC02-76CH00016 ; 
AC04-94AL85000. In Twenty-second water safety information 
meeting: Proceedings: Volume 1: Plenary session; Advanced in- 
strumentation and controil hardware and software; Human factors 
research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

During 1989 the Nuclear Regulatory Commission (NRC) initiated 
an extensive program to carefully examine the potential risks dur- 
ing low power and shutdown operations. Two plants, Surry (a 
pressurized water reactor) and Grand Gulf (a boiling water reactor), 
were selected for study by Brookhaven National Laboratory and 
Sandia National Laboratories, respectively. The program objectives 
included assessing the risks of severe accidents initiated during 
plant operational states other than full power and comparing esti- 
mated core damage frequencies, important accident sequences, 
and other qualitative and quantitative results with full power acci- 
dents as assessed in NUREG-1150. The scope included a Level 3 
probabilistic risk assessment (PRA) for traditional internal events 
and a Level 1 PRA on fire, flooding, and seismically induced core 
damage sequences. A phased approach was used in Level 1. In 
Phase 1 the concept of plant operational states (POSs) was devel- 
oped to provide a better representation of the plant as it transitions 
from power to nonpower operation. This included a coarse screen- 
ing analysis of all POSs to identify vulnerable plant configurations, 
to characterize (on a high, medium, or low basis) potential frequen- 
cies of core damage accidents, and to provide a foundation for a 
detailed Phase 2 analysis. In Phase 2, selected POSs from both 
Grand Gulf and Surry were chosen for detailed analysis. For Grand 
Gulf, POS 5 (approximately cold shutdown as defined by Grand 
Gulf Technical Specifications) during a refueling outage was se- 
lected. For Surry, three POSs representing the time the plant 
spends in midioop operation were chosen for analysis. These in- 
cluded POS 6 and POS 10 of a refueling outage and POS 6 of a 
drained maintenance outage. Level 1 and Level 2/3 results from 
both the Surry and Grand Gulf analyses are presented. 


26075 (NUREG/CP-0140-Vol.1, pp. 285-296) Improving the 
action requirements of technical specifications: A_risk- 
comparison of continued operation and plant shutdown. Kim, 
1.S. (Brookhaven National Lab., Upton, NY (United States)); 
Samanta, P.K.; Mankamo, T. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water safety information meeting: Pro- 
ceedings: Volume 1: Plenary session; Advanced instrumentation 
and control hardware and software; Human factors research; IPE 
and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

When the systems needed to remove decay heat are inoperable 
or degraded, the risk of shutting down the plant may be compara- 
ble to, or even higher than, that of continuing power operation with 
the equipment inoperable while giving priority to repairs. This con- 
cern arises because the plant may not have sufficient capability for 
removing decay heat during the shutdown. However, Technical 
Specifications (TSs) often require “immediate” shutdown of the 
plant. In this paper, we present risk-based analyses of the various 
operational policy alternatives available in such situations, with an 
example application to the standby service water (SSW) system of 
a BWR. These analyses can be used to define risk-effective re- 
quirements for those standby safety systems under discussion. 


26076 (NUREG/CP-0140-Vol.1, pp. 297-316) Human event 
observations in the individual plant examinations. Forester, J. 
(Sandia National Labs., Albuquerque, NM (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1995. DOE Contract AC04-94AL85000. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 
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A major objective of the Individual Plant Examination Insights 
Program is to identify the important determinants of core damage 
frequency for the different reactor and containment types and plant 
designs as indicated in the IPEs. The human reliability analysis is 
a critical component of the probabilistic risk assessments which 
were done for the IPEs. The determination and selection of human 
actions for incorporation into the event and fault tree models and 
the quantification of their failure probabilities can have an important 
impact on the resulting estimates of CDF and risk. Two important 
goals of the NRCs IPE Insights Program are (1) to determine the 
extent to which human actions and their corresponding failure prob- 
abilities influenced the results of the IPEs and (2) to identify which 
factors played significant roles in determining the differences and 
similarities in the results of the HRA analyses across the different 
plants. To obtain the relevant information, the NRC's IPE database, 
which contains information on plant design, CDF, and containment 
performance obtained from the IPEs, was used in conjunction with 
a systematic examination of the HRA analyses and results from the 
IPEs. Regarding the extent to which the results of the HRA analy- 
ses were significant contributors to the plants’ CDFs, examinations 
of several different measures indicated that while individual human 
actions could have important influences on CDF for particular initia- 
tors, the HRA results did not appear to be the most significant 
driver of plant risk. Another finding was that while there were rela- 
tively wide variations in the calculated human error probabilities for 
similar events across plants, there was no evidence for any sys- 
tematic variation as a function of the HRA methods used in the 
analyses. Much of the variability in HEP values can be explained 
by differences in plant characteristics and sequence-specific fac- 
tors. Details of these results and other findings are discussed. 


26077 (NUREG/CP-0140-Vol.1, pp. 317-340) Development 
status of an improved method for conducting an integrated 
HRA/PRA based on operating experience. Barriere, M.T. 


(Brookhaven National Lab., Upton, NY (United States)); Luckas, 
W.J.; Cooper, S.E. Nuclear Regulatory Commission, Washington, 


DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

Since the early 1970s, Human Reliability Analysis (HRA) has 
been considered an integral part of Probabilistic Risk Assessments 
(PRAs). However, current limitations of existing HRA approaches 
become apparent when the role of the human is explicitly exam- 
ined in the context of real nuclear power plant (NPP) events. 
Recent serious events indicate that human performance is a domi- 
nant source of plant risk. Development of new or improved HRA 
methodologies to more realistically represent human performance 
is recognized by the Nuclear Regulatory Commission (NRC) as a 
necessary means to increase the robustness of PRAs. In order to 
accomplish this objective, a Detailed HRA Project, under sponsor- 
ship of the NRC's Office of Nuclear Regulatory Research (RES), 
was initiated in late February of 1992 by Brookhaven National Lab- 
oratory (BNL). The purpose of the BNL Detailed HRA project is to 
develop an improved method for HRA that enables a more realistic 
assessment of the human contribution to plant risk and can be fully 
integrated with PRA. This paper describes the research and devel- 
opment efforts of the project including: the development of a 
multidisciplinary HRA framework, the characterization and repre- 
sentation of errors of commission, and an approach for addressing 
human dependencies. Research implications and necessary devel- 
opment requirements are also discussed. 


26078 (NUREG/CP-—0140-Vol.1, pp. 341-358) Operational re- 
liability of standby safety systems. Grant, G.M. (Idaho National 
Engineering Lab., Idaho Falls, ID (United States)); Atwood, C.L.; 
Gentillon, C.D. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. 
DOE Contract AC07-941D13223. In Twenty-second water safety 
information meeting: Proceedings: Volume 1: Plenary session; Ad- 
vanced instrumentation and control hardware and software; Human 
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factors research; IPE and PRA. 391p. Source: OSTI; NTIS; GPO; 
INIS. 

The Idaho National Engineering Laboratory (INEL) is evaluating 
the operational reliability of several risk-significant standby safety 
systems based on the operating experience at US commercial nu- 
clear power plants from 1987 through 1993. The reliability 
assessed is the probability that the system will perform its Proba- 
bilistic Risk Assessment (PRA) defined safety function. The 
quantitative estimates of system reliability are expected to be use- 
ful in risk-based regulation. This paper is an overview of the 
analysis methods and the results of the high pressure coolant in- 
jection (HPCl) system reliability study. Key characteristics include 
(1) descriptions of the data collection and analysis methods, (2) the 
statistical methods employed to estimate operational unreliability, 
(3) a description of how the operational unreliability estimates were 
compared with typical PRA results, both overall and for each domi- 
nant failure mode, and (4) a summary of results of the study. 


26079 (NUREG/CP-0140-Vol.1, pp. 359-368) SAPHIRE mod- 
els and software for ASP evaluations. Sattison, M.B. (idaho 
National Engineering Lab., Idaho Falls, ID (United States)); 
Schroeder, J.A.; Russell, K.D. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. DOE Contract AC07-761D01570. In Twenty-second water 
safety information meeting: Proceedings: Volume 1: Plenary ses- 
sion; Advanced instrumentation and control hardware and software; 
Human factors research; IPE and PRA. 391p. Source: OSTI; 
NTIS; GPO; INIS. 

The Idaho National Engineering Laboratory (INEL) over the past 
year has created 75 plant-specific Accident Sequence Precursor 
(ASP) models using the SAPHIRE suite of PRA codes. Along with 
the new models, the INEL has also developed a new module for 
SAPHIRE which is tailored specifically to the unique needs of con- 
ditional core damage probability (CCDP) evaluations. These models 
and software will be the next generation of risk tools for the evalu- 
ation of accident precursors by both NRR and AEOD. This paper 
presents an overview of the models and software. Key characteris- 
tics include: (1) classification of the plant models according to plant 
response with a unique set of event trees for each plant class, (2) 
plant-specific fault trees using supercomponents, (3) generation 
and retention of all system and sequence cutsets, (4) full flexibility 
in modifying logic, regenerating cutsets, and requantifying results, 
and (5) user interface for streamlined evaluation of ASP events. 


26080 (NUREG/CP-—0140-Vol.1, pp. 369-390) Methods im- 
provements incorporated into the SAPHIRE ASP models. 
Sattison, M.B. (idaho National Engineering Lab., Idaho Falls, ID 
(United States)); Blackman, H.S.; Novack, S.D. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1995. DOE Contract AC07-761D01570. In 
Twenty-second water safety information meeting: Proceedings: 
Volume 1: Plenary session; Advanced instrumentation and control 
hardware and software; Human factors research; IPE and PRA. 
391p. Source: OSTI; NTIS; GPO; INIS. 

The Office for Analysis and Evaluation of Operational Data 
(AEOD) has sought the assistance of the Idaho National Engineer- 
ing Laboratory (INEL) to make some significant enhancements to 
the SAPHIRE-based Accident Sequence Precursor (ASP) models 
recently developed by the INEL. The challenge of this project is to 
provide the features of a full-scale PRA within the framework of the 
simplified ASP models. Some of these features include: (1) uncer- 
tainty analysis addressing the standard PRA uncertainties and the 
uncertainties unique to the ASP models and methods, (2) incorpo- 
ration and proper quantification of individual human actions and the 
interaction among human actions, (3) enhanced treatment of com- 
mon cause failures, and (4) extension of the ASP models to more 
closely mimic full-scale PRAs (inclusion of more initiators, explicitly 
modeling support system failures, etc.). This paper provides an 
overview of the methods being used to make the above improve- 
ments. 


26081 (NUREG/CP-0141, pp. 412-423) Calculation code 
evaluating the confinement of a nuclear facility in case of 
fires. Laborde, J.C. (and others); Prevost, C.; Vendel, J. USDOE 





Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

Accident events involving fire are quite frequent and could have 
a severe effect on the safety of nuclear facilities. As confinement 
must be maintained, the ventilation and filtration systems have to 
be designed to limit radioactive release to the environment. To 
determine and analyse the consequences of a fire on the contami- 
nation confinement, IPSN, COGEMA and SGN are participating in 
development of a calculation code based on introduction, in the 
SIMEVENT ventilation code, of various models associated to fire 
risk and mass transfer in the ventilation networks. This calculation 
code results from the coupling of the SIMEVENT code with several 
models describing the temperature in a room resulting of a fire, the 
temperatures along the ventilation ducts, the contamination trans- 
fers through out the ventilation equipments (ducts, dampers, 
valves, air cleaning systems) and the High Efficiency Particulate Air 
(HEPA) filters clogging. The paper proposed presents the current 
level of progress in development of this calculation code. It de- 
scribes, in particular, the empirical model used for the clogging of 
HEPA filters by the aerosols derived from the combustion of stan- 
dard materials used in the nuclear industry. It describes, also, the 
specific models used to take into account the mass transfers and 
resulting from the basic mechanisms of aerosols physics. In addi- 
tion, an assessment of this code is given using the example of a 
simple laboratory installation. 


26082 (NUREG/CP-0141, pp. 488-497) Revised accident 
source terms for light-water reactors. Soffer, L. (Nuclear Regu- 
latory Commission, Washington, DC (United States)). USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuciear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

This paper presents revised accident source terms for light-water 
reactors incorporating the severe accident research insights gained 
in this area over the last 15 years. Current LWR reactor accident 
source terms used for licensing date from 1962 and are contained 
in Regulatory Guides 1.3 and 1.4. These specify that 100% of the 
core inventory of noble gases and 25% of the iodine fission prod- 
ucts are assumed to be instantaneously available for release from 
the containment. The chemical form of the iodine fission products 
is also assumed to be predominantly elemental iodine. These 
assumptions have strongly affected present nuclear air cleaning re- 
quirements by emphasizing rapid actuation of spray systems and 
fitration systems optimized to retain elemental iodine. A proposed 
revision of reactor accident source terms and some im implications 
for nuclear air cleaning requirements was presented at the 22nd 
DOE/NRC Nuclear Air Cleaning Conference. A draft report was is- 
sued by the NRC for comment in July 1992. Extensive comments 
were received, with the most significant comments involving (a) re- 
lease fractions for both volatile and non-volatile species in the early 
in-vessel release phase, (b) gap release fractions of the noble 
gases, iodine and cesium, and (c) the timing and duration for the 
release phases. The final source term report is expected to be is- 
sued in late 1994. Although the revised source terms are intended 
primarily for future plants, current nuclear power plants may 
request use of revised accident source term insights as well in li- 
censing. This paper emphasizes additional information obtained 
since the 22nd Conference, including studies on fission product 
removal mechanisms, results obtained from improved severe acci- 
dent code calculations and resolution of major comments, and their 
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impact upon the revised accident source terms. Revised accident 
source terms for both BWRS and PWRS are presented. 


26083 (NUREG/CP-0141, pp. 509-519) The link between 
off-site-emergency planning and plant-internal accident man- 
agement. Braun, H.; Goertz, R. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

A variety of accident management measures has been devel- 
oped and implemented in the German nuclear power plants. They 
constitute a fourth level of safety in the defence-in-depth concept. 
The containment venting system is an important example. A func- 
tioning link with well defined lines of communication between 
plant-internal accident management and off-site disaster emer- 
gency planning has been established. 


26084 (NUREG/CP-0141, pp. 520-538) NAUAHYGROS - A 
code for calculating aerosol behavior in nuclear power piant 
containments following a severe accident. Sher, R. (Rudolph 
Sher Associates, Stanford, CA (United States)); Li, J. USDOE As- 
sistant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; international Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

NAUAHYGROS is a computer code to calculate the behavior of 
fission product and other aerosol particles in the containment of a 
nuclear reactor following a severe accident. It is an extension of the 
German code NAUA, which has been in widespread use for many 
years. Early versions of NAUA treated various aerosol phenomena 
in dry atmospheres, including aerosol agglomeration, diffusion (pla- 
teout), and settling processes. Later versions added treatments of 
steam condensation on particles in saturated or supersaturated 
containment atmospheres. The importance of these condensation 
effects on aerosol removal rates was demonstrated in large scale 
simulated containment tests. The additional features incorporated in 
NAUAHYGROS include principally a treatment of steam condensa- 
tion on hygroscopic aerosols, which can grow as a result of steam 
condensation even in superheated atmospheres, and improved 
modelling of steam condensation on the walls of the containment. 
The code has been validated against the LACE experiments. 


26085 (NUREG/CP-0142-Vol.1) Proceedings of the 7th In- 
ternational Meeting on Nuclear Reactor Thermal-Hydraulics 
NURETH-7. Volume 1, Sessions 1-5. Block, R.C. (American Nu- 
clear Society, La Grange Park, IL (United States)); Feiner, F. 
(comps.). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Technology; American Nuclear So- 
ciety, La Grange Park, IL (United States); American Inst. of 
Chemical Engineers, New York, NY (United States); American So- 
ciety of Mechanical Engineers, New York, NY (United States); 
Canadian Nuclear Society, Toronto, ON (Canada); Japan Society 
of Multiphase Flow, Kyoto (Japan). Sep 1995. 862p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
(CONF-950904—Vol.1: 7. international meeting on nuciear reactor 
thermal hydraulics, Saratoga, NY (United States), 10-15 Sep 
1995). Source: OSTI; NTIS; INIS; GPO. 

This document, Volume 1, includes papers presented at the 7th 
International Meeting on Nuclear Reactor Thermal-Hydraulics 
(NURETH-7) September 10-15, 1995 at Saratoga Springs, N.Y. 
The following subjects are discussed: Progress in analytical and 
experimental work on the fundamentals of nuclear thermal- 
hydraulics, the development of advanced mathematical and 
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numerical methods, and the application of advancements in the 
field in the development of novel reactor concepts. Also combined 
issues of thermal-hydraulics and reactor/power-plant safety, core 
neutronics and/or radiation. Selected papers are indexed separately 
for inclusion in the Energy Science and Technology Database. 


26086 (NUREG/CP-0142-Vol.2) Proceedings of the 7th In- 
ternational Meeting on Nuclear Reactor Thermal-Hydraulics 
NURETH-7. Volume 2, Sessions 6-11. Block, R.C. (American Nu- 
clear Society, La Grange Park, IL (United States)); Feiner, F. 
(comps.}. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Technology; American Nuclear Society, La 
Grange Park, IL (United States); American Inst. of Chemical 
Engineers, New York, NY (United States); American Society of Me- 
chanical Engineers, New York, NY (United States); Canadian 
Nuclear Society, Toronto, ON (Canada); European Nuclear Society 
(ENS), Bern (Switzerland); Atomic Energy Society of Japan, Tokyo 
(Japan); Japan Society of Multiphase Flow, Kyoto (Japan). Sep 
1995. 795p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (CONF-950904—Vol.2: 7. international 
meeting on nuclear reactor thermal hydraulics, Saratoga, NY 
(United States), 10-15 Sep 1995). Source: OSTI; NTIS; INIS; GPO. 

This document, Volume 2, includes papers presented at the 7th 
International Meeting on Nuclear Reactor Thermal-Hydraulics 
(NURETH-7) September 10-15, 1995 at Saratoga Springs, N.Y. 
The following subjects are discussed: Progress in analytical and 
experimental work on the fundamentals of nuclear thermal- 
hydraulics, the development of advanced mathematical and 
numerical methods, and the application of advancements in the 
field in the development of novel reactor concepts. Also combined 
issues of thermal-hydraulics and reactor/power-plant safety, core 
neutronics and/or radiation. Selected papers are indexed separately 
for inclusion in the Energy Science and Technology Database. 


26087 (NUREG/CP-0142-Vol.3) Proceedings of the 7th In- 
ternational Meeting on Nuclear Reactor Thermal-Hydraulics 
NURETH-7. Volume 3, Sessions 12-16. Block, R.C. (American 
Nuclear Society, La Grange Park, IL (United States)); Feiner, F. 
(comps.). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Technology; American Nuclear Society, La 
Grange Park, IL (United States); American Inst. of Chemical 
Engineers, New York, NY (United States); American Society of Me- 
chanical Engineers, New York, NY (United States); Canadian 
Nuclear Society, Toronto, ON (Canada); European Nuclear Society 
(ENS), Bern (Switzerland); Atomic Energy Society of Japan, Tokyo 
(Japan); Japan Society of Multiphase Flow, Kyoto (Japan). Sep 
1995. 1001p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). (CONF-950904—Vol.3: 7. interna- 
tional meeting on nuclear reactor thermal hydraulics, Saratoga, NY 
(United States), 10-15 Sep 1995). Source: OSTI; NTIS; INIS. 

This document, Volume 3, includes papers presented at the 7th 
International Meeting on Nuclear Reactor Thermal-Hydraulics 
(NURETH-7) September 10-15, 1995 at Saratoga Springs, N.Y. 
The following subjects are discussed: Progress in analytical and ex- 
perimental work on the fundamentals of nuclear thermal-hydraulics, 
the development of advanced mathematical and numerical 
methods, ad the application of advancements in the field in the de- 
velopment of novel reactor concepts. Also combined issues of 
thermal-hydraulics and reactor/power-plant safety, core neutronics 
and/or radiation. Selected abstracts have been indexed separately 
for inclusion in the Energy Science and Technology Database. 


26088 (NUREG/CP-0142-Vol.4) Proceedings of the 7th In- 
ternational Meeting on Nuclear Reactor Thermal-Hydraulics 
NURETH-7. Sessions 17-24. Block, R.C. (American Nuclear Soci- 
ety, La Grange Park, IL (United States)); Feiner, F. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Technology; American Nuclear Society, La Grange Park, 
IL (United States); American Inst. of Chemical Engineers, New 
York, NY (United States); American Society of Mechanical Engi- 
neers, New York, NY (United States); Canadian Nuclear Society, 
Toronto, ON (Canada); European Nuclear Society (ENS), Bern 
(Switzerland); Atomic Energy Society of Japan, Tokyo (Japan); 
Japan Society of Multiphase Flow, Kyoto (Japan). Sep 1995. 825p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (CONF-950904—Vol.4: 7. international meeting on 
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nuclear reactor thermal hydraulics, Saratoga, NY (United States), 
10-15 Sep 1995). Source: OSTI; NTIS; INIS; GPO. 

Technical papers accepted for presentation at the Seventh Inter- 
national Topical Meeting on Nuclear Reactor Thermal-Hydraulics 
are included in the present Proceedings. Except for the invited 
papers in the plenary session, all other papers are contributed pa- 
pers. The topics of the meeting encompass all major areas of 
nuclear thermal-hydraulics, including analytical and experimental 
works on the fundamental mechanisms of fluid flow and heat trans- 
fer, the development of advanced mathematical and numerical 
methods, and the application of advancements in the field in the 
development of novel reactor concepts. Because of the complex 
nature of nuclear reactors and power plants, several papers deal 
with the combined issues of thermal-hydraulics and reactor/power- 
plant safety, core neutronics and/or radiation. The participation in 
the conference by the authors from several countries and four con- 
tinents makes the Proceedings a comprehensive review of the 
recent progress in the field of nuclear reactor thermal-hydraulics 
worldwide. Individual papers have been cataloged separately. 


26089 (NUREG/CR-3469-Vol.8) Occupational dose reduc- 
tion at nuclear power plants: Annotated bibliography of 
selected readings in radiation protection and ALARA. Volume 
8. Sullivan, S.G. (Brookhaven National Lab., Upton, NY (United 
States)); Khan, T.A.; Xie, J.W. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Regulatory Applications; 
Brookhaven National Lab., Upton, NY (United States). May 1995. 
76p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-—51708-Vol.8). Source: OSTI; NTIS; GPO; INIS. 

The ALARA Center at Brookhaven National Laboratory publishes 
a series of bibliographies of selected readings in radiation protec- 
tion and ALARA in a continuing effort to collect and disseminate 
information on radiation dose reduction at nuclear power plants. 
This volume 8 of the series. The abstracts in this bibliography were 
selected form proceedings of technical meetings and conference 
journals, research reports, and searches of the Energy Science 
and Technology database of the US Department of Energy. The 
subject material of these abstracts relates to the many aspects of 
radiation protection and dose reduction, and ranges form use of 
robotics, to operational health physics, to water chemistry. Material 
on the design, planning, and management of nuclear power sta- 
tions is included, as well as information on decommissioning and 
safe storage efforts. Volume 8 contains 232 abstracts, an author 
index, and a subject index. The author index is specific for this vol- 
ume. The subject index is cumulative and lists all abstract numbers 
from volumes 1 to 8. The numbers in boldface indicate the 
abstracts in this volume; the numbers not in boldface represent ab- 
stracts in previous volumes. 


26090 (NUREG/CR-5535-Vol.2) RELAPS/MOD3 code man- 
ual: User’s guide and input requirements. Volume 2. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Technology; Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States). Aug 1995. 200p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC07-761D01570. (INEL—95/0174-Vol.2). Source: OSTI; 
NTIS; INIS; GPO. 

The RELAPS5 code has been developed for best estimate tran- 
sient simulation of light water reactor coolant systems during 
postulated accidents. The code models the coupled behavior of the 
reactor coolant system and the core for loss-of-coolant accidents, 
and operational transients, such as anticipated transient without 
scram, loss of offsite power, loss of feedwater, and loss of flow. A 
generic modeling approach is used that permits simulating a vari- 
ety of thermal hydraulic systems. Control system and secondary 
system components are included to permit modeling of plant con- 
trols, turbines, condensers, and secondary feedwater systems. 
Volume || contains detailed instructions for code application and in- 
put data preparation. 


26091 (NUREG/CR-5535-Vol.5-Rev.1) RELAP/MOD3 code 
manual: User’s guidelines. Volume 5, Revision 1. Fletcher, C.D. 
(Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States)); Schultz, R.R. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Systems Technology; Lockheed 





Idaho Technologies Co., Idaho Falls, ID (United States). Aug 1995. 
200p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC07-761D01570. (INEL— 
95/0174-Vol.5-Rev.1). Source: OSTI; NTIS; INIS; GPO. 

The RELAPS5 code has been developed for best estimate tran- 
sient simulation of light water reactor coolant systems during 
postulated accidents. The code models the coupled behavior of the 
reactor coolant system and the core for loss-of-coolant accidents, 
and operational transients, such as anticipated transient without 
scram, loss of offsite power, loss of feedwater, and loss of flow. A 
generic modeling approach is used that permits simulating a vari- 
ety of thermal hydraulic systems. Control system and secondary 
system components are included to permit modeling of plant con- 
trols, turbines, condensers, and secondary feedwater systems. 
Volume V contains guidelines that have solved over the past sev- 
eral years through the use of the RELAPS5 code. 


26092 (NUREG/CR-6150-Vol.2) SCDAP/RELAPS/MOD 3.1 
code manual: Damage progression model theory. Volume 2. 
Davis, K.L. (ed.) (Lockheed Idaho Technologies Co., Idaho Falls, 
ID (United States)); Allison, C.M.; Berna, G.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology; Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Jun 1995. 167p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
941D13223. (EGG-2720-Vol.2). Source: OSTI; NTIS; GPO; INIS. 

The SCDAP/RELAPS5 code has been developed for best esti- 
mate transient simulation of light water reactor coolant systems 
during a severe accident. The code models the coupled behavior 
of the reactor coolant system, the core, fission products released 
during a severe accident transient as well as large and small break 
loss of coolant accidents, operational transients such as anticipated 
transient without SCRAM, loss of offsite power, loss of feedwater, 
and loss of flow. A generic modeling approach is used that permits 
as much of a particular system to be modeled as necessary. Con- 
trol system and secondary system components are included to 
permit modeling of plant controls, turbines, condensers, and sec- 
ondary feedwater conditioning systems. This volume contains 
detailed descriptions of the severe accident models and correla- 
tions. It provides the user with the underlying assumptions and 
simplifications used to generate and implement the basic equations 
into the code, so an intelligent assessment of the applicability and 
accuracy of the resulting calculation can be made. 


26093 (NUREG/CR-6150-Vol.3) SCDAP/RELAPS/MOD 3.1 
code manual: User's guide and input manual. Volume 3. 
Coryell, E.W. (and others); Johnsen, E.C. (eds.); Allison, C.M. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Technology; Lockheed Idaho Technologies Co., 
Idaho Falls, ID (United States). Jun 1995. 349p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-941D13223. (EGG—2720-Vol.3). Source: OSTI; 
NTIS; GPO; INIS. 

The SCDAP/RELAPS5 code has been developed for best esti- 
mate transient simulation of light water reactor coolant systems 
during a severe accident. The code models the coupled behavior 
of the reactor coolant system, core, fission product released during 
a severe accident transient as well as large and small break loss 
of coolant accidents, operational transients such as anticipated 
transient without SCRAM, loss of offsite power, loss of feedwater, 
and loss of flow. A generic modeling approach is used that permits 
as much of a particular system to be modeled as necessary. Con- 
trol system and secondary system components are included to 
permit modeling of plant controls, turbines, condensers, and sec- 
ondary feedwater conditioning systems. This volume provides 
guidelines to code users based upon lessons learned during the 
developmental assessment process. A description of problem con- 
trol and the installation process is included. Appendix a contains 
the description of the input requirements. 


26094 (NUREG/CR-6150-Vol.4) SCDAP/RELAPS/MOD 3.1 
code manual: MATPRO, A library of materials properties for 
Light-Water-Reactor accident analysis. Volume 4. Hagrman, 
D.T. (ed.) (Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States)); Allison, C.M.; Berna, G.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
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Technology; Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Jun 1995. 668p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG—2720-Vol.4). Source: OSTI; NTIS; INIS. 

The SCDAP/RELAP5 code has been developed for best esti- 
mate transient simulation of light — water-reactor coolant systems 
during a severe accident. The code models the coupled behavior 
of the reactor coolant system, the core, fission products released 
during a severe accident transient as well as large and small break 
loss of coolant accidents, operational transients such as anticipated 
transient without SCRAM, loss of offsite power, loss of feedwater, 
and loss of flow. A generic modeling approach is used that permits 
as much of a particular system to be modeled as necessary. Con- 
trol system and secondary system components are included to 
permit modeling of plant controls, turbines, condensers, and sec- 
ondary feedwater conditioning systems. This volume, Volume IV, 
describes the material properties correlations and computer sub- 
routines (MATPRO) used by SCDAP/RELAPS. formulation of the 
materials properties are generally semi-empirical in nature. The 
materials property subroutines contained in this document are for 
uranium, uranium dioxide, mixed uranium-plutonium dioxide fuel, 
zircaloy cladding, zirconium dioxide, stainless steel, stainless steel 
oxide, silver-indium-cadmium alloy, cadmium, boron carbide, 
Inconel 718, zirconium-uranium-oxygen melts, fill gas mixtures, car- 
bon steel, and tungsten. This document also contains descriptions 
of the reaction and solution rate models needed to analyze a reac- 
tor accident. 


26095 (NUREG/CR-6184) Separate effects testing and 
analyses to investigate liner tearing of the 1:6-scale reinforced 
concrete containment building. Spletzer, B.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Lambert, L.D.; Bergman, 
V.L. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering Technology; Sandia National Labs., Al- 
buquerque, NM (United States). Jun 1995. 283p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (SAND—92-1720). Source: OSTI; 
NTIS; INIS; GPO. 

The overpressurization of a 1:6-scale reinforced concrete con- 
tainment building demonstrated that liner tearing is a plausible 
failure mode in such structures under severe accident conditions. A 
combined experimental and analytical program was developed to 
determine the important parameters which affect liner tearing and 
to develop reasonably simple analytical methods for predicting 
when tearing will occur. Three sets of test specimens were de- 
signed to allow individual control over and investigation of the 
mechanisms believed to be important in causing failure of the liner 
plate. The series of tests investigated the effect on liner tearing 
produced by the anchorage system, the loading conditions, and the 
transition in thickness from the liner to the insert plate. Before 
testing, the specimens were analyzed using two- and three- 
dimensional finite element models. Based on the analysis, the 
failure mode and corresponding load conditions were predicted for 
each specimen. Test data and post-test examination of test speci- 
mens show mixed agreement with the analytical predictions with 
regard to failure mode and specimen response for most tests. 
Many similarities were also observed between the response of the 
liner in the 1:6-scale reinforced concrete containment model and 
the response of the test specimens. This work illustrates the fact 
that the failure mechanism of a reinforced concrete containment 
building can be greatly influenced by details of liner and anchorage 
system design. Further, it significantly increases the understanding 
of containment building response under severe conditions. 


26096 (NUREG/CR-6263-Vol.2) High integrity software for 
nuclear power plants: Candidate guidelines, technical basis 
and research needs. Main report, Volume 2. Seth, S. (Mitre 
Corp., McLean, VA (United States)); Bail, W.; Cleaves, D.; Cohen, 
H.; Hybertson, D.; Schaefer, C.; Stark, G.; Ta, A.; Ulery, B. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Technology; Mitre Corp., McLean, VA (United States). Jun 
1995. 382p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (MTR-94W0000114-Vol.2). Source: 
OSTI; NTIS; INIS; GPO. 
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The work documented in this report was performed in support of 
the US Nuclear Regulatory Commission to examine the technical 
basis for candidate guidelines that could be considered in review- 
ing and evaluating high integrity computer e following software 
development and assurance activities: Requirements specification; 
design; coding; verification and validation, inclukding static analysis 
and dynamic testing; safety analysis; operation and maintenance; 
configuration management; quality assurance; and planning and 
management. Each activity (framework element) was subdivided 
into technical areas (framework subelements). The report describes 
the development of approximately 200 candidate guidelines that 
span the entire ran e identification, categorization and prioritization 
of technical basis for those candidate guidelines; and the identifica- 
tion, categorization and prioritization of research needs for 
improving the technical basis. The report has two volumes: Volume 
1, Executive Summary includes an overview of the framwork and of 
each framework element, the complete set of candidate guidelines, 
the results of the assessment of the technical basis for each candi- 
date guideline, and a discussion of research needs that support the 
regulatory function; this document, Volume 2, is the main report. 


26097 (SAND—94-1073) Direct containment heating models 
in the CONTAIN code. Washington, K.E.; Williams, D.C. Sandia 
National Labs., Albuquerque, NM (United States). Aug 1995. 154p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95016638. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The potential exists in a nuclear reactor core melt severe acci- 
dent for molten core debris to be dispersed under high pressure 
into the containment buikding. If this occurs, the set of phenomena 
that result in the transfer of energy to the containment atmosphere 
and its surroundings is referred to as direct containment heating 
(DCH). Because of the potential for DCH to lead to early contain- 
ment failure, the U.S. Nuclear Regulatory Commission (USNRC) 
has sponsored an extensive research program consisting of experi- 
mental, analytical, and risk integration components. An important 
element of the analytical research has been the development and 
assessment of direct containment heating models in the CONTAIN 
code. This report documents the DCH models in the CONTAIN 
code. DCH models in CONTAIN for representing debris transport, 
trapping, chemical reactions, and heat transfer from debris to the 
containment atmosphere and surroundings are described. The de- 
scriptions include the governing equations and input instructions in 
CONTAIN unique to performing DCH calculations. Modifications 
made to the combustion models in CONTAIN for representing the 
combustion of DCH-produced and pre-existing hydrogen under 
DCH conditions are also described. Input table options for repre- 
senting the discharge of debris from the RPV and the entrainment 
phase of the DCH process are also described. A sample calcula- 
tion is presented to demonstrate the functionality of the models. 
The results show that reasonable behavior is obtained when the 
models are used to predict the sixth Zion geometry integral effects 
test at 1/10th scale. 


26098 


(SAND-95-0475C) An overview of the US Depart- 
ment of Energy Plant Lifetime Improvement Program. Moonka, 
A.K. (Los Alamos National Lab., NM (United States)); Harrison, D.L. 
Los Alamos National Lab., NM (United States). [1995]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC04-94AL85000. (CONF-951115—-1: ANS _ international topical 
meeting on managing plant life, Nice (France), 28-30 Nov 1995). 
Order Number DE95016658. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides a brief summary of the U.S. Department of 
Energy’s (USDOE'’s) cooperative effort with the nuclear industry to 
develop technology to manage the effects of material degradation 
in systems, structures and components (SSCs) that impact plant 
safety or can significantly improve plant performance/economics 
and to establish and demonstrate the license renewal process. 
Also included are efforts to reduce decontamination/decommission 
costs, and reduce the uncertainty in long-term service-life decision 
making. During 1995, the Plant Lifetime Improvement (PLIM) Pro- 
gram was renamed the Commercial Operating Light Water Reactor 
(COLWR) Program activities are focused on sustaining the LWR 
option for domestic electricity generation by supporting operation of 
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existing LWRs as long as they are safe, efficient, and economical. 
The status of the key projects is discussed in this paper. 


26099 (SAND-95-1478C) The International Remote Moni- 
toring Project: Results of the Swedish Nuclear Power Facility 
field trial. Johnson, C.S. (Sandia National Labs., Albuquerque, NM 
(United States)); af Ekenstam, G.; Sallstrom, M. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950787—18: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015075. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Swedish Nuclear Power Inspectorate (SKI) and the US De- 
partment of Energy (DOE) sponsored work on a Remote Monitoring 
System (RMS) that was installed in August 1994 at the Barseback 
Works north of Malmo, Sweden. The RMS was designed to test 
the front end detection concept that would be used for unattended 
remote monitoring activities. Front end detection reduces the num- 
ber of video images recorded and provides additional sensor 
verification of facility operations. The function of any safeguards 
Containment and Surveillance (C/S) system is to collect information 
which primarily is images that verify the operations at a nuclear fa- 
cility. Barseback is ideal to test the concept of front end detection 
since most activities of safeguards interest is movement of spent 
fuel which occurs once a year. The RMS at Barseback uses a net- 
work of nodes to collect data from microwave motion detectors 
placed to detect the entrance and exit of spent fuel casks through 
a hatch. A video system using digital compression collects digital 
images and stores them on a hard drive and a digital optical disk. 
Data and images from the storage area are remotely monitored via 
telephone from Stockholm, Sweden and Albuquerque, NM, USA. 
These remote monitoring stations operated by SKI and SNL re- 
spectively, can retrieve data and images from the RMS computer at 
the Barseback Facility. The data and images are encrypted before 
transmission. This paper presents details of the RMS and test re- 
sults of this approach to front end detection of safeguard activities. 


26100 (SAND-95-1738C) Severe accident issue resolution 
— definition and perspective. Harper, F.T. Nuclear Regulatory 
Commission, Washington, DC (United States); Sandia National 
Labs., Albuquerque, NM (United States). 1995. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-951006-12: Winter meeting of the American 
Nuclear Society, San Francisco, CA (United States), 29 Oct - 1 
nov 1995). Order Number DE95016408. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this discussion is to introduce the session on the 
Progress on the Resolution of Severe Accident Issues. There has 
been much work in the area of resolution of severe accident issues 
over the past few years. This work has been focused on those is- 
sues most important to risk as assessed by comprehensive studies 
such as NUREG-1150. In particular, issues associated with early 
containment failure have been analyzed. These efforts to resolve 
issues have been hampered by the fact that “issue resolution” has 
not always been well defined. The term “issue resolution” conjures 
tip different images for the regulator, the accident analyst, the 
physicist, and the probabalist. In fact it is common to have as 
many different images of issue resolution as there are people in 
the room. This issue is complicated by the fact that the uncertainty 
in severe accident issues is enormous. (When convolved, the 
quantitative uncertainty in an integrated analysis due to severe ac- 
cident issues can span several orders of magnitude.) In this 
summary, hierarchy is presented in an attempt to add some per- 
spective to the resolution of issues in the face of large 
uncertainties. Recommendations are also made for analysts com- 
municating in the area of issue resolution. 


26101 (UCRL-JC—120399) Risk-based and deterministic 
regulation. Fischer, L.E.; Brown, N.W. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1995. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950740—83: Joint ASME/JSME pressure vessels 
and piping conference, Honolulu, Hi (United States), 23-27 Jul 
1995). Order Number DE95016612. Source: OSTI; NTIS; INIS; 
GPO Dep. 





Both risk-based and deterministic methods are used for regulat- 
ing the nuclear industry to protect the public safety and health from 
undue risk. The deterministic method is one where performance 
standards are specified for each kind of nuclear system or facility. 
The deterministic performance standards address normal opera- 
tions and design basis events which include transient and accident 
conditions. The risk-based method uses probabilistic risk assess- 
ment methods to supplement the deterministic one by (1) 
addressing all possible events (including those beyond the design 
basis events), (2) using a systematic, logical process for identifying 
and evaluating accidents, and (3) considering alternative means to 
reduce accident frequency and/or consequences. Although both 
deterministic and risk-based methods have been successfully ap- 
plied, there is need for a better understanding of their applications 
and supportive roles. This paper describes the relationship be- 
tween the two methods and how they are used to develop and 
assess regulations in the nuclear industry. Preliminary guidance is 
suggested for determining the need for using risk based methods 
to supplement deterministic ones. However, it is recommended that 
more detailed guidance and criteria be developed for this purpose. 


26102 (UCRL-JC—121369) The quantitative failure of 
human reliability analysis. Bennett, C.T. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1995. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-951135—12: International mechanical engineering 
congress and exhibition - winter annual meeting of the American 
Society of Mechanical Engineers, San Francisco, CA (United 
States), 12-17 Nov 1995). Order Number DE95015906. Source: 
OSTI; NTIS; GPO Dep. 

This philosophical treatise argues the merits of Human Reliability 
Analysis (HRA) in the context of the nuclear power industry. Actu- 
ally, the author attacks historic and current HRA as having failed in 
informing policy makers who make decisions based on risk that hu- 
mans contribute to systems performance. He argues for an HRA 
based on Bayesian (fact-based) inferential statistics, which advo- 
cates a systems analysis process that employs cogent heuristics 
when using opinion, and tempers itself with a rational debate over 
the weight given subjective and empirical probabilities. 


26103 (WHC-SA-2880) Comparison of the N Reactor and 
ignalina Unit No. 2 Level 1 Probabilistic Safety Assessments. 
Coles, G.A.; McKay, S.L. Westinghouse Hanford Co., Richland, 
WA (United States). Jun 1995. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950914—2: American Nuclear Society international topical 
conference on the safety of operating reactors, Seattle, WA (United 
States), 17-23 Sep 1995). Order Number DE95015811. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A muttilateral team recently completed a full-scope Level 1 Prob- 
abilistic Safety Assessment (PSA) on the ignalina Unit No. 2 reactor 
piant in Lithuania. This allows comparison of results to those of the 
PSA for the U.S. Department of Energy's (DOE) N Reactor. The N 
Reactor, although unique as a Western design, has similarities to 
Eastern European and Soviet graphite block reactors. 


26104 (WSRC-MS—94-0356-Rev.1) Buoyancy-driven flow 
excursions in fuel assemblies. Revision 1. Laurinat, J.E.; Paul, 
P.K.; Menna, J.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1995]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
950904-1-Rev.1: 7. international meeting on nuclear reactor 
thermal hydraulics, Saratoga, NY (United States), 10-15 Sep 1995). 
Order Number DE95015190. Source: OSTI; NTIS; GPO Dep. 

A power limit criterion was developed for a postulated Loss of 
Pumping Accident (LOPA) in one of the recently shut down heavy 
water production reactors at the Savannah River Site. These reac- 
tors were cooled by recirculating heavy water moderator downward 
through channels in cylindrical fuel tubes. Powers were limited to 
safeguard against a flow excursion in one or more of these parallel 
channels. During full-power operation, limits safeguarded against a 
boiling flow excursion. At low flow rates, during the addition of 
emergency cooling water, buoyant forces reverse the flow in one of 
the coolant channels before boiling occurs. As power increases be- 
yond the point of flow reversal, the maximum wall temperature 
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approaches the fluid saturation temperature, and a thermal excur- 
sion occurs. The power limit criterion for low flow rates was the 
onset of flow reversal. To determine conditions for flow reversal, 
tests were performed in a mock-up of a fuel assembly that con- 
tained two electrically heated concentric tubes surrounded by three 
flow channels. These tests were modeled using a finite difference 
thermal-hydraulic code. According to code calculations, flow 
reversed in the outer flow channel before the maximum wall tem- 
perature reached the local fluid saturation temperature. Thermal 
excursions occurred when the maximum wall temperature approxi- 
mately equaled the saturation temperature. For a postulated LOPA, 
the flow reversal criterion for emergency cooling water addition was 
more limiting than the boiling excursion criterion for full power op- 
eration. This criterion limited powers to 37% of the limiting power 
for previous long-term reactor operations. 
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26105 (CONF-9510203—-1) A delta configured auxiliary res- 
onant snubber inverter. Lai, JS. (Oak Ridge National Lab., TN 
(United States). Engineering Technology Div.); Young, R.W.; Ott, 
G.W. Jr.; McKeever, J.W.; Peng, F.Z. Oak Ridge National Lab., TN 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 
IEEE/industrial Application Society conference; Orlando, FL (United 
States); 8-12 Oct 1995. Order Number DE95017435. Source: 
OSTI; NTIS; GPO Dep. 

A delta (A) configured auxiliary resonant snubber inverter is de- 
veloped to overcome the voltage floating problem in a wye (Y) 
configured resonant snubber inverter. The proposed inverter is to 
connect auxiliary resonant branches between phase outputs to 
avoid a floating point voltage which may cause over-voltage failure 
of the auxiliary switches. Each auxiliary branch consists of a reso- 
nant inductor and a reverse blocking auxiliary switch. Instead of 
using an anti-paralleled diode to allow resonant current to flow in 
the reverse direction, as in the Y-configured version, the resonant 
branch in the A-configured version must block the negative voltage, 
typically done by a series diode. This paper shows single-phase 
and three-phase versions of A-configured resonant snubber invert- 
ers and describes in detail the operating principle of a single-phase 
version. The extended three-phase version is proposed with 
non-adjacent state space vector modulation. For hardware imple- 
mentation, a single-phase 1-kW unit and a three-phase 100-kW 
unit were built to prove the concept. Experimental results show the 
superiority of the proposed topology. 


26106 (CONF-9510203—2) Multilevel converters — A new 
breed of power converters. Lai, J.S. (Oak Ridge National Lab., 
TN (United States). Engineering Technology Div.); Peng, F.Z. Oak 
Ridge National Lab., TN (United States). [1995]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From IEEE/Industrial Application Society conference; 
Orlando, FL (United States); 8-12 Oct 1995. Order Number 
DE95017389. Source: OSTI; NTIS; GPO Dep. 

Multilevel voltage source converters are emerging as a new 
breed of power converter options for high-power applications. The 
multilevel voltage source converters typically synthesize the stair- 
case voltage wave from several levels of de capacitor voltages. One 
of the major limitations of the multilevel converters is the voltage 
unbalance between different levels. The techniques to balance the 
voltage between different levels normally involve voltage clamping 
or capacitor charge control. There are several ways of implement- 
ing voltage balance in multilevel converters. Without considering 
the traditional magnetic coupled converters, this paper presents 
three recently developed multilevel voltage source converters: (1) 
diode-clamp, (2) flying-capacitors, and (3) cascaded-inverters with 
separate de sources. The operating principle, features, constraints, 
and potential applications of these converters will be discussed. 
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26107 (EDF-94-NR-00013) Modelling of power plants for 
the study of plant/grid interactions under dynamic operating 
conditions. Meyer, B.; Lemoine, M.; Marquet, J.N.; Corfmat, J.P.; 
Effantin, M. Electricite de France (EDF), 92 - Clamart (France). 
1993. 19p. (in French). Order Number DE95796794. Source: 
OSTI; NTIS (US Sales Only). 

The power generation facilities connected to the grid form a sys- 
tem which must be capable of satisfying demand at all times. The 
grid makes demands upon the power plants whose response is 
subject to the constraints of their design and their control systems. 
The problem of power plant/grid interaction thus calls for an overall 
harmonization of system performance through an interactive pro- 
cess between the design of generating facilities and the design of 
power system control functions. Numerical simulations are now an 
essential tool for the understanding of power systems. In these 
simulation. programs, it is vital to describe precisely all the compo- 
nents interacting with the grid; for example, the installations 
upstream of the turbine which supply the steam pressure or the in- 
ternal behaviour of protection devices which may cause the power 
plant to trip. These parameters must be understood in order to 
verify the reliability of the system as a whole (contribution to sec- 
ondary control, operation as a separate network, reconnection, 
etc.). This report presents this new approach, through which ex- 
perts from different horizons (grid, control system or plant operation 
specialists) work together on a single program to develop simula- 
tions providing a better understanding of dynamic power system 
behaviour. We describe the problem of power plant/grid interaction 
and provide precise examples of models obtained (pressurised wa- 
ter reactors - simplified model based on block diagrams - and 
combustion turbines). (authors). 3 figs., 15 refs. 


2402 Power System Networks, Transmission and 
Distribution 


26108 (DOE/GO-10095-013) Transmission and distribution 
technologies: Program overview, FY 1993-FY 1994. National 
Renewable Energy Lab., Golden, CO (United States). Jun 1995. 
2ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE95000205. Source: 
OSTI; NTIS; GPO Dep. 

Electricity is the lifeblood of our Nation’s economy and a critical 
contributor to our standard of living. For decades, increases in the 
gross domestic product (GDP) have been accompanied by in- 
creases in electricity use. This overview provides the reader with 
an introduction to the US Department of Energy’s (DOE’s) T&D 
Technologies Program. It shows how the program is meeting the 
challenges being imposed on the T&D infrastructure by the chang- 
ing electric power industry and how the Nation will benefit from its 
efforts. The overview describes the program’s ongoing projects and 
discusses the new projects being initiated in fiscal year (FY) 1995. 


26109 (EDF—-93-NR-00083) Security studies at the planning 
stage: influence of severe incidents on the stability of the 
French power system. Ernoult, M.; Giard, A.; Meyer, B.; Panci- 
atici, P. Electricite de France (EDF), 92 - Clamart (France). Sep 
1993. 11p. (in French). Order Number DE95796797. Source: 
OSTI; NTIS (US Sales Only). 

To prepare the development of the French electric system, the 
power system is studied on a prospect ranging from 4 to 15 years. 
More particularly, its operation must be simulated to observe the 
behaviour of equipment and settings and to determine the need for 
possible reinforcements. We first give a global presentation of 
Electricite de France (EDF) electric power system and, then, a 
general view of practices currently used for security studies at the 
planning stage. Certain incidents more particularly affect the de- 
signing but others are studied only to be aware of their possible 
consequences. This paper describes our general approach, includ- 
ing stability studies at the planning stage. We present the model 
used, and give the example of the loss of a large-size power plant 
located in the West or North-West of France. Problems such as 
voltage or frequency drops are analyzed as a function of the hourly 
consumption point considered. (authors). 3 figs., 5 refs. 
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26110 (EDF—94-NR-00024) The strategy for reactive energy 
compensation on the French 400 kV network. Long term orien- 
tations. Girard, N.; Mathieu, E. Electricite de France (EDF), 92 - 
Clamart (France). Feb 1994. 43p. (In French). Order Number 
DE95796796. Source: OSTI; NTIS (US Sales Only). 

On the basic analysis of different devices capable to make sure 
the voltage withstand on the generation transmission system by the 
year 2000 and beyond, this report proposes some general orienta- 
tions regarding the reactive energy compensation. These are 
based on equipment diversification in associating static devices 
(EHV reactors, HV and EHV capacitors) and dynamic devices (de- 
clutched combustion turbines or static var compensators). The 
importance of an appropriate location for generation and compen- 
sation devices is reminded too, considering the local character of 
voltage problems. (authors). 4 figs., 1 tab. 


26111 (EDF-94-NR-00034) Robotic maintenance of the 
EDF transmission (63 to 400 kV) network: feasibility study and 
effects on tower design. Soler, R.; Guillet, J. Electricite de 
France (EDF), 92 - Clamart (France). Oct 1993. 16p. (in French). 
Order Number DE95796795. Source: OSTI; NTIS (US Sales Only). 
This paper presents the main findings of a study on the advan- 
tages of robotics for live line maintenance on high and very high 
voltage lines in France. The study includes two sections. The first 
part consists of determining what line and substation maintenance 
work can be done by remote controlled operation or by robots and 
how much it would cost. The objective of the second section has 
been to determine whether the use of robot technology can help 
reduce the size of lines and substations, making it possible to inte- 
grate them better into the environment. (authors). 5 figs., 2 tabs. 


26112 (PNL-SA-26337) Modulation and SSR tests per- 
formed on the BPA 500 kV thyristor controlled series capacitor 
unit at Slatt substation. Hauer, J.F. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Mittelstadt, W.A.; Piwko, R.J.; Damsky, 
B.L.; Eden, J.D. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-950727— 
1: Summer meeting of the IEEE Power Engineering Society, 
Portland, OR (United States), 23-27 Jul 1995). Order Number 
DE95016814. Source: OSTI; NTIS; GPO Dep. 

Field experience is reported for a thyristor controlled series ca- 
pacitor (TCSC) recently commissioned at BPA’s Slatt substation. 
Subsynchronous resonance tests show that TCSC interactions with 
shaft dynamics of PGE’s Boardman steam generator are well un- 
derstood and are effectively avoided by normal TCSC valve firing 
logic. Modulation tests, performed with the Boardman plant off line, 
show that the TCSC can be a powerful and responsive actuator for 
swing damping. Security considerations did not permit lightly 
damped operation of the controlled plant. Close analysis indicates 
that the TCSC damping contribution, though small, was measur- 
able. The best estimate is that damping for the McNary mode is 
7.33% and 8.55%, for the TCSC damper loop open and closed re- 
spectively. TCSC testing and monitoring is facilitated by an 
advanced interactive measurement network representing BPA's ap- 
proach to the information requirements of major control systems. 
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26113 (ANL/ET/CP-82228) Thermally effective, electrically 
isolating heat intercept connections. Niemann, R.C. (Argonne 
National Lab., IL (United States)); Gonezy, J.D.; Nicol, T.H. Ar- 
gonne National Lab., IL (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950336—27: American Society of Mechanical 
Engineers/Japanese Society of Mechanical Engineers/Japan Solar 
Energy Society international solar energy conference, Lahaina, HI 
(United States), 19-24 Mar 1995). Order Number DE95012270. 
Source: OSTI; NTIS; GPO Dep. 

Electrical and eiectronic equipment often require thermally effec- 
tive beat intercept connections that provide electrical isolation. 
Such connections can be developed by clamping, with a thermal- 
interference fit, an electrically insulating cylindrical tube between a 





central disk and an outer ring. Heat flows radially through the disk- 
tube-ring assembly. Thermal effectiveness, i.e., AT for a given heat 
flux, and electrical isolation are controlled by tube geometry and 
material and by connection-assembly details. Connections of this 
type are being developed as cryogenic heat intercepts for electrical 
current leads that employ high-temperature superconductors. We 
discuss the design considerations and details of a beat intercept 
connection that transfers a 45-w thermal load at 60 K with a AT of 
x 10 K while providing 7.5 kV electrical isolation. Prototype heat 
intercept connections have been evaluated for their thermal and 
electrical performance, and the results are presented. 


2405 Environmental Aspects 
Refer also to citation(s) 27444 


26114 (DOE/BP-2565) Summary of the supplemental draft 
Environmental impact Statement. BPA/Puget Power, Northwest 
Washington Transmission Project. USDOE Bonneville Power 
Administration, Portland, OR (United States); Whatcom, County of, 
WA (United States). Apr 1995. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95014438. Source: 
OSTI; NTIS; GPO Dep. 

BPA and Puget Sound Power and Light (Puget Power) are 
proposing to upgrade the existing electric transmission power sys- 
tem in the Whatcom and Skagit County area of northwest 
Washington to increase the capacity of the US-Canada Intertie 
transmission system. The project would satisfy the need to provide 
more ability to store and return energy with Canada, would provide 
additional capacity on the Intertie for anticipated increases in power 
transactions, and would increase flexibility in operation of the US 
and Canadian hydroelectric system. It would protect Puget Power's 
local system against therma! overloads, and improve local reliabil- 
ity. In November 1993, Bonneville Power Administration (BPA), and 
Whatcom County (Washington) published a draft environmental im- 
pact statement (DEIS) for the proposed Northwest Washington 
Transmission Project. in order to present some shifts in need for the 
project and to permit additional review, BPA and Whatcom County 
have elected to issue a Supplemental Draft EIS. This Summary 
presents background material, explains project needs and pur- 
poses, and then focuses on alternatives and the possible effects. 


26115 (DOE/BP-2658) BPA/Puget Power Northwest Wash- 
ington Transmission Project. Final Environmental impact 
Statement. USDOE Bonneville Power Administration, Portland, OR 
(United States); Whatcom, County of, WA (United States). Aug 
1995. 238p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95017182. Source: OSTI; NTIS; GPO 
Dep. 

Bonneville Power Administration (BPA) and Puget Sound Power 
& Light Company (Puget Power) propose to upgrade the existing 
high-voltage transmission system in the Whatcom and Skagit 
counties area between the towns of Custer and Sedro Woolley, in- 
cluding some areas within the City of Bellingham, starting in 1995. 
A Draft Environmental Impact Statement (DEIS) for the project was 
issued in November 1993, followed by a 45-day public comment 
period. Public response to the DEIS included the identification of 
several new transmission route alternatives in the Lake Whatcom 
area. BPA issued a Supplemental DEIS in April 1995 to provide a 
second public review-and-comment period. Rebuilding an existing 
230-kV line to a double-circuit 230-kV transmission line was identi- 
fied in the Supplemental DEIS as the Proposed Action. The 
Supplemental DEIS also examined in detail a North Shore Road 
alternative which was proposed by some members of the public. 
Public comments on the EIS were listed and responded to in the 
Supplemental DEIS. In May 1995, a second set of open houses 
and public meetings was held to review the Supplemental DEIS. 
Electromagnetic field (EMF) effects raised as an issue in the DEIS 
continued to be an issue of public concern in the meetings. The 
EIS has identified impacts that would generally be classified as low 
to moderate and localized. Effects on soils and water resources in 
sensitive areas (e.g., near Lake Whatcom) would be low to moder- 
ate; there would be little change in magnetic fields; noise levels 
woukd remain at existing levels; and land use and property value 
impacts would be minimal. Threatened and endangered species 
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would not be adversely affected, and all proposed actions in wet- 
lands would be covered by a Corps of Engineers Nationwide 
Permit. Visual and socioeconomic wouki be low to moderate. 
There would be no effect on cultural resources. 


26116 (DOE/EA-1109) Environmental assessment. USDOE 
Carlsbad Area Office, NM (United States). [1995]. 13p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95015676. Source: OSTI; NTIS; GPO Dep. 

The proposed overhead power line construction project (Sand 
Dunes to Ochoa, in Eddy and Lea Counties, New Mexico) will sup- 
ply additional electric power to the Waste Isolation Pilot Plant 
(WIPP) and invoive construction of a new electric substation at 
WIPP. This would provide a redundant electrical power source to 
WIPP. A finding of no significant impact is made. 


26117 (DOE/EIS-0173-Summ.-Supp.) BPA/Puget Power 
Northwest Washington Transmission Project. Summary of the 
Supplemental Draft Environmental Impact statement. USDOE 
Bonneville Power Administration, Portland, OR (United States). Apr 
1995. 30p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95015349. Source: OSTI; NTIS; INIS; GPO Dep. 
In November 1993, Bonneville Power Administration (BPA). and 
Whatcom County (Washington) published a draft environmental im- 
pact statement (DEIS) for the proposed Northwest Washington 
Transmission Project. In order to present some shifts in need for the 
project and to permit additional review, BPA and Whatcom County 
have elected to issue a Supplemental Draft EIA. This Summary 
presents background material, explains project needs and pur- 
poses, and then focuses on alternatives and the possible effects. 


26118 (DOE/EIS—0173-Suppi.) BPA/Puget Power North- 
west Washington Transmission Project. Supplemental Draft 
Environmental Impact Statement. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). Apr 1995. 367p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95015350. Source: OSTI; NTIS; INIS; GPO Dep. 

Bonneville Power Administration and Puget Sound Power & Light 
Company propose to upgrade the existing high-voltage transmis- 
sion system in the Whatcom and Skagit County area between the 
towns of Custer and Sedro Woolley, including within the City of 
Bellingham, starting in 1995. The upgrades of the interconnected 
230-kV and 115-kV systems are needed to increase the import ca- 
pacity on a nearby U.S.-Canada 500-kV intertie by about 850 
megawatts (MW). BPA and Puget Power would share the increase 
in north-south transfer capability. An existing BPA 230-kV single- 
circuit, wood-pole H-frame transmission line would be upgraded to 
a 230-kV lattice-steel double-circuit line. A Draft Environmental Im- 
pact Statement (DEIS) for the project was issued in November 
1993. New 1994 studies showed that other improvements to Puget 
Power's system, and the addition of local generation has lessened 
local reliability problems. Also in 1994, BPA reevaluated all existing 
projects with this goal in mind. BPA and Puget determined that 
benefits would still result from this project, and that additional 
transfer capacity and improved system integrity warrant the expen- 
ditures. Given the changes in need, BPA decided to issue a 
Supplemental DEIS, and provide a second public review-and- 
comment period. The proposed action is designated Option 1. 
Impacts would be low to moderate and localized. Effects on soils 
and water resources in sensitive areas would be low to moderate; 
there would be little increase in magnetic fields, noise levels would 
approximate existing levels; and land use and property value im- 
pacts would be low. Threatened and endangered species would 
not be adversely affected, and all proposed Sections in wetlands 
would be covered by Nationwide Permit. Visual and socioeconomic 
impacts would be low to moderate. No cultural resources listed on 
the Nationa! Register of Historic Places would be affected. 


2407 Economic, industrial, and Business Aspects 
Refer also to citation(s) 26118, 26220 


26119 (DOE/EIA-0348(94)/1) Electric power annual 1994. 
Voiume 1. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 21 Jul 1995. 68p. Sponsored by USDOE, Washington, DC 
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(United States). Order Number DE95015683. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

The Electric Power Annual presents a summary of electric power 
industry statistics at national, regional, and State levels. 
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Refer also to citation(s) 28220, 28237 


26120 (ANL/ET/CP-84884) Performance evaluation of high- 
temperature superconducting current leads for electric utility 
SMES systems. Niemann, R.C. (and others); Cha, Y.S.; Hull, J.R. 
Argonne National Lab., IL (United States). 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950722-3: Cryogenic engineering conference and 
international cryogenic materials conference, Columbus, OH 
(United States), 17-21 Jul 1995). Order Number DE95015648. 
Source: OSTI; NTIS; GPO Dep. 

As part of the U.S. Department of Energy's Superconductivity 
Technology Program, Argonne National Laboratory and Babcock & 
Wilcox are developing high-temperature super-conductor (HTS) cur- 
rent leads for application to electric utility superconducting magnetic 
energy storage systems. A 16,000-A HTS lead has been designed 
and is being constructed. An evaluation program for component 
performance was conducted to confirm performance predictions 
andor to qualify the design features for construction. Performance 
of the current lead assemblies will be evaluated in a test program 
that includes assembly procedures, tooling, and quality assurance; 
thermal and electrical performance; and flow and mechanical char- 
acteristics. Results of the evaluations to date are presented. 


26121 (ANL/ET/CP-—84885) Performance evaluation of high- 
temperature superconducting current leads for micro-SMES 
systems. Niemann, R.C. (Argonne National Lab., IL (United 
States)); Cha, Y.S.; Hull, J.R.; Buckles, W.E.; Weber, B.R.; Yang, 
S.T. Argonne National Lab., IL (United States). [1995]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950722-9: Cryogenic engineering con- 
ference and_ international cryogenic materials conference, 
Columbus, OH (United States), 17-21 Jul 1995). Order Number 
DE95015823. Source: OSTI; NTIS; GPO Dep. 

As part of the US Department of Energy's Superconductivity 
Technology Program, Argonne National Laboratory and Supercon- 
ductivity, Inc., are developing high-temperature superconductor 
(HTS) current leads for application to micro-superconducting mag- 
netic energy storage systems. Two 1500-A HTS leads have been 
designed and constructed. The performance of the current lead as- 
semblies is being evaluated in a zero-magnetic-field test program 
that includes assembly procedures, tooling, and quality assurance; 
thermal and electrical performance; and flow and mechanical char- 
acteristics. Results of evaluations performed to data are presented. 


2506 Thermal 


Refer also to citation(s) 26231 


26122 (ADEME-90-04-0121) Dehumidification techniques 
study adapted to the air conditioning of big sales outlet for 
the optimisation of cold cabinets. Gilles, R. Agence de 
l'Environnement et de la Maitrise de I'Energie, 75 - Paris (France). 
1992. 124p. (In French). Order Number DE95796847. Source: 
OSTI; NTIS (US Sales Only). 

This study shows the influence of humidity on the functioning of 
cok cabinets, and their energy consumption. The problem of the 
necessity of a constant temperature is presented. The document 
also provides some solution to the problem of air treatment and 
dehumidification, thus reducing the energetic needs of cold cabi- 
nets. (TEC). 82 figs., 15 tabs., 11 refs. 


26123 


(CONF-890351—) U.S. Department of Energy thermal 
energy storage research activities review: 1989 Proceedings. 
Hoffman, H.W. (ed.) (PAI Corp., Oak Ridge, TN (United States)); 
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Tomlinson, J.J. (ed.). USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Office of 
Energy Management; Pacific Northwest Lab., Richland, WA (United 
States); Oak Ridge National Lab., TN (United States). Mar 1989. 
357p. Sponsored by USDOE, Washington, DC (United States). 
From Thermal energy storage program review; New Orleans, LA 
(United States); 15-17 Mar 1989. Order Number DE95016394. 
Source: OSTI; NTIS; GPO Dep. 

Thermal Energy Storage (TES) offers the opportunity for the 
recovery and re-use of heat currently rejected to the ambient envi- 
ronment. Further, through the ability of TES to match an energy 
supply with a thermal energy demand, TES increases efficiencies 
of energy systems and improves capacity factors of power plants. 
The US Department of Energy has been the leader in TES re- 
search, development, and demonstration since recognition in 1976 
of the need for fostering energy conservation as a component of 
the national energy budget. The federal program on TES R and D 
is the responsibility of the Office of Energy Storage and Distribution 
within the US Department of Energy (DOE). The overall program is 
organized into three program areas: diurnal-relating primarily to 
lower temperature heat for use in residential and commercial 
buildings on a daily cycle; industriat-relating primarily to higher tem- 
perature heat for use in industrial and utility processes on an hourly 
to daily cycle; seasonal—relating primarily to lower temperature heat 
or chill for use in residential complexes (central supply as for apart- 
ments or housing developments), commercial (light manufacturing, 
processing, or retail), and industrial (space conditioning) on a sea- 
sonal to annual cycle. Selected papers are indexed separately for 
inclusion in the Energy Science and Technology Database. 


26124 (CONF-9411190—) Aquifer thermal energy storage. 
international symposium: Proceedings. Western Co. of North 
America, Fort Worth, TX (United States). [1995]. 190p. Sponsored 
by USDOE, Washington, DC (United States);Alabama Univ., 
Huntsville, AL (United States);Oak Ridge Inst. for Science and Ed- 
ucation, TN (United States). DOE Contract AC06-76RL01830. 
From International symposium on aquifer thermal energy storage 
conference; Tuscaloosa, AL (United States); 14-16 Nov 1994. Or- 
der Number DE95010678. Source: OSTI; NTIS; GPO Dep. 
Aquifers have been used to store large quantities of thermal en- 
ergy to supply process cooling, space cooling, space heating, and 
ventilation air preheating, and can be used with or without heat 
pumps. Aquifers are used as energy sinks and sources when sup- 
ply and demand for energy do not coincide. Aquifer thermal energy 
storage may be used on a short-term or long-term basis; as the 
sole source of energy or as a partial storage; at a temperature 
useful for direct application or needing upgrade. The sources of 
energy used for aquifer storage are ambient air, usually cold winter 
air; waste or by-product energy; and renewable energy such as so- 
lar. The present technical, financial and environmental status of 
ATES is promising. Numerous projects are operating and under 
development in several countries. These projects are listed and re- 
sults from Canada and elsewhere are used to illustrate the present 
status of ATES. Technical obstacles have been addressed and 
have largely been overcome. Cold storage in aquifers can be seen 
as a standard design option in the near future as it presently is in 
some countries. The cost-effectiveness of aquifer thermal energy 
storage is based on the capital cost avoidance of conventional 
chilling equipment and energy savings. ATES is one of many de- 
velopments in energy efficient building technology and its success 
depends on relating it to important building market and environmen- 
tal trends. This paper attempts to provide guidance for the future 
implementation of ATES. Individual projects have been processed 
separately for entry onto the Department of Energy databases. 


26125 (SAND-95-1649) Thermal conductivity of thermai- 
battery insulations. Guidotti, R.A.; Moss, M. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1995. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95017578. Source: OSTI; 
NTIS; GPO Dep. 

The thermal conductivities of a variety of insulating materials 
used in thermal batteries were measured in atmospheres of argon 
and helium using several techniques. (Helium was used to simulate 
the hydrogen atmosphere that results when a Li(Si)/FeS. thermal 





battery ages.) The guarded-hot-plate method was used with the 
Min-K insulation because of its extremely low thermal conductivity. 
For comparison purposes, the thermal conductivity of the Min-K in- 
sulating board was also measured using the hot-probe method. 
The thermal-comparator method was used for the rigid Fiberfrax 
board and Fiberfrax paper. The thermal conductivity of the paper 
was measured under several levels of compression to simulate the 
conditions of the insulating wrap used on the stack in a thermal 
battery. The results of preliminary thermal-characterization tests 
with several silica aerogel materials are also presented. 


2509 Batteries 
Refer also to citation(s) 25776, 26456, 26457, 26644 


26126 (ADEME-90-04-0042b) Calculation, thanks to the 
method of the number of transfer units, of bladed batteries. 
Application to batteries with liquid within pipes. Armand, J.L. 
Agence de l'Environnement et de la Maitrise de |’Energie, 75 - 
Paris (France). 1990. 44p. (In French). Order Number 
DE95796808. Source: OSTI; NTIS (US Sales Only). 

In this report is presented a calculation method of the thermo- 
hydraulic performances of the bladed batteries used for air 
conditioning. Previously, it is necessary to initiate an identification 
of exchanges and charge loss, that characterize the external 
bladed surfaces used. This caiculation method enables to take into 
account the way the battery is connected, and has been ratified by 
lots of trials. (TEC). 26 figs., 1 tab., 5 refs. 


26127 (ADEME-90-04-0042c) Calculation, thanks to the 


method of the number of transfer units, of bladed batteries. 
Application to direct expansion batteries. Armand, J.L. Agence 
de l'Environnement et de la Maitrise de I'Energie, 75 - Paris 
(France). 1990. 46p. (in French). Order Number DE95796809. 
Source: OSTI; NTIS (US Sales Only). 

Here is presented a calculation method of the thermo-hydraulic 


performances of direct expansion bladed batteries, used for air 
conditioning. Before applying the performances calculation, it is 
necessary to identify exchanges and internal charge loss laws, 
characterizing the pipes used. This calculation method enables to 
take into account, in a large range, the way the battery is con- 
nected, and has been ratified by lots of trials. (TEC). 18 figs., 1 
tab., 7 refs. 


26128 (ADEME-90-04-0042d) Calculation, thanks to the 
method of the number of transfer units, of bladed batteries. 
Application to air condensers. Armand, J.L. Agence de 
l'Environnement et de la Maitrise de l'Energie, 75 - Paris (France). 
1990. 33p. (In French). Order Number DE95796810. Source: 
OSTI; NTIS (US Sales Only). 

Here is presented a calculation method of the thermo-hydraulic 
performances of air condenser bladed batteries, used for air condi- 
tioning. Before applying the performances caiculation, it is 
necessary to identify exchanges and internal charge loss laws, 
characterizing the pipes used. This calculation method enables to 
take into account, in a large range, the way the battery is con- 
nected, and has been ratified by lots of trials. (TEC). 15 figs., 1 
tab., 9 refs. 


26129 (ADEME-90-04-0042e) Knowledge improvement of 
thermodynamic laws in batteries of bladed pipes. Marchal, D. 
Agence de |’Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France). 1990. 12p. (in French). Order Number 
DE95796811. Source: OSTI; NTIS (US Sales Only). 

This report deals with studies that were lead to improve the 
knowledge of the thermal exchange laws in batteries of bladed 
pipes. It falls into 5 different parts: first comes a presentation of the 
situation, followed by the definition of the goals and the means. 
Then, the calculation and the progress made is presented. The 
conclusion deals with the foreseen developments. (TEC). 5 figs., 1 
tabs., 4 refs. 


26130 (ADEME-90-04-0042f) Characterization of bladed 
batteries by CANUT software. Applying to performances simu- 
lation. Armand, J.L. Agence de |’Environnement et de la Maitrise 
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de l’Energie, 75 - Paris (France). 1990. 28p. (In French). Order 
Number DE95796812. Source: OSTI; NTIS (US Sales Only). 

The large variety of transfer surfaces used in bladed batteries for 
air conditioning and refrigeration makes sometimes hard the use of 
transfer and general charge loss laws, given in the specialized lit- 
erature for dimensioning or performances calculations. It is showed 
here that it is possible to improve the accuracy of the calculations 
by identifying the surface used, thanks to calculation models pre- 
cise enough. Moreover, it is important to dispose of few experiment 
results. Then, the transfer laws can be used for dimensioning, by 
applying the calculation models used to determine them. (TEC). 9 
figs., 12 refs. 


26131 (ANL/CHM/CP-85040) Designer carbons as potential 
anodes for lithium secondary batteries. Winans, R.E. (and oth- 
ers); Carrado, K.A.; Thiyagarajan, P. Argonne National Lab., IL 
(United States). [1995]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9507143—1: 22. biennial conference on carbon, San Diego, CA 
(United States), 16-21 Jul 1995). Order Number DE95014072. 
Source: OSTI; NTIS; GPO Dep. 

Carbons are the material of choice for lithium secondary battery 
anodes. Our objective is to use designed synthesis to produce a 
carbon with a predictable structure. The approach is to pyrolyze 
aromatic hydrocarbons within a pillared clay. Results from laser 
desorption mass spectrometry, scanning tunneling microscopy, X- 
ray diffraction, and small angle neutron scattering suggest that we 
have prepared disordered, porous sheets of carbon, free of het- 
eroatoms. One of the first demonstrations of template-directed 
carbon formation was reported by Tomita and co-workers, where 
polyacrylonitrile was carbonized at 700°C yielding thin films with 
relatively low surface areas. More recently, Schwarz has prepared 
composites using polyfurfuryl alcohol and pillared clays. In the 
study reported here, aromatic hydrocarbons and polymers which 
do not contain heteroatoms are being investigated. The alumina 
pillars in the clay should act as acid sites to promote condensation 
similar to the Scholl reaction. In addition, these precursors should 
readily undergo thermal polymerization, such as is observed in the 
carbonization of polycyclic aromatic hydrocarbons. 


26132 (CONF-950401-24) Thin-film rechargeable lithium 
batteries. Dudney, N.J. (Oak Ridge National Lab., TN (United 
States). Solid State Div.); Bates, J.B.; Lubben, D. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1995. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 97. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 30 Apr - 1 may 1995. Or- 
der Number DE95017448. Source: OSTI; NTIS; GPO Dep. 

Thin-film rechargeable lithium batteries using ceramic electrolyte 
and cathode materials have been fabricated by physical deposition 
techniques. The lithium phosphorous oxynitride electrolyte has ex- 
ceptional electrochemical stability and a good lithium conductivity. 
The lithium insertion reaction of several different intercalation mate- 
rials, amorphous V20s, amorphous LiMn2O,4, and crystalline 
LiMn2zO, films, have been investigated using the completed cath- 
ode/electrolyte/lithium thin-film battery. 


26133 (LA-UR-95-2770) Advanced composite polymer 
electrolyte fuel cell membranes. Wilson, M.S.; Zawodzinski, T.A.; 
Gottesfeld, S.; Kolde, J.A.; Bahar, B. Los Alamos National Lab., NM 
(United States). [1995]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9510207-5: 1. international symposium on proton conducting 
membrane fuel cells, Chicago, IL (United States), 8-13 Oct 1995). 
Order Number DE95016941. Source: OSTI; NTIS; GPO Dep. 

A new type of reinforced composite perfluorinated polymer elec- 
trolyte membrane, GORE-SELECT™ (W.L. Gore & Assoc.), is 
characterized and tested for fuel cell applications. Very thin 
membranes (5-20 um thick) are available. The combination of rein- 
forcement and thinness provides high membrane, conductances 
(80 S/cm? for a 12 um thick membrane at 25°C) and improved 
water distribution in the operating fuel cell without sacrificing 
longevity or durability. In contrast to nonreinforced perfiuorinated 
membranes, the x-y dimensions of the GORE-SELECT mem- 
branes are relatively unaffected by the hydration state. This feature 
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may be important from the viewpoints of membrane/electrode inter- 
face stability and fuel cell manufacturability. 


26134 (SAND-95-1237C) Polymer electrolytes, problems, 
prospects, and promises. Nagasubramanian, G.; Boone, D. San- 
dia National Labs., Albuquerque, NM (United States). [1995]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951033-2: 27. international 
technical conference of the Society for the Advancement of Mate- 
rial and Process Engineering (SAMPE): diversity into the next 
century, Albuquerque, NM (United States), 9-12 Oct 1995). Order 
Number DE95013797. Source: OSTI; NTIS; GPO Dep. 

lonically conducting polymer electrolytes have generated, in re- 
cent years, wide-spread interest as candidate materials for a 
number of applications including high energy density and power 
lithium batteries. In the early 70s the first measurements of ionic 
conductivity in polyethylene oxide (PEO)-salt complexes were car- 
ried out. However, Armand was the first one to realize potential of 
these complexes (polymer-salt complexes) as practical ionically 
conducting materials for use as electrolytes in lithium batteries. 
Subsequent research efforts identified the limitations and con- 
straints of the polymer electrolytes. These limitations include poor 
ionic conductivity at RT (< 10-8 S/cm), low cation transport num- 
ber (<0.2) etc. Several different approaches have been made to 
improving the ionic conductivity of the polymer electrolytes while 
retaining the flexibility, processibility, ease of handling and rela- 
tively low impact on the environment that polymers inherently 
possess. This paper- reviews evolution of polymer electrolytes from 
conventional PEO-LiX slat complexes to the more conducting 
polyphosphazene and copolymers, gelled electrolytes etc. We also 
review the various chemical approaches including modifying PEO 
to synthesizing complicated polymer architecture. In addition, we 
discuss effect of various lithium salts on the conductivity of PEO- 
based polymers. Charge/discharge and cycle life data of polymer 
celis containing oxide and chalcogenide cathodes and lithium (Li) 
anode are reviewed. Finally, future research directions to improve 
the electrolyte properties are discussed. 


26135 (SAND-95-1312) Pyrolysis of epoxies used for 
thermal-battery headers. Guidotti, R.A;  Thornberg, S.M.; 
Campbell-Domme, B. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1995. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016747. Source: OSTI; NTIS; GPO Dep. 

Thermally activated batteries use an epoxy for encapsulation of 
the electrical feedthroughs in the header of the battery. When the 
thermal battery is thermally abused, the encapsulant can pyrolyze 
and generate large internal pressures. This causes the battery to 
vent in extreme cases. The nature of these gases has never been 
adequately documented. Therefore, a study was undertaken to ad- 
dress this deficiency. The pyrolysis of various encapsulants that 
have been used, or are being considered for use, in thermally acti- 
vated batteries was studied over a temperature range of 155 to 
455 C. The composition of the pyrolysis decomposition products 
was determined by gas chromatography/mass spectrometry (GS/ 
MS). This determination is helpful in assessing the potential envi- 
ronmental and health effect for personnel exposed to such gases. 
In addition, the thermal stability of the various epoxies was mea- 
sured by thermogravimetric analysis (TGA). 


26136 (SAND-95-1460C) Materials issues in lithium ion 
rechargeable battery technology. Doughty, D.H. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-951033-7: 27. international technical 
conference of the Society for the Advancement of Material and 
Process Engineering (SAMPE): diversity into the next century, Al- 
buquerque, NM (United States), 9-12 Oct 1995). Order Number 
DE95014886. Source: OSTI; NTIS; GPO Dep. 

Lithium ion rechargeable batteries are predicted to replace Ni/Cd 
as the workhorse consumer battery. The pace of development of 
this battery system is determined in large part by the availability of 
materials and the understanding of interfacial reactions between 
materials. Lithium ion technology is based on the use of two lithium 
intercalating electrodes. Carbon is the most commonly used anode 
material, while the cathode materials of choice have been layered 
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lithium metal chalcogenides (LiIMX2) and lithium spinel-type com- 
pounds. Electrolytes may be either organic liquids or polymers. 
Although the first practical use of graphite intercalation compounds 
as battery anodes was reported in 1981 for molten salt cells and in 
1983 for ambient temperature systems, it was not until Sony Ener- 
gytech announced a new lithium ion intercalating carbon anode in 
1990, that interest peaked. The reason for this heightened interest 
is that these electrochemical cells have the high energy density, 
high voltage and light weight of metallic lithium, but without the dis- 
advantages of dendrite formation on charge, improving their safety 
and cycle life. 


26137 (UCRL-JC—119686) Testing of a refuelable zinc/air 
bus battery. Cooper, J.F.; Fleming, D.; Koopman, R.; Hargrove, 
D.; Maimoni, A.; Peterman, K. Lawrence Livermore National Lab., 
CA (United States). 22 Feb 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States);Department of Transportation, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950518-8: 187. meeting of the Electrochemical Society, 
Reno, NV (United States), 21-26 May 1995). Order Number 
DE95013457. Source: OSTI; NTIS; GPO Dep. 

We report tests of a refuelable zinc/air battery of modular, 
bipolar-cell design, intended for fleet electric busses and vans. The 
stack consists of twelve 250-cm? cells built of two units: (1) a 
copper-clad glass-reinforced epoxy board supporting anode and 
cathode current collectors, and (2) polymer frame providing for air- 
and electrolyte distribution and zinc fuel storage. The stack was re- 
fueled in 4 min. by a hydraulic transfer of zinc particles entrained in 
solution flow. 
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Refer also to citation(s) 26378, 28471 


26138 (DOE/EIA-0035(95/08)) Monthly energy review, 
August 1995. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
24 Aug 1995. 188p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95016901. Source: OSTI; NTIS; 
GPO; GPO Dep. 

Two brief articles are presented: measuring dependence on 
imported oil; and preliminary estimates of household energy con- 
sumption and expenditures in 1993. Then statistical tables are 
presented: energy overview, energy consumption, petroleum, natu- 
ral gas, oil and gas resource development, coal, electricity, nuclear 
energy, energy prices, and international energy. Appendices 
present thermal conversion factors, metric and other physical con- 
version factors, CO. emission factors for coal, and listing of 
previous articles. A glossary is also included. 


26139 (DOE/EIA—-0035(95/09)) Monthly energy review, 
September 1995. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 25 Sep 1995. 174p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE96000269. Source: OSTI; NTIS; 
GPO; GPO Dep. 

An “energy snapshot” article is included on housing characteris- 
tics in 1993 (survey of 7,111 households). The rest of the 
document is divided into: energy overview, energy consumption, 
petroleum, natural gas, oil and gas resource development, coal, 
electricity, nuclear energy, energy prices, international energy, and 
appendices (conversion factors, CO2 emission factors from coal, 
index, glossary). 


26140 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of the National Energy Information System. 
20 Jul 1995. 59p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95015681. Source: OSTI; NTIS; GPO 
Dep. 

Enacted in 1977, the Department of Energy (DOE) Organization 
Act established the Energy Information Administration (EIA) as the 
Department's independent statistical and analytical agency, with a 
mandate to collect and publish data and prepare analyses on en- 
ergy production, consumption, prices, resources, and projections of 


(DOE/EIA-0149(94)) EIA publications directory 1994. 





energy supply and demand. This edition of the EIA Publications Di- 
rectory contains titles and abstracts of periodicals and one-time 
reports produced by EIA from January through December 1994. 
The body of the Directory contains citations and abstracts arranged 
by broad subject categories: metadata, coal, oil and gas, nuclear, 
electricity, renewable energy/alternative fuels, multifuel, end-use 
consumption, models, and forecasts. 


26141 (DOE/EIA-0384(94)) Annual energy review 1994. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Energy Markets and End Use. Jul 1995. 408p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95015665. Source: OST!; NTIS; GPO; GPO Dep. 

This 13th edition presents the Energy Information Administra- 
tion’s historical energy statistics. For most series, statistics are 
given for every year from 1949 through 1994; thus, this report is 
well-suited to long-term trend analyses. It covers all major energy 
activities, including consumption, production, trade, stocks, and 
prices for all major energy commodities, including fossil fuels and 
electricity. Statistics on renewable energy sources are also in- 
cluded: this year, for the first time, usage of renewables by other 
consumers as well as by electric utilities is included. Also new is a 
two-part, comprehensive presentation of data on petroleum prod- 
ucts supplied by sector for 1949 through 1994. Data from electric 
utilities and nonutilities are integrated as "electric power industry” 
data; nonutility power gross generation are presented for the first 
time. One section presents international statistics (for more detail 
see EIA's International Energy Annual). 


26142 (DOE/EIA-0578(93)) Energy information sheets. Na- 
tional Energy Information Center, Washington, DC (United States). 
Jul 1995. 46p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95014937. Source: OSTI; NTIS; Na- 
tional Energy Information Center, El-231, Energy Information 
Administration; Forrestal Building, Room 1F-048, Washington, DC 
20585 (United States); GPO Dep. 

The National Energy Information Center (NEIC), as part of its 
mission, provides energy information and referral assistance to 
Federal, State, and local governments, the academic community, 
business and industrial organizations, and the public. The Energy 
Information Sheets was developed to provide general information 
on various aspects of fuel production, prices, consumption, and ca- 
pability. Additional information on related subject matter can be 
found in other Energy Information Administration (EIA) publications 
as referenced at the end of each sheet. 


26143 (INIS-mf-15117) Energy - technology - environment. 
Commemorative volume dedicated to Prof. Dr.-Ing. Hermann 
Unger on the occasion of his 60th birthday. Brockmeier, U. 
(ed.) (Bochum Univ. (Germany). Inst. fuer Energietechnik). Bochum 
Univ. (Germany). Lehrstuhl fuer Nukleare und Neue Energiesys- 
teme. May 1994. 408p. (In German). Order Number DE95798858. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hardiy any other problem is as much at the centre of technical 
and public discussions as the safeguarding of energy supply. 
These partly very controversial discussions start both from mar- 
ginal conditions like population growth, rising standard of living in 
threshold countries and the limitation of resources, as well as from 
questions of the pollution of the biosphere due to human activities, 
the tolerable risk of a technology, or individual decisions to reduce 
consumption. All these are questions whose technological dimen- 
sion makes up only a part of the overall problem complex as they 
relate, besides politics, ethics and economics, to a number of other 
fields. Thus, the study of energy systems constitutes a major chal- 
lenge to science and has interdisciplinary implications.- This 
volume of 61 short contributions dealing directly or more remotely 
with the complex of subjects mentioned reflects its bandwidth in a 
most interesting and highly readable way. Furthermore, it conveys 
impressive insight into its fascination, thereby motivating students 
and junior scientists to tackle these tasks in the future. (orig/HP) 
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26144 (ADEME-90-04-0060) Statistical analysis of energy 
saving in old individual housing. Agence de |'Environnement et 
de la Maitrise de I’Energie, 75 - Paris (France). 1991. 89p. (in 
French). Order Number DE95796842. Source: OSTI; NTIS (US 
Sales Only). 

The software CME has enabled the study of 2000 old habitations 
and a statistical analysis of the old housing in France. Several pa- 
rameters are taken into account: the climate region, the building, 
and the occupant. The data concern the energy used, and the 
heating system, the annual energy cost, the potential economy and 
the eventual investments. This report describes the results of this 
survey and develops the possible interpretations. (TEC). tabs. 


26145 (BNL-61832) MARKAL-MACRO: A methodology for 
informed energy, economy and environmental decision mak- 
ing. Informal report. Goldstein, G.A. Brookhaven National Lab., 
Upton, NY (United States). 16 May 1995. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. Order Number DE95013590. Source: OSTI; NTIS; 
GPO Dep. 

Since the mid-1970's, energy system analysts have been using 
models to represent the complexities of interactions in energy sys- 
tems to help shape policy. Since the mid-1980’s, heightened 
awareness has made it necessary also to consider the environ- 
mental impacts of energy policies. MARKAL is a cost-minimizing 
energy-environment system planning model used to explore mid- to 
long-term responses to different technological futures, emissions 
limitations, and policy scenarios. MARKAL-MACRO is an extension 
of MARKAL that integrates these capabilities directly with a neo- 
classical macroeconomic growth model. By combining bottom-up 
engineering and top-down macroeconomic approaches in a single 
modeling framework, MARKAL-MACR is able to capture the inter- 
play between the energy system, the economy and the 
environment, allowing the affects on demands of endogenously de- 
termined energy prices to be explored. 


26146 (DOE/EIA-0293(95)) Directory of energy information 
administration models 1995. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Statistical 
Standards. 13 Jul 1995. 88p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95015354. Source: OSTI; 
NTIS; GPO; GPO Dep. 

This updated directory has been published annually; after this is- 
sue, it will be published only biennially. The Disruption Impact 
Simulator Model in use by EIA is included. Model descriptions 
have been updated according to revised documentation approved 
during the past year. This directory contains descriptions about 
each model, including title, acronym, purpose, followed by more 
detailed information on characteristics, uses, and requirements. 
Sources for additional information are identified. Included are 37 
EIA models active as of February 1, 1995. The first group is the 
National Energy Modeling System (NEMS) models. The second 
group is all other EIA models that are not part of NEMS. Appendix 
A identifies major EIA modeling systems and the models within 
these systems. Appendix B is a summary of the ‘Annual Energy 
Outlook’ Forecasting System. 


26147 (DOE/EIA-95016582) Country Energy Profile, South 
Africa. USDOE Energy Information Administration, Washington, 
DC (United States). Aug 1995. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95016582. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

This country energy profile provides energy and economic infor- 
mation about South Africa. Areas covered include: Economics, 
demographics, and environment; Energy situation; Energy struc- 
ture; Energy investment opportunities; Department of Energy 
(DOE) programs in South Africa; and a listing of International aid to 
South Africa. 


26148 (RISO-R-784-App.1-(DA)) Scenarios for the Danish 
society - with special emphasis on the energy system. Appen- 
dix 1: Renewable energy for large scale power and heat 
production in the future Danish energy system. Morthorst, P.E. 
(Forskningscenter Risoe (Denmark)); Varming, S. Risoe National 
Lab., Roskilde (Denmark). Systems Analysis; ELKRAFT A.m.b.A., 
Ballerup (Denmark); Jysk-Fynske Elsamarbejde (ELSAM), 
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Fredericia (Denmark). Nov 1994. 72p. (in Danish). Contract ENS- 
1753/92-0003. Order Number DE95796409. Source: OSTI; NTIS; 
Also available from Risoe Library, P.O. Box 49, DK-4000 Roskilde, 
Denmark. 

EFP-92. 

The main objective of the project is to analyze the technical, 
economic and environmental consequences of large-scale introduc- 
tion of renewable technologies in the Danish energy system. Three 
strategies for large-scale application of renewable energy are 
analyzed: Si and S2 covering approximately 75% of electricity de- 
mand in year 2030, S1 mainly relying on wind energy and S2 on 
the use of biomass. Finally, the S3 strategy covers 100% of elec- 
tricity demand using wind power, biomass and solar energy. This 
report describes the development of a base scenario, The Green 
Society for year 2005 and 2030, where renewable energy tech- 
nologies are utilized to a wide extent mainly for environmental and 
in particular COz reduction reasons. For comparison to this sce- 
nario, two alternative scenarios are developed for year 2005: The 
Society in Crisis, describing a chaotic and discouraged society, 
and The Unlimited Society, with a high degree of international 
liberalization and prosperity. The energy system, developed ac- 
cording to The Green Society, is tested for robustness in relation to 
the two alternative scenarios, using criteria for environmental im- 
pact, self-sufficiency and economy. The report summarizes the 
main conclusions of the project, including the scenarios and test 
for robustness. (au) 15 tabs., 35 ills. 
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Refer also to citation(s) 25222, 25274, 25283, 25329, 25396, 
26144, 26147, 26198, 26232, 26241, 26295, 26376, 26419, 26420, 
26421, 26422, 26423, 26425, 26426, 26438, 26442, 27659, 28474, 
28479 


26149 (ANL/ES/CP-87092) Energy policy: Comparative ef- 
fects on minority population groups. Poyer, D.A.; Henderson, L. 
Argonne National Lab., IL (United States). Jun 1995. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9506233—1: International Association of 
Impact Assessment conference, Durham (South Africa), 26-29 Jun 
1995). Order Number DE95015859. Source: OSTI; NTIS; GPO 
Dep. 

For a number of years, analyses of minority household energy 
demand have been supported by the United States Department of 
Energy (DOE), Office of Economic impact and Diversity (formerly 
the Office of Minority Economic Impact). The intention of these 
analyses has been to characterize patterns of energy demand by 
various demographic, regional and socioeconomic groups and to 
develop analytical tools to assess the distributive impact of energy 
prices and policy on these groups. The model supports strategic 
objectives outlined by the Department of Energy to explicitly recog- 
nize and promote equity in state public utility commission decisions 
and to assess the potential impact of federal and state energy 
policy on demographically diverse groups as reported in the De- 
partment’s Annual Energy Outlook and the upcoming National 
Energy Policy Plan. The legislation mandating the Office of Eco- 
nomic Impact and Diversity had been premised on the assumption 
that patterns of energy demand for minority households are differ- 
ent from the population as a whole. Determining the validity of this 
premise and its potential economic impact on different population 
groups has been a major objective of these analyses. Conse- 
quently, the recripriocal impacts of energy policy on demographic 
groups and energy consumption and expenditure dynamics on pol- 
icy formulation and strategy is a central objective of these studies. 
Residential energy demand research has been substantial in the 
past twenty years. Insightful and useful research has been done in 
this area. However, none of this research has addressed the po- 
tential differences in the residential energy demand structure 
among various population groups. Recent work does compare en- 
ergy and electricity demand elasticities for non-Latino Whites, with 
the demand elasticities for Latinos and Blacks. This research is 
particularly important for examination of questions related to the 
economic welfare implications of national energy policy. 
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26150 (ANL/EST/PC—86955) Restoring our urban communi- 
ties: A model for an empowered America. Argonne National 
Lab., IL (United States). [1995]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95015727. Source: OSTI; NTIS; GPO Dep. 

This booklet tells the story of how two very different types of or- 
ganizations - Bethel New Life and Argonne National Laboratory - 
have forged a partnership to rebuild West Garfield Park. This 
unique Partnership blends Bethel’s theological and sociological 
roots with Argonne’s scientific and technological expertise. 
Together they hope to offer the community fresh, transferable ap- 
proaches to solving urban socio-economic and environmental 
problems. The Partnership hopes to address and solve the inner 
city’s technological problems through community participation and 
collaborative demonstrations - without losing sight of the commu- 
nity's social needs. The key themes throughout this booklet - jobs, 
sustainable community development, energy efficiency, and envi- 
ronment - highlight challenges the partners face. By bringing 
people and technologies together, this Partnership will give West 
Garfield Park residents a better life — and, perhaps, offer other 
communities a successful model for urban renewal. 


26151 (CONF-9406226-, pp. 25) Integrated Planning: Why 
is It so hard? Hesser, A. (Pacific Northwest Lab., Richland, WA 
(United States)). Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites): Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, the Manager of Planning integration at DOE- 
Richland and the Program Manager for Hanford Mission Planning 
at Pacific Northwest Laboratory and Westinghouse Hanford Com- 
pany describe some of the reasons why integrated planning is so 
hard and what can be done to correct the situation. The authors 
use experiences from the last three years at Hanford to illustrate 
some of the difficulties in site integrated planning. The authors ar- 
gue that integrated planning was not a major part of the previous 
diverse Site missions, but the change of mission has not resulted 
in a corresponding change of attitude about the need for such 
planning. Moreover, the DOE-RL staff is not structured or manned 
for planning, and a site perspective is the exception, rather than 
the norm. Contributing to this situation is the compartmentalization 
of funding and decision making and the diffusion of responsibility. 
The decision-making process at DOE sites is often not clear be- 
cause of the evolving role of stakeholders, and agencies outside 
the DOE, especially regulators, are co-decision makers. The regu- 
latory process and the requirements of environmental impact 
statements contribute to the diffusion of authority. 


26152 (CONF-9406226-, pp. 55) Planning that works: Em- 
powerment through stakeholder focused interactive planning 
(SFIP). Beck, J.E.; Ison, S.A. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a powerful planning tool that can enable 
government, private industries, and public interest organizations to 
actualize their visions through sound decision making. The stake- 
holder focused interactive planning model is designed to integrate 
and ultimately gain stakeholder investment in the success of attain- 
ment of their vision. The only concessions required of the planning 
organization using this process is the acceptance of the premise 
that sustained vision success requires the support of both internal 
and external stakeholders and that each step in the process must 
be used as a validation of the previous step and essential to the 
completion of the next step. What is stakeholder/public involve- 
ment? It is the process in which the stakeholders (both internal 
and external) values, interests and expectations are included in 
decision-making processes. The primary goal of public involvement 
efforts is to include all those who have a stake in the decision, 
whether or not they have already been identified. Stakeholders are 
individuals, contractors, clients, suppliers, public organizations, 





state and local governments, Indian tribes, federal agencies, and 
other parties affected by decisions. 


26153 (CONF-9406226-, pp. 244) Using GIS to develop 
socio-economic profiles of areas adjacent to DOE facilities. 
Stewart, J.C. (Department of Energy, Germantown, MD (United 
States)); Saraswatula, S. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the research addressed in this paper is to iden- 
tify and analyze the offsite effects of DOE activities at the 
Savannah River Site. The paper presents the socio-economic con- 
ditions of the areas surrounding the site in order to evaluate the 
possible effects of DOE activities. The study employed a 
geographic information system (GIS) in order to evaluate spatial re- 
lationships between otherwise unrelated factors. Socio-economic 
data used in the study are publicly available and were obtained 
mainly from the Bureau of the Census. The Department of Energy 
(DOE), currently dealing with the environmental management of a 
large number of sites throughout the United States, must consider 
the effects of its activities on surrounding populations and ensure 
compliance with the various federal regulations, such as the execu- 
tive order on environmental justice. Environmental justice is the 
process of studying and achieving equal distribution of the effects 
of environmental pollution on populations across social and 
economic lines. An executive order signed by the President has di- 
rected federal agencies, including the Department of Energy, to 
make achieving environmental justice a part of the agency’s mis- 
sion by identifying and addressing disproportionately high and 
adverse human health or environmental effects of its programs, 
policies, and activities on minority and low-income populations. 


26154 (CONF-9406226—, pp. 268) Comparative risk analysis 
for the Rocky Flats Plant integrated project planning. Jones, 


M.E.; Shain, D.I. Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Golden, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 


tiple waste — sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant is developing, with active stakeholder par- 
ticipation, a comprehensive planning strategy that will support 
transition of the Rocky Flats Plant from a nuclear weapons produc- 
tion facility to site cleanup and final disposition. Final disposition of 
the Rocky Flats Plant materials and contaminants requires consid- 
eration of the interrelated nature of sitewide problems, such as 
material movement and disposition, facility and land use endstates, 
costs, relative risks to workers and the public, and waste disposi- 
tion. Comparative risk analysis employs both incremental risk and 
cumulative risk evaluations to compare risks from postulated op- 
tions or end states. These postulated options or end states can be 
various remedial alternatives, or future endstate uses of federal 
land. 


26155 (DOE/BP-2278) Hydromania Ii: Journey of the on- 
corhynchus. Summer Science Camp curriculum. USDOE 
Bonneville Power Administration, Portland, OR (United States). 
[1995]. 281p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95014439. Source: OSTI; NTIS; GPO 
Dep. 

The Hydromania |! curriculum was written for the third in a series 
of summer science camp experiences targeting students in grades 
4-6 who generally have difficulty accessing supplementary aca- 
demic programs. The summer science camp in Portland is a 
collaborative effort between Bonneville Power Administration (BPA), 
the US Department of Energy (DOE), and the Portland Parks and 
Recreation Community Schools Program along with various other 
cooperating businesses and organizations. The curriculum has also 
been incorporated into other summer programs and has been used 
by teachers to supplement classroom activities. Camps are de- 
signed to make available, affordable learning experiences that are 
fun and motivating to students for the study of science and math. 
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inner-city, under-represented minorities, rural, and low-income fam- 
ilies are particularly encouraged to enroll their children in the 
program. 


26156 (DOE/ER/79188-2) [Pre-Freshman Enrichment Pro- 
gram]. Final report. New Jersey Inst. of Tech., Newark, NJ 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-93ER79188. Order Num- 
ber DE95017763. Source: OSTI; NTIS; GPO Dep. 

Part of the problem of the under representation of minorities in 
science and engineering is the unfamiliarity of young people with 
the role of science and engineering in urban life. This compounds 
the pressing need of blacks and Hispanics to take leadership 
positions in such areas as transportation, planning, and the envi- 
ronment. Objective of the urban engineering program at the New 
Jersey Institute of Technology is to introduce students to the 
excitement of science and engineering as potential career opportu- 
nities. Through the course work, workshops, projects, guest 
speakers, and laboratory experiences, the students are not only in- 
troduced to problems in urban areas, but also are introduced to the 
tools available to solve such problems. Courses included mathe- 
matics and science, architecture/urban planning, transportation, 
energy systems and environment, computer science, technical writ- 
ing and communication, and urban design. 


26157 (DOE/MI/10319-T3) NUC’s Say YES to Oakland Uni- 
fied School District. Technical report No. 3. Favors, J.M.; Edelin, 
R.H. National Urban Coalition, Washington, DC (United States). 2 
Aug 1995. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-94MI10319. Order Number 
DE95016316. Source: OSTI; NTIS; GPO Dep. 

This a progress report on a teacher training program for ‘Say 
Yes to a Youngster’s Future’, a US DOE program. It apparently in- 
volves children likely to be disadvantaged in urban areas. The 
program is being carried out in the Oakland Unified School district. 


26158 (DOE/OR/00033—T650) Foreign nationals who re- 
ceive science or engineering Ph.D.’s from US universities: 
Stay rates and characteristics of stayers. Finn, M.G.; Penning- 
ton, L.A.; Anderson, K.H. Oak Ridge Inst. for Science and 
Education, TN (United States). Apr 1995. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
76OR00033. Alfred P. Sloan Foundation; National Science 
Foundation. Order Number DE95015629. Source: OSTI; NTIS; 
GPO Dep. 

This report studies the behavior of foreign nationals who received 
Ph.D. degrees in science or engineering from US universities dur- 
ing the period 1984-1990. It addresses two distinct questions: 
What proportion of foreign students stay to work in the United 
States after graduation; and do foreign students who leave the 
United States differ from those who stay? Descriptive statistics are 
provided to answer the first question. These estimates of stay rates 
have small margins of errer because they were produced from the 
tax payment records of the Social Security Administration. The esti- 
mates of stay rates in also provide a partial answer to the second 
question as well as we are able to provide stay rates for different 
degree fields and different countries of citizenship, thereby identify- 
ing country-specific and field-specific differences in stay rates. 


26159 (DOE/SR/18048-T4) Student science enrichment 
training program. Progress report, June 1, 1991—May 31, 1992. 
Sandhu, S.S. Claflin Coll., Orangeburg, SC (United States). 21 Apr 
1992. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG0OS-88SR18048. Order Number 
DE95016919. Source: OSTI; NTIS; GPO Dep. 

Historically Black Colleges and Universities wing of the United 
States Department of Energy (DOE) provided funds to Claflin Col- 
lege, Orangeburg, S.C. To conduct a student Science Enrichment 
Training Program for a period of six weeks during 1991 summer. 
Thirty participants were selected from a pool of applicants, gener- 
ated by the High School Seniors and Juniors and the Freshmen 
class of 1990-1991 at Claflin College. The program primarily 
focused on high ability students, with potential for Science, Mathe- 
matics and Engineering Careers. The major objectives of the 
program were W to increase the pool of well qualified college en- 
tering minority students who will elect to go in Physical Sciences 
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and Engineering and (il) to increase the enrollment in Chemistry 
and Preprofessional-Pre-Med, Pre-Dent, etc.-majors at Claflin Col- 
lege by including the Claflin students to participate in summer 
academic program. The summer academic program consisted of 
Chemistry and Computer Science training. The program placed 
emphasis upon laboratory experience and research. Visits to Sci- 
entific and Industrial laboratories were arranged. Guest speakers 
which were drawn from academia, industry and several federal 
agencies, addressed the participants on the future role of Science 
in the industrial growth of United States of America. The guest 
speakers also acted as role models for the participants. Several 
videos and films, emphasizing the role of Science in human life, 
were also screened. 


26160 (EPRI-TR—104558, pp. 31-39) Reengineering into ser- 
vice excellence research in search of excellence. Gow, A.K. 
(PECO Energy Co., Philadelphia, PA (United States)); Smart, K.A. 
Electric Power Research Inst., Palo Alto, CA (United States); Syn- 
ergic Resources Corp., Bala-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Blue sky to bottom line..-marketing research, customer 
value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

PECO Energy Company, in its commitment to customer satisfac- 
tion, established a corporate reengineering team comprised of 
employees to analyze and redesign all processes through which 
customers interface with PECO Energy. Market Research worked 
with the Reengineering team to design and evaluate the impact of 
the redesigned processes. Key areas which Market Research ex- 
plored with residential and commercial customers included routine 
telephone service, billing and payment processes, and physical 
work done on the customer's property. Multiple methods were em- 
ployed in a very short time frame, including: (1) focus groups to 
gain reactions to proposed innovations; (2) telephone interviews 
with customers to assess awareness of existing alternatives and 
preferences for proposed innovations for interfacing with the com- 
pany; (3) a telephone/mail conjoint study to determine preferred 
scheduling options for service calls; (4) evaluation of the re- 
designed processes; and (5) ongoing measurements of customer 
satisfaction 


26161 (EPRI-TR-104558, pp. 55-68) Developing a customer 
driven renewable program: Public service company of Col- 
orado’s use of market research findings. Baugh, K.A. (Public 
Service Co. of Colorado, Denver, CO (United States)); Byrnes, B.; 
Jones, C.V. Electric Power Research Inst., Palo Alto, CA (United 
States); Synergic Resources Corp., Bala-Cynwyd, PA (United 
States). Nov 1994. In Proceedings: Sixth Biennial Marketing Re- 
search Symposium: Blue sky to bottom line. - marketing research, 
customer value and utility performance. 481p. Source: EPRI Dis- 
tribution Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, 
CA 94523 (United States). 

The question of whether consumer attitudes about the environ- 
ment translate into consumer actions intrigues consumer product 
manufacturers, so much so that the green marketing has become 
part of the nation’s marketing vernacular. It’s also of significance to 
electric utilities, and it became significant to Public Service Com- 
pany of Colorado (PSCo) when the company faced a resource 
planning docket that included a renewable energy component. The 
company wanted to resolve contradicting opinions about the neces- 
sity and the cost of renewables among customer and special 
interest groups. The result for PSCo has not only answered a num- 
ber of questions which have largely remained unanswered in the 
electric utility industry, but has also allowed PSCo to develop what 
it feels to be a truly customer driven program for introducing re- 
newable energy to Colorado energy consumers. PSCo’'s Marketing 
Division surveyed past research about consumers’ environmental 
attitudes, then conducted what may be the nation’s most compren- 
hesive utility sponsored green pricing study. The objective was to 
meet the needs of regulators, shareholders, and customers alike; 
and to do so with common sense and prudence. Completed in De- 
cember of 1992, the study produced reliable pricing estimates and 
market penetration projections of voluntary customer funding to 
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accelerate development of renewable resources. Customers pro- 
posed to introduce small-scale renewable energy programs through 
voluntary contributions without any overall rate increase. Segmen- 
tation analysis of survey responses gave PSCo the ability to 
market renewable energy to those customers who most strongly 
support emerging technologies. 


26162 (ETDE-DE-191) 1994 DNK energy conference. En- 
ergy for Germany as an industrial site. DNK-Schriften, v. 
4/1995. Deutsches Nationales Komitee des Weltenergierates, 
Duesseldorf (Germany). 1995. 65p. (In German). Order Number 
DE95503964. Source: OSTI; NTIS (US Sales Only). 

The contributions to the conference deal with the energy supply 
in reunified Germany, describe a transnational ecological energy 
concept for the region of Bohemia and Lower Slask, and outline 
the tasks of the Umwelttechnische Geselischaft e.V. (Federal Re- 
public of Germany), the Wroclaw Council of the Federation of 
Scientific and Technical Societies (Republic of Poland), and the 
Czech Society for the Environment (Czech Republic). One lecture 
deals with environment protection in Lower Slask, while another 
points out chances and ways of achieving an integration of East 
and West. (UA) 


26163 (LBL-35336) A review of China’s energy policy. 
Yang, F. (Lawrence Berkeley Lab., CA (United States)); Duan, N.; 
Zhijie, H. Lawrence Berkeley Lab., CA (United States). Dec 1994. 
80p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE95016520. Source: 
OSTI; NTIS; GPO Dep. 

In 1992 China’s primary energy production reached 1075 million 
tons of coal equivalent by far the largest in the developing world. 
Because coal is the primary commercial fuel, rapid growth of car- 
bon dioxide emissions is certain. Thus the attitude of the Chinese 
government toward energy and environmental issues becomes in- 
creasingly important to those involved in the study and analysis of 
global climate change and energy issues. This report is intended to 
provide a basic understanding of the development of China’s en- 
ergy policymaking over the past four decades. The paper first 
reviews institutional development and policymaking and then de- 
scribes the transition to the market-oriented system. While energy 
has consistently received a great deal of attention from the central 
government, the institutional basis for setting and implementing 
policies has shifted often. Reforms during the past 15 years have 
been incremental, piecemeal, and occasionally contradictory, but 
overall have freed a large portion of the energy industry from the 
strictures of a planned economy and laid the basis for broad price 
liberalization. Responsibility for energy planning is now dispersed 
among a number of organizations, rendering coordination of energy 
development difficult. Economic reform has rendered obsolete most 
of the policy-implementation means of the planning era. Although 
the new tools of central control are not fully effective, the trend to- 
ward decentralized decisionmaking has been strengthened. The 
report ends with a summary of energy forecasts used by Chinese 
policymakers, highlighting current policy goals and the issues that 
will shape future policy. 


26164 (NEI-DK-2056) Economic evaluation of energy pro- 
jects. Hjorth-Andersen, C. (ed.). Energistyrelsen, Copenhagen 
(Denmark). [1995]. 136p. (In Danish). Order Number DE95796415. 
Source: OSTI; NTIS; INIS. 

The research committee ‘Energy and Society’ affiliated to the 
Danish Energy Agency organized in June 1994 a conference on 
the socio-economic evaluation methods within the area of energy. 
Economic aspects of the Danish energy policy were considered in 
8 invited papers. (EG) 11 refs. 


26165 (NEI-DK-2056, pp. 13-17) Specific needs for evalua- 
tion methods in energy policy and planning. Jensen, K.P. 
Energistyrelsen, Copenhagen (Denmark). [1995]. (In Danish). In 
Economie evaluation of energy projects. 136p. Order Number 
DE95796415. Source: OSTI; NTIS; INIS. 

Energy sector is relatively easy to evaluate economically. There 
have existed reliable statistics on energy systems and consumption 
and the planning has been based on them. However the environ- 
mental factors have been integrated into the Danish energy policy 





first in the nineties, and the new socio-economic evaluations have 
to take the pollution abatement measures into account. (EG) 


26166 (NEI-DK-2056, pp. 19-28) Environmental projects in 
macroperspective. Andersen, T.M. Energistyrelsen, Copenhagen 
(Denmark). [1995]. (in Danish). In Economic evaluation of energy 
projects. 136p. Order Number DE95796415. Source: OSTI; NTIS. 

The optimal economic policy should pay attention to the environ- 
ment as well as to employment. By using taxation as tool of the 
environmental policy it is possible to create investment proceeds to 
alleviate the negative consequences of unemployment. The 
macroeconomic calculations give a useful information on quantita- 
tive interaction of environmental policy and financial incentives. 
Further development of empirical models is expected. (EG) 12 refs. 


26167 (NEI-DK-2056, pp. 29-45) Prospects and limitations 
in application of general equilibrium models. Frandsen, S.E. 
Energistyrelsen, Copenhagen (Denmark). [1995]. (In Danish). In 
Economic evaluation of energy projects. 136p. Order Number 
DE95796415. Source: OSTI; NTIS. 

The computable General Equilibrium models emphasize the 
long-term economic interactions of variables like: national income, 
employment, real salaries, payment balance etc. Advantages and 
limitations of macroeconomic equilibrium models are discussed, the 
COz taxation as a tool in energy policy is described. (EG) 19 refs. 


26168 (NEI-DK-2056, pp. 47-64) Macroeffects in a 
traditional socio-economic project evaluation. Moeller, F. Ener- 
gistyrelsen, Copenhagen (Denmark). [1995]. (in Danish). In 
Economic evaluation of energy projects. 136p. Order Number 
DE95796415. Source: OSTI; NTIS; INIS. 

Macroeffects in socio-economic project include evaluation 
employment, investment size and balance of payments, fuel con- 
sumption, use of raw materials and environmental effects. Energy 
efficiency can be elucidated by analysis of input- and environmen- 
tal consequences. (EG) 


26169 (NEI-DK-—2056, pp. 81-97) Danish experience in valu- 
ation of the environmental in the transportation sector. 
Hvashoej Joergensen, C.; Munk Soerensen, M. Energistyrelsen, 
Copenhagen (Denmark). [1995]. (In Danish). In Economic evalua- 
tion of energy projects. 136p. Order Number DE95796415. 
Source: OSTI; NTIS; INIS. 

The valuation of external effects in the Danish transport sector is 
described in following chapters: definition of expense concepts in 
valuation; use of externality expenses; valuation of external cost in 
the transport sector; conclusion on valuation and use of externali- 
ties. (EG) 21 refs. 


26170 (NEI-DK-2056, pp. 99-199) Environmental externali- 
ties in energy production. Meyer, H.; Morthorst, P.E.; Schleisner, 
L.; Meyer, N.I.; Nielsen, P.S.; Nielsen, V. Energistyrelsen, Copen- 
hagen (Denmark). [1995]. (In Danish). In Economic evaluation of 
energy projects. 136p. Order Number DE95796415. Source: 
OSTI; NTIS; INIS. 

This article summarizes the project aiming towards a comparison 
of externalities from systems based on renewable energy to exter- 
nalities form corresponding systems based on fossil fuels. (EG) 


26171 (NEI-DK-2056, pp. 121-139) Socio-economic project 
evaluation in practice. Larsen, A. Energistyrelsen, Copenhagen 
(Denmark). [1995]. (In Danish). In Economic evaluation of energy 
projects. 136p. Order Number DE95796415. Source: OSTI; NTIS; 
INIS. 

The theoretical basis for a socio-economic project evaluation can 
be doubtful and specific analyses can involve quite essential uncer- 
tainty. Among serious theoretical problems of the energy sector 
there should be named the price distortions, due to various taxes. 
The choice of the presumed calculation interest can be difficult, due 
to the extremely long-range energy-political planning. (EG) 10 refs. 


26172 (ORNL-6873) The outlook for US oil dependence. 
Greene, D.L.; Jones, D.W.; Leiby, P.N. Oak Ridge National Lab., 
TN (United States). 11 May 1995. 81p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95016382. Source: OSTI; NTIS; GPO Dep. 
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Market share OPEC lost in defending higher prices from 1979- 
1985 is being steadily regained and is projected to exceed 50% by 
2000. World oil markets are likely to be as vulnerable to monopoly 
influence as they were 20 years ago, as OPEC regains lost market 
share. The U.S. economy appears to be as exposed as it was in 
the early 1970s to losses from monopoly oil pricing. A simulated 2- 
year supply reduction in 2005-6 boosts OPEC revenues by roughly 
half a trillion dollars and costs the U.S. economy an approximately 
equal amount. The Strategic Petroleum Reserve appears to be of 
little benefit against such a determined, multi-year supply curtail- 
ment either in reducing OPEC revenues or protecting the U.S. 
economy. Increasing the price elasticity of oil demand and supply 
in the U.S. and the rest of the world, however, would be an effec- 
tive strategy. 


26173 (ORNL/TM-12860) Environmental resources of se- 
lected areas of Hawaii: Socioeconomics. Saulsbury, J.W. (Oak 
Ridge National Lab., TN (United States)); Sorensen, B.M.; Reed, 
R.M.; Schexnayder, S.M. Oak Ridge National Lab., TN (United 
States). Mar 1995. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95015016. Source: OSTI; NTIS; GPO Dep. 

This report has been prepared to make available and archive the 
background information on socioeconomic resources collected dur- 
ing the preparation of the environmental impact statement (EIS) for 
Phases 3-4 of the Hawaii Geothermal Project (HGP) as defined by 
the state of Hawaii in its April 1989 proposal to Congress. The US- 
DOE published a notice withdrawing its Notice of Intent to prepare 
the HGP EIS. Since the state of Hawaii is no longer pursuing or 
planning to pursue the HGP, DOE considers the project to be 
terminated. This document provides background information on so- 
cioeconomic resources in Hawaii County, with particular emphasis 
on the Puna District. Information is being made available for use 
by others in conducting future socioeconomic impact assessments 
in this area. this report describes existing socioeconomic resources 
in the areas studied and does not represent an assessment of en- 
vironmental impacts. The socioeconomic resources described are 
primarily those that would be affected by employment and popula- 
tion growth associated with any future large-scale development. 
These resource categories are population, housing, land use, 
economic structure, infrastructure and public services, local govern- 
ment revenues and expenditures, and tourism and recreation. 


26174 (PNL—10610) Federal Emergency Management Infor- 
mation Systems (FEMIS), System Administration Guide FEMIS: 
Phase 1, Version 1.1u. Cerna, P.A. (and others); Conner, W.M.; 
Curtis, L.M. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1995. 119p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE95016633. 
Source: OSTI; NTIS; GPO Dep. 

The Federal Emergency Management Information System 
(FEMIS) is an emergency management planning and analysis tool 
that is being developed under the direction of the U.S. Army 
Chemical Biological Defense Command. The FEMIS System 
Administration Guide defines FEMIS hardware and software re- 
quirements and gives instructions for installing the FEMIS software 
package. 


26175 (SAND—94-0545) Developing New Mexico Health 
Care Policy: An application of the Vital Issues Process. Engi, 
D. (Sandia National Labs., Albuquerque, NM (United States)); Icer- 
man, L. Sandia National Labs., Albuquerque, NM (United States). 
Jun 1995. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95015098. Source: OSTI; NTIS; GPO Dep. 

The Vital issues Process, developed by the Sandia National Lab- 
oratories Strategic Technologies Department, was utilized by the 
Health Care Task Force Advisory Group to apply structure to their 
policy deliberations. By convening three expert panels, an overar- 
ching goal for the New Mexico health care system, seven desired 
outcomes, nine policy options, and 17 action items were developed 
for the New Mexico health care system. Three broadly stated eval- 
uation criteria were articulated and used to produce relative 
rankings of the desired outcomes and policy options for preventive 
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care and information systems. Reports summarizing the policy de- 
liberations were submitted for consideration by the Health Care 
Task Force, a Joint Interim Committee of the New Mexico Legisla- 
ture, charged with facilitating the development and implementation 
of a comprehensive health care delivery system for New Mexico. 
The Task Force reported its findings and recommendations to the 
Second Session of the 41st New Mexico State Legislature in Jan- 
uary 1994. 
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Refer also to citation(s) 25223, 25266, 25275, 25281, 25283, 
25290, 25291, 25292, 25293, 25342, 25464, 25483, 25486, 25487, 
25519, 25522, 25526, 25528, 25529, 25530, 25543, 25546, 25591, 
25592, 25640, 25798, 25800, 25818, 26145, 26152, 26154, 26162, 
26169, 26205, 26224, 26270, 26317, 26742, 26749, 27294, 27444, 
27453, 27457, 27466, 27491, 27512, 27634 


26176 (ANL/CMT-ACL/CP-86061) IPEP: The integrated per- 
formance evaluation program for the Department of Energy's 
Office of Environmental Management. Lindahl, P.C. (and others); 
Streets, W.E.; Bass, D.A. Argonne National Lab., IL (United 
States). 1995. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950868— 
6: Environmental remediation conference: committed to results, 
Denver, CO (United States), 13-18 Aug 1995). Order Number 
DE95015649. Source: OSTI; NTIS; INIS; GPO Dep. 

The quality of the analytical data being provided to DOE’s Office 
of Environmental Management (EM) for environmental restoration 
activities and the extent to which these data meet the data quality 
objectives are critical in the decision-making process. One of sev- 
eral quality metrics that can be used in evaluating a laboratory is 
its performance in performance evaluation (PE) programs. In sup- 
port of DOE’s environmental restoration and waste management 
efforts, EM has been charged with developing and implementing a 
program to assess the performance of participating laboratories. 
Argonne National Laboratory (ANL) and DOE's Environmental 
Measurements Laboratory (EML) and Radiological and Environ- 
mental Sciences Laboratory (RESL) have been collaborating on 
the development and implementation of a comprehensive Inte- 
grated Performance Evaluation Program (IPEP) for DOE-wide 
implementation. The IPEP will use results from existing inorganic, 
organic, and radiological PE programs when these are available 
and appropriate for the analytes and matrices being determined for 
DOE's EM activities. Existing programs include the U.S. Environ- 
mental Protection Agency’s (EPA's) Contract Laboratory Program 
(CLP), the Water Supply (WS) and Water Pollution (WP) PE 
studies for inorganic and organic analytes, and DOE's Quality As- 
sessment Program (QAP) for radiological analytes. In addition, 
DOE has begun the development of the Mixed Analyte Perfor- 
mance Evaluation Program (MAPEP) to address the needs of the 
DOE Complex. These PE programs provide a spectrum of matrices 
and analytes covering the various inorganic, organic, and low-level 
radiologic categories found in routine environmental and waste 
samples. These PE programs already provide some assessment of 
laboratory performance; IPEP will expand these assessments by 
evaluating historical performance, as well as results from multiple 
PE programs, thereby providing an enhanced usage of the PE pro- 
gram information. 


26177 


(ANLUCMT-ACL/CP-86080) IPEP: Laboratory perfor- 
mance evaluation reports for management of DOE EM 
programs. Hensley, J.E. (and others); Lindahl, P.C.; Streets, W.E. 
Argonne National Lab., IL (United States). 1995. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 


31109-ENG-38. (CONF-950868—-7: Environmental remediation 
conference: committed to results, Denver, CO (United States), 13- 
18 Aug 1995). Order Number DE95015650. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Environmental restoration program/project managers at DOE's 
Office of Environmental Management (EM) are making important 
decisions based on analytical data generated by contracted labora- 
tories. The Analytical Services Division, EM-263, is developing the 
Integrated Performance Evaluation Program (IPEP) to assess the 
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performance of those laboratories, based on results from Perfor- 
mance Evaluation (PE) programs. The IPEP reports will be used 
by the laboratories to foster self-assessment and improvement. In 
addition, IPEP will produce PE reports for three levels of EM man- 
agement (Operations/Project Offices, Area Program Offices, and 
Deputy Assistant Secretary Office). These reports will be used to 
assess whether contracted analytical laboratories have the capabil- 
ity to produce environmental data of the quality necessary for 
making environmental restoration and waste management deci- 
sions. 


26178 (ANL/EA/CP-84184) Trash, ash, and the Phoenix: 
Waste-to-energy facilities after the Supreme Court decision of 
May 2, 1994. Puder, M.G.; Elcock, D. Argonne National Lab., 
Washington, DC (United States). [1995]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950646-29: Air and Waste Management 
Association meeting, San Antonio, TX (United States), 18-23 Jun 
1995). Order Number DE95013706. Source: OSTI; NTIS; GPO 
Dep. 

On May 2, 1994, the Supreme Court ruled in City of Chicago v. 
Environmental Defense Fund (EDF) that ash generated by munici- 
pal waste-to-energy (WTE) facilities is not exempt from regulation 
as hazardous waste. The opinion required the Environmental Pro- 
tection Agency (EPA) to revise its prior position that ash derived 
from burning household wastes along or in combination with non- 
hazardous wastes from industrial and commercial sources was 
exempt from hazardous waste regulation. As a result of the deci- 
sion, persons who generate WTE combustion ash must determine 
whether the waste is hazardous under EPA's hazardous waste 
identification rules. Since EPA has not listed WTE combustion ash 
as hazardous waste, generators must test whether the ash exhibits 
any of the characteristics of hazardous waste. For ash that does ex- 
hibit such a characteristic, WTE facilities would have to either treat 
ash on-site to eliminate the characteristic or make arrangements 
for the proper disposal of their ash. However, the Supreme Court 
decision does not necessarily represent the last work on municipal 
solid waste (MSW) ash management. Either EPA or Congress may 
take up the issue and craft alternative approaches. Based on gen- 
eral WTE industry data and findings on WTE combustion ash, this 
paper presents and analyzes legislative and regulatory options and 
proposals that may result from the Supreme Court decision. 


26179 (CONF-9406226-, pp. 93) Baseline Environmental 
Report (BEMR) - A perspective. Lane, J.C. Jr. Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Goken, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing muttiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

With the advent of DOE Order 4700.1, Project Management Sys- 
tem and DOE Notice 4700.5, Project Control System Guidelines 
the DOE has established a criteria and means by which programs 
can be more objectively defined, implemented, and controlled. Of 
paramount importance to meeting these criteria is the establish- 
ment of a program baseline by which Technical Scope Cost, and 
Schedule can be defined and a means by which an objective as- 
sessment and evaluation of progress can be conducted. 


26180 (CONF-9406226-, pp. 94) Comprehensive Environ- 
mental Management Plan. Hjeresen, D.L. (Los Alamos National 
Lab., NM (United States)). Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Management Program at Los Alamos 
National Laboratory is in the process of initiating and then imple- 
menting a Comprehensive Environmental Management Plan 
(CEMP). There are several environmental impact and compliance 
drivers for this initiative. The Los Alamos CEMP is intended to be a 
flexible, long-range process that predicts, minimizes, treats, and 
disposes of any waste generated in execution of the Los Alamos 
mission - even if that mission changes. The CEMP is also intended 
to improve stakeholder and private sector involvement and access 





to environmental information. The total quality environmental man- 
agement (TQEM) process will benchmark Los Alamos to private 
sector and DOE operations, identify opportunities for improvement, 
prioritize among opportunities, implement projects, measure 
progress, and spur continuous improvement in Environmental Man- 
agement operations. 


26181 (CONF-9406226-, pp. 146) Integration within the 
Environmental Program Office at Los Alamos National Labora- 
tory. Hixson, L.L. (Los Alamos National Lab., NM (United States)). 
Pacific Northwest Lab., Richland, WA (United States). [1994]. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In response to the change in DOE-Defense Program needs, Los 
Alamos National Laboratory has reorganized to face new chal- 
lenges and missions. One element of the reorganization was the 
creation of a program office that coalesces all environmental 
management efforts at the Laboratory to more effectively use re- 
sources. The ten areas that compose this environmental 
management program office are: decontamination and decommis- 
sioning, red team reviews, environmental restoration, marketing 
and commercialization, pollution prevention, policy and regulatory 
concerns, technology development, waste management, program 
direction support, and one area under development is quantitative 
risk assessment. While all of these program elements support envi- 
ronmental management, they have distinctly different driving 
forces. To maximize the effectiveness of these program elements, 
integration must be at a higher management level than that which 
previously existed. 


26182 (CONF-9406226-, pp. 148-158) The Department of 
Energy Management System (DOEMS). Scott, D. (Savannah 
River Operations Office, Aiken, SC (United States)); Brannen, M. 
Pacific Northwest Lab., Richland, WA (United States). [1994]. From 
DOE integrated workshop from strategic planning to baseline and 
other objectives; Golden, CO (United States); 1-2 Jun 1994. In 
[Modular risk analysis for assessing multiple waste sites]: Proceed- 
ings. 495p. Order Number DE95005084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Having conceived a concept for integrated planning and budget- 
ing in early 1993, the Savannah River Operations Office (SR) 
developed a design which incorporates planning and budgeting fi- 
nancial information, with associated narrative, into a central data 
warehouse. The warehouse provides centralized data storage of 
financial information built upon standardized terminology and defini- 
tions, which can be easily accessed for timely completion of 
multiple plans and budgets with a high degree of accuracy and 
less reliance on redundant databases. 


26183 (CONF-9406226-, pp. 159) The US DOE Program- 
matic Environmental Impact Statement (PEIS) at Rocky Flats 
Plant. Ciaglo, T. (ICF Kaiser Engineers, Inc., Lakewood, CO 
(United States)); Oates, L.; Short, S. Pacific Northwest Lab., Rich- 
land, WA (United States). [1994]. From DOE integrated workshop 
from strategic planning to baseline and other objectives; Golden, 
CO (United States); 1-2 Jun 1994. In [Modular risk analysis for as- 
sessing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S. DOE Programmatic Environmental Impact Statement 
(PEIS) is intended to provide an evaluation of the potential and 
likely impacts of the alternative remediation strategies that could be 
implemented by DOE across the complex. This paper will discuss 
the goals and objectives of the DOE PEIS project using Rocky Flats 
as an example. This paper will discuss the source term data col- 
lected for Rocky Flats Plant. Each individual hazardous substance 
site (IHSS) was allocated to one or more of the following six source 
term categories: (1) contaminated soils; (2) solid waste; (3) liquid 
containment; (4) surface water; (5) ground water; (6) facilities. 


26184 


(CONF-9406226-, pp. 359) Integrating risk manage- 
ment into the baselining process. Jennett, N. (EG & G Rocky 
Flats, Inc., Golden, CO (United States)); Tonkinson, A. Pacific 
Northwest Lab., Richland, WA (United States). [1994]. From DOE 
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integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings. 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

These processes work together in building the project (comprised 
of the technical, schedule, and cost baselines) against which per- 
formance is measured and changes to the scope, schedule and 
cost of a project are managed and controlled. Risk analysis is of- 
ten performed as the final element of the scheduling or estimating 
processes, a precursor to establishing cost and schedule contin- 
gency. However, best business practices dictate that information 
that may be crucial to the success of a project be analyzed and 
incorporated into project planning as soon as it is available and us- 
able. The purpose or risk management is not to eliminate risk. 
Neither is it intended to suggest wholesale re-estimating and re- 
scheduling of a project. Rather, the intent is to make provisions to 
reduce and control the schedule and/or cost ramifications of risk by 
anticipating events and conditions that cannot be reliably planned 
for and which have the potential to negatively impact accomplish- 
ment of the technical objectives and requirements of the project. 


26185 (CONF-9406226-, pp. 367-371) Safety analysis re- 
ports - new strategies. Booth, JA. (EG & G Mound Applied 
Technologies, Miamisburg, OH (United States)). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing mukiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Within the past year there have been many external changes in 
the requirements of safety analysis reports. Now there is emphasis 
on “graded approaches” depending on the Hazard Classification of 
the project. The Energy Facility Contractors Group (EFCOG) has a 
Safety Analysis Working Group. The results of this group for the 
past year are discussed as well as the implications for EG&G. New 
strategies include ideas for incorporating the graded approach, 
auditable safety documents, additional guidance for Hazard Classi- 
fication per DOE-STD-1027-92. The emphasis in the paper is on 
those projects whose hazard classification is category three or 
less. 


26186 (CONF-9406226-, pp. 376-377) A standard methodol- 
ogy for cost-effectiveness analysis of new environmental 
technologies. Booth, S.R. (Los Alamos National Lab., NM (United 
States)); Trocki, L.K.; Bowling, L. Pacific Northwest Lab., Richland, 
WA (United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper outlines a methodology that is being applied to as- 
sess the cost-effectiveness of new environmental technologies 
under development by EM-50, DOE. Performance, total system ef- 
fects, and life-cycle costs are all considered in the methodology to 
compare new technologies with existing or base-line technologies. 
An example of performance characterization is given in the paper. 
Sources of data for cost estimates and technology characteriza- 
tions also appear in the paper. The Department of Energy (DOE) is 
facing a massive clean up effort of waste sites that contain haz- 
ardous, radioactive, or mixed materials. DOE has recognized that 
improvements in environmental restoration and waste management 
methods can potentially save the taxpayers billions of dollars as 
older, less-effective technologies are displaced. Consequently, 
DOE has targeted significant funding to search for new technolo- 
gies and to test and demonstrate them in rapid and cost-effective 
manner with the goal of applying them quickly to address environ- 
mental problems. 


26187 (CONF-9406226-, pp. 439) Estimating, budgets, and 
funds management as related to unused funds. Hutterman, L. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)). Pacific Northwest Lab., Richland, WA (United States). 
[1994]. From DOE integrated workshop from strategic planning to 
baseline and other objectives; Golden, CO (United States); 1-2 Jun 
1994. In [Modular risk analysis for assessing multiple waste sites]: 
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Proceedings. 495p. Order Number DE95005084. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Department of Energy Environmental Restoration Program 
each year has a large reserve of funds that is uncosted and unobli- 
gated (unused funds) each year. These are funds that congress 
has made available to the Departments Environmental Restoration 
Program and the Program has not used these funds to perform the 
scope assigned to the program. This paper raised the question: is 
this problem related to estimating, budgeting or funds manage- 
ment, and offers some tools to deal with this problem. 


26188 (CONF-9406226-, pp. 440) Explaining probalistic 
risk assessment in common language. Wong, J.W. (EG & G 
Rocky Flats, Inc., Golden, CO (United States)). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 
Probabilistic human health risk assessment is explained in ordi- 
nary language using a hypothetical example and the ingestion 
equation from EPA’s Risk Assessment Guidance for Superfund. A 
section on understanding probabilities and probability distributions 
used in a Monte Carlo simulation is included as well as an appen- 


dix showing the computer run and the technical assumptions 
behind it. 


26189 (CONF-9411245—-1) Managing cumulative impacts: A 
key to sustainability. Hunsaker, C.T. Oak Ridge National Lab., 
TN (United States). [1994]. 30p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 
Improving the interaction between sciences and policy in the Gulf 
of Main region; Kennebunkport, ME (United States); 1-4 Nov 1994. 
Order Number DE95014599. Source: OSTI; NTIS; GPO Dep. 

This paper addresses how science can be more effectively used 
in creating policy to manage cumulative effects on ecosystems. 
The paper focuses on the scientific techniques that we have to 
identify and to assess cumulative impacts on ecosystems. The 
term “sustainable development” was brought into common use by 
the World Commission on Environment and Development (The 
Brundtland Commission) in 1987. The Brundtland Commission re- 
port highlighted the need to simultaneously address developmental 
and environmental imperatives simultaneously by calling for devel- 
opment that “meets the needs of the present generation without 
compromising the needs of future generations.” We cannot claim to 
be working toward sustainable development until we can quantita- 
tively assess cumulative impacts on the environment: The two 
concepts are inextricibally linked in that the elusiveness of cumula- 
tive effects likely has the greatest potential of keeping us from 
achieving sustainability. In this paper, assessment and manage- 
ment frameworks relevant to cumulative impacts are discussed 
along with recent literature on how to improve such assessments. 
When possible, examples are given for marine ecosystems. 


26190 (CONF-9506115-5) Sustainable development as an 
organizing principle for US foreign policy: Opportunities and 
enduring constraints. Munro, J.F. Oak Ridge National Lab., TN 
(United States). [1995]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 20. 
National Association of Environmental Professionals annual confer- 
ence and exposition: environmental challenges - the next twenty 
years; Washington, DC (United States); 10-13 Jun 1995. Order 
Number DE95013980. Source: OSTI; NTIS; GPO Dep. 

The disintegration of the Soviet Union has dramatically changed 
the international topography. Bipolar international relations have 
given way to a multipolar world wherein the United States is the 
only true superpower as gauged by both economic and military 
might. The decline of the Soviet Union has removed an important 
Stabilizing force in international politics and a critical organizing 
principle for American Foreign Policy — namely, the containment of 
international communism. The Soviet Union's dismantiement has 
created opportunities for both cooperation and conflict. It means 
that increasingly cooperative relations between Russia and the 
United States have reduced the threat of nuclear war while intensi- 
fying regional political instability among present and former allies 
and former client states. Without the Soviet threat more resources 
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are available to restore the nation’s transportation, communica- 
tions, and industrial infrastructure, clean up the environment, and 
to develop technologies that promise to increase US eco- 
nomic competitiveness while minimizing environmental impacts. 
Internationally, there should be additional resources to promote in- 
ternational economic growth, to preserve natural environments, and 
to build democratic institutions in developing nations. 


26191 (DOE-95017411) National Environmenal Policy Act 
Contracting Reform Guidance: Phase 1. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Office of NEPA Policy and Assistance. Aug 1995. 
24p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95017411. Source: OSTI; NTIS; GPO Dep. 

The NEPA Contracting Quality Improvement Team identified sev- 
eral contracting improvements to reduce the cost and time for the 
NEPA process. The team’s February 1995 report recommended a 
series of steps to achieve the improvements, including issuance of 
contracting guidance. The guidance will be issued in three phases. 
This Phase | guidance implements the team’s short-term recom- 
mendations. It provides model statements of work and a sample 
schedule of contractor deliverables, establishes a pilot program for 
evaluating performance of NEPA support contractors, and de- 
scribes information resources available on the DOE NEPA Web. 


26192 (DOE/EA-1007) Environmental Assessment for the 
Warren Station externally fired combined cycle demonstration 
project. USDOE, Washington, DC (United States). Apr 1995. 
139p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95014525. Source: OSTI; NTIS; GPO Dep. 

The proposed Penelec project is one of 5 projects for potential 
funding under the fifth solicitation under the Clean Coal Technology 
program. In Penelec, two existing boilers would be replaced at 
Warren Station, PA; the new unit would produce 73 MW(e) in a 
combined cycle mode (using both gas-fired and steam turbines). 
The project would fill the need for a full utility-size demonstration of 
externally fire combined cycle (EFCC) technology as the next step 
toward commercialization. This environmental assessment was 
prepared for compliance with NEPA; its purpose is to provide suffi- 
cient basis for determining whether to prepare an environmental 
impact statement or to issue a finding of no significant impact. It is 
divided into the sections: purpose and need for proposed action; 
alternatives; brief description of affected environment; environmen- 
tal consequences, including discussion of commercial operation 
beyond the demonstration period. 


26193 (DOE/EIS—0240-IP) Implementation Plan: Disposi- 
tion of surplus highly enriched uranium environmental impact 
statement. USDOE Office of Fissile Materials Disposition, Wash- 
ington, DC (United States). Jun 1995. 91p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95015691. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) is the Federal agency respon- 
sible for management, storage, and disposition of weapons-usable 
fissile materials from United States nuclear weapons dismantle- 
ment and production processes. Highly enriched uranium (HEU) is 
a weapons-usable fissile material; that is, it can be used to make 
nuclear weapons. The Department proposes to blend down HEU 
declared surplus to national defense or program needs to low- 
enriched uranium (LEU, uranium containing less than 20 percent of 
the U-235 isotope) to eliminate the risk of diversion for nuclear pro- 
liferation purposes and, where practical, to recover the commercial 
value of the resulting LEU. The proposed action could have a sig- 
nificant impact on the environment. Accordingly, pursuant to the 
National Environmental Policy Act of 1969 (NEPA), the Council on 
Environmental Quality (CEQ) regulations (40 CFR 1500-1508), 
and the Department's NEPA Implementation Procedures (10 CFR 
1021), the Department is preparing an environmental impact state- 
ment (EIS) to evaluate alternatives for the disposition of surplus 
weapons-usable HEU. This Disposition of Surplus Highly Enriched 
Uranium Environmental Impact Statement (HEU EIS) Implementa- 
tion Plan (IP) has two primary purposes: to record the issues 
identified during the scoping process and indicate how they will be 
addressed in the HEU EIS; to provide guidance for the preparation 
of the HEU EIS. 





26194 (DOE/FE—0334) Report to Congress: Expressions of 
interest in commercial clean coal technology projects in for- 
eign countries. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Jun 1995. 474p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95015939. Source: OSTI; NTIS; GPO Dep. 

This report was prepared in response to the guidance provided 
by the Congress in the course of the Fiscal Year 1995 appropria- 
tions process for the Department of Energy's (DOE) Office of 
Fossil Energy (FE). As described in detail below, DOE was di- 
rected to make the international dissemination of Clean Coal 
Technologies (CCTs) an integral part of its policy to reduce green- 
house gas emissions in developing countries. Congress directed 
DOE to solicit “Statements of Interest” in commercial projects em- 
ploying CCTs in countries projected to have significant growth in 
greenhouse gas emissions. Additionally, DOE was asked to submit 
to the Congress a report that analyzes the information contained in 
the Statements of Interest, and that identifies the extent to which 
various types of Federal incentives would accelerate the commer- 
cial availability of these technologies in an international context. In 
response to DOE's solicitation of 18 November 1994, 77 State- 
ments of Interest were received from 33 companies, as well as five 
additional materials. The contents of these submittals, including the 
requested Federal incentives, the CCTs proposed, the possible 
host countries, and the environmental aspects of the Statements of 
Interest, are described and analyzed in the chapters that follow. 


26195 (DOE/ID—12082(94)) Idaho National Engineering Lab- 
oratory Site environmental report for Calendar Year 1994. 
Mitchell, R.G. (Environmental Science and Research Foundation, 
Idaho Falls, ID (United States)); Peterson, D.; Hoff, D.L. Environ- 
mental Science and Research Foundation, Idaho Falls, 1D (United 
States). Jul 1995. 147p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-941D13268. (ESRF—-009). Or- 
der Number DE95017797. Source: OSTI; NTIS; INIS; GPO Dep. 
This report presents a compilation of data collected in 1994 for 
routine environmental surveillance programs conducted on and 
around INEL. EG&G conducted the onsite surveillance program 
January— September; Lockheed Idaho conducted the program 
October-December. The offsite surveillance program was con- 
ducted by the Environmental Science and Research Foundation. 
Ground water monitoring (both on and off site) was performed by 
USGS. This report presents summaries of facility effluent monitor- 
ing data collected by INEL contractors. It includes collection of 
foodstuffs at the INEL boundary and distant offsite locations, and 
the collection of air and water samples at onsite locations and off- 
site boundary and distant locations. The report also compares and 
evaluates the sample results to federal regulations and standards. 


26196 (ETDE-DE-175) Climate protection and energy. 
Focus on environment. Weissenbach, K. (comp.). Umweltminis- 
terium des Landes Baden-Wuerttemberg, Stuttgart (Germany). Jan 
1995. 49p. (in German). Order Number DE95798841. Source: 
OSTI; NTIS (US Sales Only). 

This brochure was published by the Land of Baden- 
Wuerttemberg. It reviews Land activities in the following fields: 
Climate research; energy conservation; thermal insulation of old 
and new buildings; combined heat and power generation; renew- 
able energy sources. (HW) 


26197 (NEI-Fl-222-Vol.3, pp. 595-600) The role of the U.S. 
Department of Energy in indoor air quality and building venti- 
lation policy development. Traynor, G.W. (Lawrence Berkeley 
Lab., Berkeley, CA (United States). Indoor Environment Program); 
Talbott, J.M.; Moses, D.O. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701-Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Building ventilation consumes about 5.8 exajoules of energy 
each year in the U.S. The annual cost of this-energy, used for 
commercial building fans (1.6 exajoules/yr) and the heating and 
cooling of outside air (4.2 exajoules/yr), is about $US 33 billion per 
year. Energy conservation measures that reduce heating and 
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cooling season ventilation rates 15 to 35 % in commercial and resi- 
dential buildings can result in a national savings of about 0.6 to 15 
exajoules (doll US 3-8 billion) per year assuming no reduction of 
commercial building fan energy use. The most significant adverse 
environmental impact of reduced ventilation and infiltration is the 
potential degradation of the building's indoor air quality. Potential 
benefits to the U.S from the implementation of sound indoor air 
quality and building ventilation reduction policies include reduced 
building-sector energy consumption; reduced indoor, outdoor, and 
global pollution; reduced product costs; reduced worker absen- 
teeism; reduced health care costs; reduced litigation; increased 
worker well-being and absenteeism; reduced health care costs; re- 
duced litigation; increased productivity; and increased product 
quality and competitiveness. (author) 


26198 (PNL—8623) Energy Planning and Management Pro- 
gram: Environmental impact statement. Pacific Northwest Lab.., 
Richland, WA (United States). [1995]. 310p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95015685. Source: OSTI; NTIS; GPO Dep. 

This environmental impact statement contains an analysis of the 
anticipated environmental impact that would result from Western's 
proposed Energy Planning and Management Program. It contains 
a total of 13 alternatives, including a No-Action Alternative. All but 
the No-Action Alternative comprise different approaches to 
implementing the proposed Program. Except for the No-Action Al- 
ternative, relatively small distinctions were found in the impacts 
expected to result from the alternatives. However, there are impor- 
tant differences between the No-Action and other alternatives. The 
findings suggest that, in comparison with the No-Action Alternative, 
any of the Program Alternatives would result in fewer adverse envi- 
ronmental impacts over time. The analysis of economic impacts 
found that, in comparison to the No-Action Alternative, the Program 
Alternatives would be neutral or could improve regional economies. 
Western has established a Preferred Alternative that falls within the 
range of activities and impacts associated with the Program Alter- 
natives. The Preferred Alternative is treated as a combination of 
Alternatives 5 and 6 and is not addressed separately. 


26199 (RFP—4948) Case History of a Clean Water Act 
Compliance Agreement at the Rocky Flats Environmental 
Technology Site near Golden, Colorado. Thompson, J.S. EG 
and G Rocky Flats, Inc., Golden, CO (United States). Rocky Fiats 
Plant. [1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90RF62349. (CONF-950868—1: Envi- 
ronmental remediation conference: committed to results, Denver, 
CO (United States), 13-18 Aug 1995). Order Number DE95013357. 
Source: OSTI; NTIS; GPO Dep. 

A major Clean Water Act (CWA) Federal Facilities Compliance 
Agreement was signed on March 25, 1991 by the US Department 
of Energy, Rocky Flats Field Office (DOE, RFFO) and the Water 
Enforcement Division of the Environmental Protection Agency 
(EPA), Region Vill. The agreement revised the Rocky Flats Plant’s 
National Pollutant Discharge Elimination System (NPDES) permit 
and arose from pemittee-requested changes in effluent monitoring 
points and permit violations, most notably the February 22, 1989 
Chromic Acid Incident. The Rocky Flats Plant, now called the 
Rocky Flats Environmental Technology Site (Site) near Golden 
Colorado was operated at that time by Rockwell International Cor- 
poration, who later plead guilty to six misdemeanor and felony 
counts of the CWA (the aforementioned NPDES permit violations) 
and paid a $4 million fine on March 26, 1992. The Compliance 
Agreement, hereafter referred to as the NPDES FFCA, called for 
three separate remedial action plans and contained a schedule for 
their submittal to the EPA. The compliance plans focussed on: (1) 
Waste Water Treatment Plant (WWTP) performance upgrades, (2) 
source control and surface water protection, and (3) characteriza- 
tion of the impacts from past sludge disposal practices. Projects 
that implemented the compliance plans were initiated soon after 
submittal to the EPA and are forecast to complete in 1997 at a to- 
tal cost of over $35 million. This paper presents a case history of 
NPDES FFCA compliance projects and highlights the successes, 
failures, and lessons learned. 


26200 (SAND-95-1610) Building 869 hazards assessment 
document. Starr, M.D. Sandia National Labs., Albuquerque, NM 
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(United States). Jul 1995. 174p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016766. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE Order 5500.3A requires facility-specific hazards assess- 
ments be prepared, maintained, and used for emergency planning 
purposes. This hazards assessment document, describes the 
chemical and radiological hazards associated with Building 869. 
The entire inventory was screened according to the potential air- 
borne impact to onsite and offsite individuals. The air dispersion 
model, ALOHA, estimated pollutant concentrations downwind from 
the source of a release, taking into consideration the toxicological 
and physical characteristics of the release site, the atmospheric 
conditions, and the circumstances of the release. The greatest 
distances at which a postulated facility event will produce conse- 
quences exceeding the ERPG-2 and Early Severe Health Effects 
thresholds are 64 and 45 meters, respectively. The highest emer- 
gency classification is a Site Area Emergency. The Emergency 
Planning Zone is 75 meters. 


26201 (SAND—95-1636) Building 880 hazards assessment 
document. Barnett, B. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1995. 145p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016750. Source: OSTI; NTIS; GPO Dep. 

DOE Order 5500.3A requires facility-specific hazards assess- 
ments be prepared, maintained, and used for emergency planning 
purposes. This hazards assessment document describes the 
chemical and radiological hazards associated with Building 880. 
The entire inventory was screened according to the potential air- 
borne impact to onsite and offsite individuals. The air dispersion 
model, ALOHA, estimated pollutant concentrations downwind from 
the source of a release, taking into consideration the toxicological 
and physical characteristics of the release site, the atmospheric 
conditions, and the circumstances of the release. The greatest 
distance at which a postulated facility event will produce conse- 
quences exceeding the Early Severe Health Effects threshold is 14 
meters. The highest emergency classification is an Alert. The 
Emergency Planning Zone is a nominal one that conforms to DOE 
boundaries and physicaujurisdictional boundaries such as fence 
lines and streets. 


26202 (SAND-95-1654) Microelectronics Development Lab- 
oratory Building 858 hazards assessment document. Banda, 
Z.; Wood, C.L. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 478p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016748. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This hazards assessment docu- 
ment describes the chemical and radiological hazards associated 
with the Microelectronics Development Laboratory, Building 858. 
The entire inventory was screened according to the potential air- 
borne impact to onsite and offsite individuals. The air dispersion 
model, ALOHA, estimated pollutant concentrations downwind from 
the source of a release, taking into consideration the toxicological 
and physical characteristics of the release site, atmospheric condi- 
tions, and circumstances of the release. The greatest distances at 
which a postulated facility event will produce consequences ex- 
ceeding the ERPG-2 threshold is 2.2 kilometers. The highest 
emergency classification is a General Emergency. The Emergency 
Planning Zone is 1.6 kilometers. 


26203 (UCRL-JC—118922) Pollution prevention cost sav- 
ings potential. Celeste, J. Lawrence Livermore National Lab., CA 
(United States). Dec 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-941246-7: 2. annual EM cost management conference, 
San Francisco, CA (United States), 5-9 Dec 1994). Order Number 
DE95016165. Source: OSTI; NTIS; GPO Dep. 

The waste generated by DOE facilities is a serious problem that 
significantly impacts current operations, increases future waste 
management costs, and creates future environmental liabilities. 
Pollution Prevention (P2) emphasizes source reduction through im- 
proved manufacturing and process control technologies. This 
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concept must be incorporated into DOE's overall operating philoso- 
phy and should be an integral part of Total Quality Management 
(TQM) program. P2 reduces the amount of waste generated, the 
cost of environmental compliance and future liabilities, waste treat- 
ment, and transportation and disposal costs. To be effective, P2 
must contribute to the bottom fine in reducing the cost of work per- 
formed. P2 activities at LLNL include: researching and developing 
innovative manufacturing; evaluating new technologies, products, 
and chemistries; using alternative cleaning and sensor technolo- 
gies; performing Pollution Prevention Opportunity Assessments 
(PPOAs); and developing outreach programs with small business. 
Examples of industrial outreach are: innovative electroplating oper- 
ations, printed circuit board manufacturing, and painting operations. 
LLNL can provide the infrastructure and technical expertise to ad- 
dress a wide variety of industrial concerns. 


2904 Energy Resources 


Refer also to citation(s) 25281, 25285, 25520, 25521, 25524, 
25525, 25527, 25590, 25670, 25671, 25675, 26141, 26147, 26153, 
26163, 26196, 27515, 28559 


26204 (CONF-9406226-, pp. 225-231) The role of local gov- 
ernment in future site use planning. Laura, G.; Levy, C. Pacific 
Northwest Lab., Richland, WA (United States). [1994]. From DOE 
integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings. 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The process of planning for future site use by the Department of 
Energy must acknowledge the role that local governments play in 
land use planning. This role is based on statutory delegation of au- 
thority from the state as well as practical considerations that arise 
from other responsibilities of local government. Future site planning 
without adequate input from the local government may be frus- 
trated by the impact of local land use regulations at the site, and 
the impact of local land use planning for the areas surrounding De- 
partment of Energy facilities. Coordination with local governments 
can assure that local land use regulations will allow the planned fu- 
ture uses; it can assure that those uses will be compatible with 
planned uses in the surrounding area; it can assure that appropri- 
ate clean-up standards are set; and it can assure that there is 
adequate infrastructure to support the planned uses. 


26205 (CONF-9406226-, pp. 378) Economic conversion: 
The US experience. Williams, R.C. Pacific Northwest Lab., Rich- 
land, WA (United States). [1994]. From DOE integrated workshop 
from strategic planning to baseline and other objectives; Golden, 
CO (United States); 1-2 Jun 1994. In [Modular risk analysis for as- 
sessing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

At the end of the Second World War, our country experienced 
what economists have called “The Great Conversion” or “The Great 
Disarmament.” Following that period and until the beginning of the 
Viet-Nam War was a time marked by economic expansion and 
boom. Since those years, there have been several periods during 
which bases were closed and defense spending was slowed. For 
the communities going through these transitions, again there was 
economic expansion. A recent survey reports that, within the last 
25 years, over 100 communities redeveloped their economic base 
and experienced, not catastrophy as they expected, but a period of 
economic growth. Jobs were not lost but nearly doubled. Small 
businesses and educational institutions multiplied. Building starts 
accelerated. The survey attributed this economic growth to proper 
planning, increased awareness of the need for job training and ed- 
ucation, diversification of economic activity, and an ownership on 
the part of the citizens in their collective economic future. The les- 
son for us should be that realigning our community economic 
priorities away from such a strong emphasis on military spending 
and toward a diverse and productive civilian economy brings eco- 
nomic health. We are relearning this lesson in the redevelopment 
of Lowry Air Force Base and the transition of Rocky Flats Nuclear 
Plant from a weapons manufacturing mission to one of cleanup. 
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Refer also to citation(s) 25072, 25173, 26259, 26265, 26400, 
26451, 26457, 26462, 26497, 26498, 26519, 26572, 26580, 26867, 
27483, 28221, 28222, 28223, 28224, 28225, 28226, 28227, 28228, 
28229, 28230, 28231, 28232, 28233, 28234, 28468 


26206 (ANL/ES/VU-87006) Energy Systems Division 
Overview. Sather, N. Argonne National Lab., IL (United States). 
1995. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9506231-8- 
VUGRAPHS: 1995 Energy Systems Division meeting, Argonne, IL 
(United States), 6-7 Jun 1995). Order Number DE95015694. 
Source: OSTI; NTIS; GPO Dep. 

This report presents an overview of the research programs from 
the energy systems division in the form of viewgraphs. 


26207 (BNL-52455) 1994 Activity Report, National 
Synchrotron Light Source. Annual report, October 1, 1993- 
September 30, 1994. Rothman, E.Z. (ed.). Brookhaven National 
Lab., Upton, NY (United States). May 1995. 408p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE95016576. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is a summary of activities carried out at the National 
Synchrotron Light Source during 1994. It consists of sections which 
summarize the work carried out in differing scientific disciplines, 
meetings and workshops, operations experience of the facility, 
projects undertaken for upgrades, administrative reports, and col- 
lections of abstracts and publications generated from work done at 
the facility. 


26208 (DOE/ID/13164—1-Vol.4) National Metal Casting Re- 
search Institute final report. Volume 4, Plan for technology 
transter. Griffee, W.B. (University of Northern lowa, Cedar Falls, 
IA (United States). Dept. of Industrial Technology); Davis, S. Lock- 
heed Idaho Technologies Co., Idaho Falls, ID (United States); 
University of Northern lowa, Cedar Falls, IA (United States). Dept. 
of Industrial Technology. Apr 1994. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC07-921D13164. 
Order Number DE95016314. Source: OSTI; NTIS; GPO Dep. 

This project was developed because of growing concern over the 
decline of the US metal casting industry; it springs from the Public 
Law 101-425 “Department of Energy Metal Casting Competitive- 
ness Research Act of 1990.” The project sought the opinion of two 
groups in the metal casting industry: the operating users 
(foundries, other producers), and information purveyors. They were 
asked what was working, what was not, and what were some 
promising, innovative programs that are taking place or should be 
tried. Results and recommendations are given. 


26209 (LA-UR-95-1425) The Cold War is over. What now? 
Hecker, S.S. Los Alamos National Lab., NM (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-951155—1: Fall 
meeting of the Materials Research Society, Boston, MA (United 
States), 27 Nov - 1 dec 1995). Order Number DE95010880. 
Source: OSTI; NTIS; GPO Dep. 

As you might imagine, the end of the Cold War has elicited an 
intense reexamination of the roles and missions of institutions such 
as the Los Alamos National Laboratory. During the past few years, 
the entire defense establishment has undergone substantial con- 
solidation, with a concomitant decrease in support for research and 
development, including in areas such as materials. The defense 
industry is down-sizing at a rapid pace. Even universities have ex- 
perienced significant funding cutbacks from the defense community. 
| view this as a profound time in history, bringing changes encom- 
passing much more than just the defense world. In fact, support for 
science and technology is being reexamined across the board more 
completely than at any other time since the end of World War Il. 


26210 


(LA-UR-95-2638) Los Alamos National Laboratory 
Science Education Programs. Quarterly progress report, April 
1—June 30, 1995. Gill, D. Los Alamos National Lab., NM (United 
States). [1995]. 26p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016993. Source: OSTI; NTIS; GPO Dep. 

This report is quarterly progress report on the Los Alamos Na- 
tional Laboratory Science Education Programs. Included in the 
report are dicussions on teacher and faculty enhancement, curricu- 
lum improvement, student support, educational technology, and 
institutional improvement. 


26211 (PNL—10519-3) The AMTEX Partnership. Third quar- 
terly report, FY 1995. Lemon, D.K. (AMTEX Partnership (United 
States)); Quisenberry, R.K. Pacific Northwest Lab., Richland, WA 
(United States); AMTEX Partnership (United States). Jun 1995. 
58p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95017221. Source: 
OSTI; NTIS; GPO Dep. 

Key activities for the quarter were the initiation of tactical work 
on the OPCon Project, development of a draft of the AMTEX Poli- 
cies and Procedures document, and a meeting of the Industry 
Technical Advisory Committee. A significant milestone was reached 
when a memorandum of understanding was signed between the 
DOE and The Department of Commerce. The agreement signified 
the official participation of the National Institute of Standards and 
Technology on the Demand Activated Manufacturing Architecture 
(DAMA) project in AMTEX. Project accomplishments are given for: 
computer-aided manufacturing, cotton biotechnology, DAMA, elec- 
tronic embedded fingerprints, rapid cutting, sensors for agile 
manufacturing, and textile resource conservation. 


26212 (PNL-10604) Reaction Engineering International and 
Pacific Northwest Laboratory staff exchange: Addressing 
computational fluid dynamics needs of the chemical process 
industry. Fort, J.A. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95015472. Source: OSTI; NTIS; GPO Dep. 

Staff exchanges, such as the one described in this report, are 
intended to facilitate communications and collaboration among sci- 
entists and engineers at Department of Energy (DOE) laboratories, 
in US industry, and academia. Funding support for these ex- 
changes is provided by the DOE, Office of Energy Research, 
Laboratory Technology Transfer Program. Funding levels for each 
exchange typically range from $20,000 to $40,000. The exchanges 
offer the opportunity for the laboratories to transfer technology and 
expertise to industry, gain a perspective to industry’s problems, and 
develop the basis for further cooperative efforts through Coopera- 
tive Research and Development Agreements (CRADAS) or other 
mechanisms. Information in this report on the staff exchange of the 
Pacific Northwest Laboratory (PNL) staff with Reaction Engineering 
International (REI) includes the significant accomplishments, signifi- 
cant problems, industry benefits realized, recommended follow-on 
work and potential benefit of that work. The objectives of this 
project were as follows: Work with REI to develop an understand- 
ing of the computational fluid dynamics (CFD) needs of the 
chemical process industry; assess the combined capabilities of the 
PNL and REI software analysis tools to address these needs; and 
establish a strategy for a future programmatically funded, joint ef- 
fort to develop a new CFD tool for the chemical process industry. 


26213 (SAND-95-0788C) DOE’s Innovative Treatment 
Remediation Demonstration Program accelerating the imple- 
mentation of innovative technologies. Hightower, M. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950868-5: Environmental re- 
mediation conference: committed to results, Denver, CO (United 
States), 13-18 Aug 1995). Order Number DE95015853. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A program to help accelerate the adoption and implementation of 
new and innovative remediation technologies has been initiated by 
the Department of Energy’s (DOE) Environmental Restoration Pro- 
gram Office (EM40). Developed as a Public-Private Partnership 
program in cooperation with the US Environmental Protection 
Agency’s (EPA) Technology Innovation Office (TIO) and coordi- 
nated by Sandia National Laboratories, the Innovative Treatment 
Remediation Demonstration (ITRD) Program attempts to reduce 
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many of the classic barriers to the use of new technologies by in- 
volving government, industry, and regulatory agencies in the 
assessment, implementation, and validation of innovative technolo- 
gies. In this program, DOE facilities work cooperatively with EPA, 
industry, national laboratories, and state and federal regulatory 
agencies to establish remediation demonstrations using applicable 
innovative technologies at their sites. Selected innovative technolo- 
gies are used to remediate small, one to two acre, sites to 
generate the full-scale and real-world operating, treatment perfor- 
mance, and cost data needed to validate these technologies and 
gain acceptance by industry and regulatory agencies, thus acceler- 
ating their use nationwide. Each ITRD project developed at a DOE 
site is designed to address a typical soil or groundwater contami- 
nation issue facing both DOE and industry. This includes sites with 
volatile organic compound (VOC), semi-VOC, heavy metal, explo- 
sive residue, and complex or multiple constituent contamination. 
Projects are presently underway at three DOE facilities, while addi- 
tional projects are under consideration for initiation in FY96 at 
several additional DOE sites. A brief overview of the ITRD Pro- 
gram, program plans, and the status and progress of existing ITRD 
projects are reviewed in this paper. 


26214 (UCRL-52000-95-7) Science and Technology review: 
The search for mutagens from cooked foods. Lawrence Liver- 
more National Lab., CA (United States). Jul 1995. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE95015269. Source: OSTI; NTIS; 
GPO Dep. 

This past year and a half has been one of the most unsettled 
periods in the history of the Livermore Laboratory. Our laboratory, 
like all federal laboratories, has felt the winds of change from 
Washington. Various committees are questioning the way in which 
the federal government supports scientific research and the appro- 
priateness of certain to programs. Science and Technology Review 
is one of the principal mechanisms by which we inform and 
educate a broad readership about our research programs and ac- 
complishments. Much of the Laboratory's research is at the cutting 
edge of science and technology, making it particularly challenging 
to describe state-of-the-art accomplishments and their significance 
in widely understood terms. Our goal is that the articles presented 
here represent the full range of projects at Livermore and convey 
the challenge and excitement of working at the frontiers of science 
and technology. 


26215 (UCRL-ID-121816) Technical assessment of Engi- 
neering’s Manufacturing Technology Thrust Area at Lawrence 
Livermore National Laboratory. Blaedel, K.L. Lawrence Liver- 
more National Lab., CA (United States). 27 Jul 1995. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017219. Source: 
OSTI; NTIS; GPO Dep. 

This document investigates the connection between the Manu- 
facturing Technology Thrust Area and its market and concludes 
that the connection should include the programs internal to LLNL 
and customers outside of LLNL. The thrust area’s existing mission 
is reviewed and while it remains relevant to the future, it is too 
broad for the assigned resources. The scope of the thrust area's 
mission is therefore narrowed to more specifically address preci- 
sion in manufacturing. The course to pursue the new focus is 
plotted, and the projects for FY95 are briefly discussed. 


26216 (UCRL-JC—120356) The changing role of the Na- 
tional Laboratories in materials research. Wadsworth, J.; Fluss, 
M. Lawrence Livermore National Lab., CA (United States). 2 Jun 
1995. 49p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9506236-1: International 
workshop on intermetallic alloys, Beijing (China), 25-30 Jun 1995). 
Order Number DE95015897. Source: OSTI; NTIS; GPO Dep. 

The role of the National Laboratories is summarized from the era 
of post World War Il to the present time. The U.S. federal govern- 
ment policy for the National Laboratories and its influence on their 
materials science infrastructure is reviewed with respect to: deter- 
mining overall research strategies, various initiatives to interact with 
industry (especially in recent years), building facilities that serve 
the nation, and developing leading edge research in the materials 
sciences. Despite reductions in support for research in the U.S. in 
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recent years, and uncertainties regarding the specific policies for 
R&D in the U.S., there are strong roles for materials research at 
the National Laboratories. These roles will be centered on the abili- 
ties of the National Laboratories to field multidisciplinary teams, the 
use of unique cutting edge facilities, a focus on areas of strength 
within each of the labs, increased teaming and partnerships, and 
the selection of motivated research areas. It is hoped that such 
teaming opportunities will include new alliances with China, in a 
manner similar, perhaps, to those recently achieved between the 
U.S. and other countries. 


2906 Nuclear Energy 


Refer also to citation(s) 25242, 25270, 25890, 25891, 26141, 
26420, 26489 


26217 (DOE/OR/00033-T646) Labor market trends for nu- 
clear engineers through 2000. Seltzer, N.; Blair, L.M.; Baker, J.G. 
Oak Ridge Inst. for Science and Education, TN (United States). 
Jan 1995. 16p. Sponsored by USDOE, Washington, DC (United 
States);Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-760R00033. Order Number 
DE95015631. Source: OSTI; NTIS; INIS; GPO Dep. 

Throughout most of the 1980s, both private organizations and 
government agencies were concerned about the availability of an 
adequate supply of qualified nuclear engineers. This concern was 
primarily the result of a number of nuclear engineering academic 
programs being eliminated coupled with a continuous decline in 
graduate and undergraduate enrollments and degrees. By the early 
1990s, the number of degrees and available supply had declined 
to new lows, but cutbacks in funding for the nuclear weapons pro- 
gram and nuclear energy R&D, and in hiring by the electric utility 
industry, offset in large measure the declining supply. Recently, 
concerns about environment and waste management and about 
nuclear safety have again generated questions about the adequacy 
of supply of qualified personnel for nuclear energy activities. This 
report briefly examines the nuclear engineering labor market. 
Trends in employment, new graduates, job openings, and salaries 
are reviewed as a basis for understanding the current labor mar- 
ket. This review is then used as a basis for assessing future 
employment needs and new graduate supply to provide an outlook 
for future labor market conditions through 2000. 


26218 (IAEA-TECDOC-—807, pp. 229-234) US Nuclear Regu- 
lation with enhanced pubiic participation. Meck, R.A. (Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications); Cameron, F.; Cool, D.; Weber, M. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jul 1995. 
(CONF-9311144—: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

Judging from recent years, the public in the United States can 
be expected to respond to an actively participate in the regulatory 
proposals concerning radioactivity-especially those regulations that 
may affect the environment. The US Nuclear Regulatory Commis- 
sion (NRC) has responded to regulatory activism from a spectrum 
of interests, including citizens’ groups and environmentalists, as 
well as industry and professional societies by enhancing participa- 
tion from interested persons and organizations. Public, political, 
and legal opposition mounted against an NRC policy that stated 
that a radiation dose less than 100 uSv/a, and hence, correspond- 
ing levels of radioactivity were so low that they were "below 
regulatory concern’, (BRC). The NRC did not implement the policy 
and eventually withdrew it. However, this experience stimulated the 
NRC to actively seek a broad spectrum of viewpoints and com- 
ments for the early and continued development of a controversial 
regulation on decommissioning criteria for lands and structures. 
This solicitation has led to a process that has increased the ability 
for the public, interested organizations, and local and state govern- 
ments to provide early comment through public workshop meetings 
and easier access to information on the development of the regula- 
tion. As a result of these interactions, new concepts have been 





considered in the development of the regulation. Examples of con- 
cepts from the workshops are: the possibility of restricted release 
as well as unrestricted release; and the role of a site-specific advi- 
sory board in decommissioning. (author). 


2908 Heat Utilization 


Refer also to citation(s) 26379 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 26233 


26219 (DOE/EIA-0202(95)) Short-term energy outlook, 
Annual supplement 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Energy Markets 
and End Use. 25 Jul 1995. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95016077. Source: 
OSTI; NTIS; GPO Dep. 

This supplement is published once a year as a complement to 
the Short- Term Energy Outlook, Quarterly Projections. The pur- 
pose of the Supplement is to review the accuracy of the forecasts 
published in the Outlook, make comparisons with other indepen- 
dent energy forecasts, and examine current energy topics that 
affect the forecasts. Chap. 2 analyzes the response of the US 
petroleum industry to the recent four Federal environmental rules 
on motor gasoline. Chap. 3 compares the EIA base or mid case 
energy projections for 1995 and 1996 (as published in the first 
quarter 1995 Outlook) with recent projections made by four other 
major forecasting groups. Chap. 4 evaluates the overall accuracy. 
Chap. 5 presents the methology used in the Short- Term Integrated 
Forecasting Model for oxygenate supply/demand balances. Chap. 
6 reports theoretical and empirical results from a study of non- 
transportation energy demand by sector. The empirical analysis 
involves the short-run energy demand in the residential, commer- 
cial, industrial, and electrical utility sectors in US. 


26220 


(EPRI-TR-104558, pp. 335-338) Targeting commer- 
cial and industrial customers with GIS. Camp, W.A. (Tennessee 
Valley Authority, Chattanooga, TN (United States)). Electric Power 
Research Inst., Palo Alto, CA (United States); Synergic Resources 
Corp., Bala-Cynwyd, PA (United States). Nov 1994. In Proceed- 
ings: Sixth Biennial Marketing Research Symposium: Blue sky to 
bottom line. . -marketing research, customer value and utility perfor- 


mance. 481p. Source: EPRI Distribution Center, 207 Coggins 
Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

Unlike siting new retail stores, utility companies face unique 
barriers to expanding their markets. Other than by merger and ac- 
quisition, utility companies can only expand into new markets by 
adding new transmission and/or pipelines to existing facilities. This 
situation lends itself to the use of corridor target marketing along 
the leading edge of existing markets to determine the best poten- 
tial for expansion. This paper will detail how the Tennessee Valley 
Authority (TVA) utilized TARGETMASTER, a customized geo- 
graphic information system (GIS), to locate and assess the 
potential to directly serve electrical power to commercial and indus- 
trial customers along a corridor. 


26221 (EPRI-TR-104558, pp. 339-346) Marketing Data 
Warehouse. Underwood, C.V. (Tennessee Valley Authority, Chat- 
tanooga, TN (United States)). Electric Power Research inst., Palo 
Alto, CA (United States); Synergic Resources Corp., Bala-Cynwyd, 
PA (United States). Nov 1994. In Proceedings: Sixth Biennial Mar- 
keting Research Symposium: Blue sky to bottom line. - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

In January 1993 the New Products and Services (NP&S) depart- 
ment of Tennessee Valley Authority's (TVA) Marketing Organization 
embarked on a project to provide greater access and sharing of 
market data. This project is the Marketing Data Warehouse (MDW). 
The goal of the MDW is to provide for the integration and access 
of market relevant data collected by TVA internally or purchased 
from external sources. The MDW is a repository of secondary in- 
formation, allowing marketing analysts to answer market questions 
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in a matter of minutes rather hours or days. The application of the 
data warehouse approach allows marketing groups to take full ad- 
vantage of new market data sources, market analysis software and 
marketing techniques. Marketers can perform impact analysis of 
market relevant legislation, business trends and technology break- 
throughs much quicker with greater confinence in the results. 


26222 (NEI-SE-203) Energy in Sweden 1995. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). Jun 1995. 35p. Order Number DE95796336. 
Source: OSTI; NTIS; Also available from NUTEK, S-117 86 Stock- 
holm, Sweden. 

Statistical data on energy supply and consumption are pre- 
sented, together with information on the current energy situation, 
developments in energy use and supply, prices and environmental 
data. The international energy/environmental situation is also 
treated. 31 figs, 4 tabs 


26223 (NEI-SE-204) Energy in Sweden. Facts and Figures 
1995. Swedish National Board for Industrial and Technical Devel- 
opment (NUTEK), Stockholm (Sweden). Jun 1995. 19p. (in 
Swedish, English). Order Number DE95796335. Source: OSTI; 
NTIS; Also available from NUTEK, S-117 86 Stockholm, Sweden. 

This supplement contains the figures that the diagrams and 
charts in the main publication are based upon. The statistics for 
1994 that are included here are preliminary, i.e. minor inconsisten- 
cies may occur. All table headings and notes are given in both 
swedish and english. 33 tabs 
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Refer also to citation(s) 25270, 25303, 25640, 25892, 26149, 
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26224 (CONF-9406226-—, pp. 59-79) Development of a regu- 
latory baseline for Rocky Flats. Madore, C.M. (EG&G Rocky 
Flats, Inc., Golden, CO (United States)); David Garcia, J.D. Pacific 
Northwest Lab., Richland, WA (United States). [1994]. From DOE 
integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings. 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During FY93, RFP established a regulatory baseline, which pro- 
vided the framework for identifying issues and assessing the site’s 
compliance with applicable requirements. This paper discusses the 
development of the standalone document that resulted from this ef- 
fort, entitled “Regulatory Requirements & Program Drivers”. The 
term “regulatory requirement” refers to federal and state laws, reg- 
ulatory agreements, and consent orders that are legally binding 
(e.g., the Clean Air Act [CAA], the Interagency Agreement [IAG], 
and the Mixed Residue Settlement Agreement and Compliance Or- 
der on Consent). The term “program drivers” refers to requirements 
that RFP follows conformance with best management practices 
(e.g., Department of Energy [DOE] Orders and Defense Nuclear 
Safety Board recommendations). Together, the applicable regula- 
tory requirements and program drivers determine how operations 
are conducted at RFP. 


26225 (DOE/OR/21400-T477) Science, environment and 
technology summit: A long term national science strategy. 
Trivelpiece, A.W. Oak Ridge National Lab., TN (United States). 1 
Jun 1995. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95016357. Source: OSTI; NTIS; GPO Dep. 

This document contains the text of the testimony given by Alvin 
W. Trivelpiece, Director, Oak Ridge National Laboratory, before the 
Subcommittee on Basic Research, Committee on Science, US 
House of Representatives in Oak Ridge, TN on June 1, 1995. 
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26226 (DOE/EP/10050-T7) From upstream to downstream: 
Megatrends and latest developments in Latin America’s hydro- 
carbons sector. Wu, Kang; Pezeshki, S.; McMahon, J. East-West 
Center, Honolulu, HI (United States). Program on Resources: En- 
ergy and Minerals. Aug 1995. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-93EP10050. 
Order Number DE95017081. Source: OSTI; NTIS; GPO Dep. 

In recent years, Latin America’s hydrocarbons sector has been 
characterized by reorganization, revitalization, regional cooperation, 
environmental awakening, and steady expansion. The pattern of 
these changes, which appear to be the megatrends of the region's 
hydrocarbons sector development, will continue during the rest of 
the 1990s. To further study the current situation and future 
prospects of Latin America's hydrocarbons sector, we critically 
summarize in this short article the key issues in the region’s oil and 
gas development. These megatrends in Latin America’s hydrocar- 
bons sector development will impact not only the future energy 
demand and supply in the region, but also global oil flows in the 
North American market and across the Pacific Ocean. Each coun- 
try is individually discussed; pipelines to be constructed are 
discussed also. 


26227 (DOE/FE-0338) Natural gas strategic plan. USDOE, 
Washington, DC (United States). Jun 1995. 27p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95015176. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy's natural gas program is aimed at 
meeting simultaneously our national energy needs, reducing oil im- 
ports, protecting our environment, and improving our economy The 
Natural Gas Strategic Plan for 1995 represents a Department-wide 
effort to articulate the key issues related to the expanded develop- 
ment and utilization of natural gas, and defines the roles of the 
federal government and US industry in partnering to accomplish 
the strategic goals defined. The four overarching goals of the Natu- 
ral Gas Strategic Plan are to: foster the development of advanced 
natural gas technologies; encourage the adoption of advanced nat- 
ural gas technologies in new and existing markets; support the 
removal of policy impediments to natural gas use in new and exist- 
ing markets; and foster technologies and policies to maximize the 
environmental benefits of natural gas use. DOE's proposed fiscal 
year (FY) 1996 budget represents a commitment to natural gas re- 
search, development, and demonstration (RD&D) from reservoir to 
end use. DOE has redirected and increased funding for its natural 
gas exploration, production, delivery and storage, processing, and 
utilization RD&D programs, shifting funds from other energy pro- 
grams to programs that will enhance efficiency and advance the 
role of natural gas in our domestic energy resources portfolio. 


26228 (ETDE-DE-194) DVGW Deutscher Verein des Gas- 
und Wasserfaches e.V. Annual report 1994. Gille, M. (comp.). 
Deutscher Verein des Gas- und Wasserfaches e.V., Eschborn 
(Germany). [1995]. 151p. (In German). Order Number 
DE95504010. Source: OSTI; NTIS (US Sales Only). 

This publication reports on the tasks and organization of the 
German Gas and Water Supply Association. The annual statement 
of accounts lays open numerous financial data. The tasks of the 
association include the following: establishing rules and standards 
at the national and European level; testing and approval of prod- 
ucts, persons and firms; research and development at the 
Karlsruhe research agency of DVGW; training and education of 
technical personnel and executives; technical information and con- 
sulting; national and international cooperation. (orig.) 


2960 Electric Power 
Refer also to citation(s) 26114, 26141, 26163, 26198, 26441 


26229 


(DOE/EIA-0226(95/07)) Electric power monthly, July 
1995 - with data for April 1995. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Coal, 
Nuclear, Electric and Alternate Fuels. Jul 1995. 199p. Sponsored 


by USDOE, Washington, DC (United States). Order Number 
DE95016078. Source: OSTI; NTIS; GPO Dep. 
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This publication provides statistical data on net generation, fuel 
consumption, fossil fuel stocks, electricity sales, revenue, and aver- 
age revenue per kilowatthour of electricity sold. Data on fossil fuel 
stocks and costs are also included. 


26230 (DOE/EIA-0589(93)) U.S. electric utility demand-side 
management 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. Jul 1995. 106p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95016079. Source: 
OSTI; NTIS; GPO Dep. 

This report presents comprehensive information on electric 
power industry demand-side management activities in the United 
States at the national, regional, and utility levels. Data is included 
for energy savings, peakload reductions, and costs. 


26231 (DOE/GO-10095-152) Tomorrow’s energy today for 
cities and counties - keep it cool with thermal energy storage. 
Aerojet-General Corp., El Monte, CA (United States). Jul 1995. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE94006859. Source: 
OSTI; NTIS; GPO Dep. 

Cool thermal energy storage (TES) is described as a means for 
electric utilities to provide electricity from off-peak times, particularly 
in the summer when air-conditioning accounts for 50% or more of 
electricity consumption. Cool TES uses off-peak power to provide 
cooling capacity by extracting heat from a storage medium such as 
ice or other phase change material. A refrigeration system may 
may be utilized at night to provide a reservoir of cold material. Dur- 
ing the day, the reservoir is tapped to provide cooling capacity. 
The advantages of TES are discussed. 


26232 (EPRI-TR-104558, pp. 319-323) Business strategy 
segments: Commercial customers and energy efficiency. 
Potts, B. (Ontario Hydro, Toronto (Canada)); Williams, M.V. Electric 
Power Research Inst., Palo Alto, CA (United States); Synergic Re- 
sources Corp., Bala-Cynwyd, PA (United States). Nov 1994. In 
Proceedings: Sixth Biennial Marketing Research Symposium: Blue 
sky to bottom line. .-marketing research, customer value and utility 
performance. 481p. Source: EPRI Distribution Center, 207 Cog- 
gins Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 
For energy efficiency programs to effectively reach commercial 
customers, the programs must fit into the customers’ business 
approach. Ontario Hydro investigated program participants in com- 
mercial conservation programs and found that their basic business 
strategies differ from non-participant customers. Ontario Hydro con- 
ducted a survey of over 4000 commercial customers. Approximately 
three fourths of these customers constituted a random stratified 
sample of the entire commercial customer base. The remaining ap- 
proximate 1000 customers were sampled from records of program 
participants in Hydro’s commercial energy efficiency programs. Five 
segments were developed with customers differing on dimensions 
of: utility support, energy management, cash position, preference 
for lease/borrow, environmental concern, need for backup genera- 
tion, equipment maintenance, out-sourcing, employee orientation, 
cost control, and decision making. Typically program participants 
are higher on business strategies that include energy management 
and environmental concern. They typically are more predisposed to 
lease equipment and to borrow for financing than non-participant 
firms. They also tend to be proactive in human resources issues 
and are far more likely to form consensus for decision making. 


26233 (EPRI-TR-104558, pp. 389-396) Applying needs- 
based segmentation to industrial customers. Leon, G.H. 
(National Analysts, Inc., Philadelphia, PA (United States)); Bortner, 
B. Electric Power Research Inst., Palo Alto, CA (United States); 
Synergic Resources Corp., Bala-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Blue sky to bottom line.--marketing research, customer 
value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

This paper discusses the means by which commercial needs- 
based segmentation in general, and the EPRI CLASSIFY system 
in particular, can be extended to an analysis of industrial utility cus- 
tomers. Based on actual utility research experience, the paper 





explains how the EPRI CLASSIFY model provides a conceptual 
starting point for developing both qualitative and quantitative meth- 
ods of gathering customer-needs data and using it to build an 
industrial segmentation framework. Examples from two actual stud- 
ies show that while an in-depth qualitative approach is particularly 
efficacious for understanding the specific needs of very large in- 
dustrial firms, the CLASSIFY survey-based method certainly proves 
adequate for segmenting a utility's industrial customer base as a 
whole. These findings should be particularly valuable to utility 
market research and marketing staff involved in supporting the de- 
velopment of business plans for industrial customers. 


26234 (EPRI-TR-104558, pp. 399-408) Competitive intelli- 
gence: Getting to know your competitors like you have never 
known them before. Niewald, J.W. (Barakat & Chamberlin, Irving, 
TX (United States)). Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line. - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

Competitive intelligence (Cl) may be a new concept in the elec- 
tric utility industry, but as utility competition unfolds, gathering Cl 
will be as common as filing reports with regulatory commissions. Cl 
helps strategic market planners assess their competitor's strengths, 
weaknesses, and future actions. This paper shows how to build a 
Cl system and highlights a system created by Barakat & Chamber- 
lin for an electric utility client. To assess a regional competitor, 
information must be collected about the subject utility using public 
sources, industry experts, customers, and investment profession- 
als. The next step is to organize relevant qualitative and 
quantitative information by major topic. The final step is to analyze 
the information to find patterns or tendencies about the strategic di- 
rection of competitors. The Cl system created worked well and was 
made available company-wide so the utility’s employees could as- 
sess the competition and make better business decisions. 


26235 (EPRI-TR-104558, pp. 409-422) The changing role of 
market research as utilities shift focus from rate cases to mar- 
ket places. Meagher, P. (Electric Power Research Institute, Palo 
Alto, CA (United States)). Electric Power Research Inst., Palo Alto, 
CA (United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line. - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

Among investor-owned utilities, financial success has been 
largely based on success in regulatory proceedings. in the future, 
however, utility survival will depend much more on success in 
meeting customer needs in marketplaces. Competition, in its vari- 
ous forms, will likely intensify to the point where utilities will need to 
make sweeping changes in order to retain their most important cus- 
tomers and to profit from new product and service offerings. As had 
been discussed in a number of EPRI workshops and studies, utili- 
ties with an in-depth understanding of their customers - their needs, 
values, behavior, etc. - will have a much greater chance of thriving 
in this new environment. Since market research is an important 
window through which utilities view their customers, the role of the 
market researcher will likely become increasingly prominent in this 
more competitive world. The unbundling and rebundling of services 
and the development of non-traditional services will clearly compli- 
cate the market research efforts of the electric power industry. 


26236 (EPRI-TR-104558, pp. 423-431) Marketing research 
for energy service design. Hughes, N.L. (Niagara Mohawk Power 
Corp., West Syracuse, NY (United States)); Wood, L.L.; Cates, 
S.C.; Bala, M.V.; Gambin, S.P. Electric Power Research Inst., Palo 
Alto, CA (United States); Synergic Resources Corp., Bala-Cynwyd, 
PA (United States). Nov 1994. In Proceedings: Sixth Biennial Mar- 
keting Research Symposium: Blue sky to bottom line- - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 
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As the utility industry becomes more competitive, utilities are 
seeking ways to identify and develop new energy-related services 
that meet the changing needs of their customers. This paper ex- 
plores the application of conjoint analysis for designing an optional 
electric utility-sponsored program - the Subscription Option Pro- 
gram - aimed at large commercial and industrial customers. 
Conjoint analysis is a technique for eliciting customers’ preferences 
for a set of product profiles where a product - in this case the Sub- 
scription Option Program - is defined as a collection of features or 
attributes. This approach allowed us to measure the relative impor- 
tance to customers of each of the program's features and then to 
predict the effect of changing program features on program partici- 
pation. As one method of validating our model, we compared the 
actual program participation to the predicted participation generated 
by our model and found that our model yielded satisfactory results. 


26237 (EPRI-TR-104558, pp. 483-488) Three strikes and 
you're out! An exploration of the 22 immutable laws of 
marketing and their implications for retail competition. Hen- 
neberger, T. (Electric Power Research Institute, Palo Alto, CA 
(United States)). Electric Power Research inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. in Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line---marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

The article highlights a speech on how utilities can avoid costly 
marketing mistakes by following the ‘22 Immutable Laws of Market- 
ing’ postulated by Al Ries and Jack Trout. U.S. utilities currently 
offer a variety of products and services that all look alike. Utilities 
must distinguish themselves with consumers as retail competition 
enters the electric power industry. The laws apply to markets with 
leadership, category, and resources categories; they also apply to 
customers with mind, perception, and focus categories. These laws 
do not always follow traditional marketing principles, but represent 
a common sense approach to successfully introduce new products 
and services in highly competitive markets. 


26238 (LBL—35372) A new approach to estimate commer- 
cial sector end-use load shapes and energy use intensities. 
Akbari, H.; Eto, J.; Konopacki, S.; Afzal, A.; Heinemeier, K.; 
Rainer, L. Lawrence Berkeley Lab., CA (United States). Aug 1994. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO03-76SF00098. (CONF-9408169—-14: American Coun- 
cil for Energy-Efficient Economy (ACEEE) summer conference, 
Asilomar, CA (United States), 28 Aug - 3 sep 1994). Order Number 
DE95016435. Source: OSTI; NTIS; GPO Dep. 

We discuss the application of an end-use load shape estimation 
technique to develop annual energy use intensities (EUls) and 
hourly end-use load shapes (LSs) for commercial buildings in the 
Pacific Gas and Electric Company (PG&E) service territory. Results 
will update inputs for the commercial sector energy and peak de- 
mand forecasting models used by PG&E and the California Energy 
Commission (CEC). EUls were estimated for 11 building types, up 
to 10 end uses, 3 fuel types, 2 building vintages, and up to 5 cli- 
mate regions. The integrated methodology consists of two major 
parts. The first part is the reconciliation of initial end-use load- 
shape estimates with measured whole-building load data to 
produce intermediate EUls and load shapes, using LBL’s End-use 
Disaggregation Algorithm, EDA. EDA is a deterministic hourly algo- 
rithm that relies on the observed characteristics of the measured 
hourly whole-building electricity use and disaggregates it into major 
end-use components. The end-use EUls developed through the 
EDA procedure represent a snap-shot of electricity use by building 
type and end-use for two regions of the PG&E service territory, for 
the year that disaggregation is performed. In the second part of the 
methodology, we adjust the EUls for direct application to forecast- 
ing models based on factors such as climatic impacts on 
space-conditioning EUls, fuel saturation effects, building and equip- 
ment vintage, and price impacts. Core data for the project are 
detailed on-site surveys for about 800 buildings, mail surveys 
(~6000), load research data for over 1000 accounts, and hourly 
weather data for five climate regions. 
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26239 (LBL-36523) Bounded decision making and analyti- 
cal biases in demand side management. Janda, K.B. Lawrence 
Berkeley Lab., CA (United States). Aug 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9408169-11: American Council for 
Energy-Efficient Economy (ACEEE) summer conference, Asilomar, 
CA (United States), 28 Aug - 3 sep 1994). Order Number 
DE95016444. Source: OSTI; NTIS; GPO Dep. 

Demand side management (DSM) programs across the United 
States commonly approach barriers to energy efficiency through 
technicaVeconomic means and evaluate their impact through tech- 
nicaVeconomic analysis. To the extent that non-technical barriers 
exist and influence decision making, they complicate the expected 
capture of savings. Two utility DSM projects — Pacific Gas and 
Electric’s Advanced Customer Technology Test for Maximum En- 
ergy Efficiency (ACT®) and Bonneville Power Administration's 
Energy Edge — serve as case studies to illustrate how non- 
technical barriers to specific energy-efficiency measures (EEMs) 
can limit technical conservation potential. An analysis of rejected 
EEMs suggest that lessons about non-technical barriers to specific 
energy-efficiency measures (EEMs) can limit technical conservation 
potential. An analysis of rejected EEMs suggests that lessons 
about non-technical barriers may be lost or obscured because of 
the predominant focus on technical/economic criteria over social, 
institutional, or cultural constraints. These findings support the 
need for different evaluation methodologies and further social sci- 
ence research devoted to understanding the non-technical barriers 
confronted by DSM project participants. 


26240 (LBL-36524) Lighting/HVAC interactions and their 
effects on annual and peak HVAC requirements in commercial 
buildings. Sezgen, A.O.; Huang, Y.J. Lawrence Berkeley Lab., CA 
(United States). Aug 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9408169-12: American Council for Energy-Efficient Econ- 
omy (ACEEE) summer conference, Asilomar, CA (United States), 
28 Aug - 3 sep 1994). Order Number DE95016445. Source: OSTI; 
NTIS; GPO Dep. 

Lighting measures is one effective strategy for reducing energy 
use in commercial buildings. Reductions in lighting energy have 
secondary effects on cooling/heating energy consumption and peak 
HVAC requirements; in general, they increase the heating and 
decrease cooling requirements of a building. Net change in a build- 
ing’s annual and peak energy requirements, however, is difficult to 
quantify and depends on building characteristics, operating condi- 
tions, climate. This paper characterizes impacts of lighting/HVAC 
interactions on annual and peak heating/cooling requirements of 
prototypical US commercial buildings through computer simulations 
using DOE-2.1E building energy analysis program. Ten building 
types of two vintages and nine climates are chosen to represent 
the US commercial building stock. For each combination, a proto- 
typical building is simulated with two lighting power densities, and 
resultant changes in heating and cooling loads are recorded. Sim- 
ple concepts of Lighting Coincidence Factors are used to describe 
the observed interactions between lighting and HVAC require- 
ments. (Coincidence Factor (CF) is ratio of changes in HVAC loads 
to those in lighting loads, where load is either annual or peak 
load). The paper presents tables of lighting CF for major building 
types and climates. These parameters can be used for regional or 
national cost/benefit analyses of lighting- related policies and utility 
DSM programs. Using Annual CFs and typical efficiencies for heat- 
ing and cooling systems, net changes in space conditioning energy 
use from a lighting measure can be calculated. Similarly, Demand 
CFs can be used to estimate the changes in HVAC sizing, which 
can then be converted to changes in capital outlay using standard- 
design curves; or they can be used to estimate coincident peak 
reductions for the analysis of the utility's avoided costs. Results 
from use of these tables are meaningful only when they involve a 
significantly large number of buildings. 


26241 (ORNL/CON-418) Electric retail market options: The 
customer perspective. Hadley, S.W.; Hillsman, E.L. Oak Ridge 
National Lab., TN (United States). Jul 1995. 50p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95015997. Source: OSTI; NTIS; 
GPO Dep. 

This report describes various options that are now available for 
retail electric customers, or that may become available during the 
next few years as the electric utility industry restructures. These 
options include different ways of meeting demand for energy ser- 
vices, different providers of service or points of contact with 
providers, and different pricing structures for purchased services. 
Purpose of this document is to examine these options from the 
customer's perspective: how might being a retail electric customer 
in 5-10 years differ from now? Seizing opportunities to reduce cost 
of electric service is likely to entail working with different service 
providers; thus, transaction costs are involved. Some of the options 
considered are speculative. Some transitional options include relo- 
cation, customer-built/operated transmission lines, municipalization, 
self-generation, and long-term contracts with suppliers. All these 
may change or diminish in a restructured industry. Brokers seem 
likely to become more common unless restructuring takes the form 
of mandatory pooicos (wholesale). Some options appear robust, ie, 
they are likely to become more common regardless of how restruc- 
turing is accomplished: increased competition among energy 


carriers (gas vs electric), real-time pricing, etc. This report identi- 
fied some of the qualitative differences among the various options. 
For customers using large amounts of electricity, different alterna- 
tives are likely to affect greatly service price, transaction costs, 
tailoring service to customer preferences, and risks for customer. 
For retail customers using small amounts of electricity, there may 
be little difference among the options except service price. 


26242 (ORNL/CON-419) Justification for electric-utility 
energy-efficiency programs. Hirst, E. (Oak Ridge National Lab., 
TN (United States)); Eto, J. Oak Ridge National Lab., TN (United 
States). Aug 1995. 59p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95017193. Source: OSTI; NTIS; GPO Dep. 

This report examines the various reasons why electric utilities 
run programs to help customers cut their electric bills. These 
demand- side management (DSM) programs improve overall effi- 
ciency of electricity use and affect the timing of that use. Utilities 
seriously began to run DSM programs about 15 years ago, just af- 
ter the second Arab oil embargo. Are the reasons that motivated 
the programs then still valid today? Are the other reasons why utili- 
ties should make such investments in the late 1990s? 


26243 (PNL-SA-26351) Technical feasibility assessment 
and development of a proof-of-concept electric utility rate 
schedule evaluation tool (RateSET). DiMassa, F.V.; Brown, 
W.W. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. vps Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-950693—1: 10. cogenera- 
tion and independent power congress and electric utility congress, 
Philadelphia, PA (United States), 21-22 Jun 1995). Order Number 
DE95016815. Source: OSTI; NTIS; GPO Dep. 

Federal military installations often receive electric utility service 
under “special” rate schedules designed for large goverment and 
institutional facilities. These schedules are intended to be finan- 
cially beneficial to the government when compared with rates 
offered to large non-federal customers. Past experience, however, 
indicates that this may not always be the case. Determining the 
applicability and cost-effectiveness of alternative rate schedules is 
a complicated process requiring the analysis of utility bills and 
computer simulation of diurnal load data and utility rate structures. 
A layer of complexity is added if the federal installation receives 
service from more than one electric utility and is considering con- 
solidated billing. In 1993, under a project with the Air Force, Pacific 
Northwest Laboratory (PNL) examined the possibility of developing 
a methodology to facilitate the evaluation of alternative rate sched- 
ules. To meet the objectives of this project, PNL performed two 
tasks as follows: Task 1, PNL developed a proof-of-concept proto- 
type computer program (RateSET) that compares the costs under 
a government rate schedule to those back-calculated under an al- 
ternative rate schedule. The program was used to recreate the 
Structure of both rate schedules and then to process 24 monthly 
billing statements and the associated 30-minute demand data for 





the two year period. For the initial test case, actual data were used 
from a large US Army Forces Command installation located in 
Georgia. Task 2, PNL then reviewed the tariff packages for each of 
the major electric utilities providing service to Shaw Air Force Base 
in Sumter, South Carolina. The primary objective of this alternative 
rate schedule screening and evaluation process was to character- 
ize the process itself, identify problem areas, and develop a 
workable approach to use in future similar evaluations. 
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26244 (PNL—10537) SAVEnergy Action Plan: National 
Oceanic and Atmospheric Administration, National Marine 
Fisheries Service, Northwest Fisheries Science Center, Seattle, 
Washington. Parker, S.A.; Wahistrom, R.R.; Richman, E.E.; San- 
dusky, W.F. Ill; Dittmer, A.L. Pacific Northwest Lab., Richland, WA 
(United States). May 1995. 86p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95015376. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) conducted a SAVEnergy 
Audit of the National Oceanic and Atmospheric Administration's 
(NOAA) National Marine Fisheries Service, Northwest Fisheries 
Science Center in Seattle, Washington. The objectives of this study 
were to evaluate the performance of all energy-consuming equip- 
ment in the facility, to estimate energy consumption and demand 
by end-use and to recommend energy conservation measures 
(ECMs) and water conservation measures (WCMs) to reduce costs 
. This section describes the facility and the systems encountered 
during the visit by the audit team. It also presents a summary of 
energy conservation measures. Section 2 shows energy consump- 
tion and costs for electricity, natural gas and water. A breakdown 
of energy consumed by end-use is also presented. Recommended 
energy conservation measures are presented in Section 3. Section 
4 contains a discussion of operations and maintenance issues and 
other energy measures that can be implemented on a replace-on- 
failure basis rather than replacing immediately. Appendix A 
contains a three-year history of consumption, demand and cost for 
electric, natural gas and water utilities. Appendix B contains infor- 
mation on local weather data correlated to utility billing periods. A 
brief summary on Federal life-cycle costing is located in Appendix 
C along with the life-cycle cost analyses summaries for the energy 
and water conservation measures detailed in this report. Informa- 
tion on the rebate program sponsored by Seattle City Light, the 
electric utility, is located in Appendix D. Sample information for 
water-efficient equipment is located in Appendix E. Appendix F 
contains submittal forms to the Federal Energy Efficiency Fund for 
the energy conservation measures recommended in Section 3 of 
this report. A glossary of terms and abbreviations used in this re- 
port is located in Appendix G. 
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26245 (DOE/EIA-MO69(95)) Model documentation renew- 
able fuels module of the National Energy Modeling System. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Integrated Analysis and Forecasting. Jun 
1995. 240p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95016575. Source: OSTI; NTIS; GPO 
Dep. 

This report documents the objectives, analytical approach, and 
design of the National Energy Modeling System (NEMS) Renew- 
able Fuels Module (RFM) as it relates to the production of the 1995 
Annual Energy Outlook (AEO95) forecasts. The report catalogues 
and describes modeling assumptions, computational methodolo- 
gies, data inputs, and parameter estimation techniques. A number 
of offline analyses used in lieu of RFM modeling components are 
also described. The RFM consists of six analytical submodules that 
represent each of the major renewable energy resources—wood, 
municipal solid waste (MSW), solar energy, wind energy, geother- 
mal energy, and alcohol fuels. The RFM also reads in hydroelectric 
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facility capacities and capacity factors from a data file for use by 
the NEMS Electricity Market Module (EMM). The purpose of the 
RFM is to define the technological, cost and resource size charac- 
teristics of renewable energy technologies. These characteristics 
are used to compute a levelized cost to be competed against other 
similarly derived costs from other energy sources and technologies. 
The competition of these energy sources over the NEMS time hori- 
zon determines the market penetration of these renewable energy 
technologies. The characteristics include available energy capacity, 
capital costs, fixed operating costs, variable operating costs, capac- 
ity factor, heat rate, construction lead time, and fuel product price. 


26246 (RISO-R-784(DA)) Renewable energy for large-scale 
power and heat production in the future Danish energy system. 
Main report. Nielsen, L.H. (ed.). Risoe National Lab., Roskilde 
(Denmark). Systems Analysis; ELKRAFT A.m.b.A., Ballerup (Den- 
mark). Dec 1994. 116p. (In Danish). Contract ENS-1753/92-0003. 
Order Number DE95796410. Source: OSTI; NTIS; Also available 
from Risoe Library, P.O. Box 49, DK-4000 Roskilde, Denmark. 

EFP-92. 

The main objective of the project is to analyze the technical, 
economic and environmental consequences of large-scale introduc- 
tion of renewable technologies in the Danish energy system. Three 
strategies for large-scale application of renewable energy are 
analyzed: S1 and S2 covering approximately 75% of electricity de- 
mand in year 2030, S1 mainly relying on wind energy and S2 on 
the use of biomass. Finally, the S3 strategy electricity demand in 
year 2030, S1 mainly relying on wind energy and S2 on the use of 
biomass. Finally, the S3 strategy covers 100% of the electricity de- 
mand using wind power, biomass and solar. The report describes 
the development of a base scenario, The Green society for year 
2005 and 2030 where renewable energy technologies are utilized 
to a wide extent mainly for environmental and in particular CO2- 
reduction reasons. For comparison to this scenario, two alternative 
scenarios are developed for year 2005: The Society in Crisis, de- 
scribing a chaotic and discouraged society, and The Unlimited 
Society, with a high degree of international liberalization and pros- 
perity. The energy system, developed according to The Green 
Society, is tested for robustness in relation to the two alternative 
scenarios, using criteria for environmental impact, self-sufficiency 


and economy. This is the main report of the project. (au) 18 tabs., 
50 ills. 
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26247 (DOE/PC/60575—-T1-Vol.1) MHD advanced power 
train. Phase 1, Final report: Volume 1, Executive summary. 
Jones, A.R. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Advanced Energy Systems Div. Aug 1985. 54p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-83PC60575. Order Number DE95015503. Source: OSTI; 
NTIS; GPO Dep. 

The Phase | objective of defining a plan for the development 
program that will provide qualification of the engineering data base 
for MHD power trains for MHD/steam plants with 200 MW(e) 
capacity, has been achieved. A program has been defined for en- 
gineering development of components, scale-up of power train 
components to reach 200 MW(e), integration of components into 
proof-of-concept power train systems at two logical ratings, and in- 
tegration of power train system into the total plant at the larger 
rating. There is no requirement for scientific breakthrough. The 
plan will produce technical success in the shortest schedule and at 
lowest cost; it identifies the required management and engineering 
tools and expertise. 


26248 (DOE/PC/60575—T1-Vol.2) MHD advanced power 
train. Phase 1, Final report: Volume 2, Development program 
plan. Jones, A.R. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Advanced Energy Systems Div. Aug 1985. 74p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-83PC60575. Order Number DE95015504. Source: 
OSTI; NTIS; GPO Dep. 
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Two scale-up steps are required before the 200 MW(e) power 
plant could be designed and constructed. The development pro- 
gram plan is designed to meet these 3 needed program elements: 
(a) design and demonstration test of a 50 MW(t) power train that 
verifies channel life; (b) design, development, and demonstration of 
an advanced power train in a 250 MWi(t) plant facility; and (c) de- 
velopment of technology for advanced MHD generators that are 
economic of magnet warm bore, reliable for at least 4000 hours 
operation, and are amenable to automated production to meet the 
low cost goal. An implicit program element, Base Technology, pro- 
vides support to these 3 elements. The overall program will require 
11 years and is estimated to cost $278 million in 1984 dollars. 


26249 (DOE/PC/60575—T1-Vol.3) MHD advanced power 
train. Phase 1, Final report: Volume 3, Power train system de- 
scription and specification for 200MWe Plant. Jones, A.R. 
Westinghouse Electric Corp., Pittsburgh, PA (United States). Ad- 
vanced Energy Systems Div. Aug 1985. 80p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
83PC60575. Order Number DE95015505. Source: OSTI; NTIS; 
GPO Dep. 

This System Design Description and Specification provides the 
basis for the design of the magnetohydrodynamic (MHD) Power 
Train (PT) for a nominal 200 MWe early commercial tiHD/Steam 
Power Plant. This document has been developed under Task 2, 
Conceptual Design, of Contract DE-AC22-83PC60575 and is to be 
used by the project as the controlling and coordinating documenta- 
tion during future design efforts. Modification and revision of this 
specification will occur as the design matures, and _tile- 
Westinghouse MHD Project Manager will be the focal point for 
maintaining this document and issuing periodic revisions. This doc- 
ument is intended to delineate the power train and-power train 
components requirements and assumptions that properly reflect the 
MHD/Steam Power Plant in the PT design. The parameters dis- 
cussed in this document have been established through system 
calculations as well as through constraints set by technology and 
by limitations on materials, cost, physical processes associated 
with MHD, and the expected operating data for the plant. The 
specifications listed in this document have precedence over all ref- 
erenced documents. Where this specification appears to conflict 
with the requirements of a reference document, such conflicts 
should be brought to the attention of the Westinghouse MHD 
Project Manager for resolution. 


26250 (LA-UR-95-2437) How do plasma flow switches 
scale with current? Issues in the 6 MA to 30 MA regime. Bow- 
ers, R.L.; Greene, A.E.; Nakafuji, G.; Peterson, D.L.; Roderick, 
N.F. Los Alamos National Lab., NM (United States). [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-9: 10. Institute of Elec- 
trical and Electronics Engineers (IEEE) pulsed power conference, 
Albuquerque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016885. Source: OSTI; NTIS; GPO Dep. 

Point mass calculations are used to model switched implosions 
on several pulsed power machines. The model includes a lumped 
circuit representation of the pulsed power source. A simple switch- 
ing model is used to describe a standard plasma flow switch. 
Implosion kinetic energies are obtained at a convergence ratio of 
20 to 1. Heuristic arguments are used to estimate the plasma tem- 
perature at pinch, the total x-ray output and the radiation pulse 
width. Switched models are presented for Pegasus Il, Shiva Star, 
Procyon and Atlas. 


26251 


(SAND-95-1815C) Explosively-driven magnetohy- 
drodynamic (MHD) generator studies. Agee, F.J. (Phillips Lab., 
Kirtland AFB, NM (United States)); Lehr, F.M.; Vigil, M.; Kaye, R.; 
Gaudet, J.; Shiffler, D. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950750-32: 10. Institute of Electrical and Electronics Engineers 


(IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016738. Source: 
OSTI; NTIS; GPO Dep. 

Plasma jet generators have been designed and tested which 
used an explosive driver and shocktube with a rectangular cross 
section that optimize the flow velocity and electrical conductivity. 
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The latest in a series of designs has been tested using a reactive 
load to diagnose the electrical properties of the MHD generator/ 
electromagnet combination. The results of these tests indicate that 
the plasma je/MHD generator design does generate a flow velocity 
greater than 25 km/s and produces several gigawatts of pulsed 
power in a very small package size. A larger, new generator de- 
sign is also presented. 
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26252 (SAND-95-0636C) Rapid prototyping of a micro 
pump with laser micromaching. Wong, C.C.; Chu, D.; Liu, S.L.; 
Tuck, M.R.; Mahmud, Z.; Amatucci, V. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 10p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9510205—4: Micromachining and micro- 
fabrication process technology conference, Austin, TX (United 
States), 23-24 Oct 1995). Order Number DE95016744. Source: 
OSTI; NTIS; GPO Dep. 

A micro electrohydrodynamic (EHD) injection pump has been de- 
veloped using laser micromaching technology. Two designs have 
been fabricated, tested, and evaluated. The first design has two sil- 
icon pieces with KOH-etched wells which are stacked on the top of 
each other. The wells am etched on one side of the wafer and gold 
is deposited on the other side to serve as the pump electrodes. A 
ND:YAG laser is used to drill an array holes in the well region of 
both silicon die. This creates a grid distribution with a rectangular 
pattern. Next the well regions of the die are aligned, and the parts 
are bonded together using a Staystik thermoplastic. The pump unit 
is then mounted into a ceramic package over the hole drilled to 
permit fluid flow. Aluminum ribbon wire bonds are used to connect 
the pump electrodes to the package leads. Isolation of metalliza- 
tion and wires is achieved by filling the package well and coating 
the wires with polyimide.When a voltage is applied at the elec- 
trodes, ions are injected into the working fluid, such as an organic 
solvent, thus inducing flow. The second design has the die ori- 
ented “back-to-back” and bonded together with stayform. A 
“back-to-back” design will decrease the grid distance so that a 
smaller voltage is required for pumping. Preliminary results have 
demonstrated that this micro pump can achieved a pressure head 
of about 287 Pa with an applied voltage of 120 volts. 
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26253 (UCRL-ID—119652) Synthesis and evaluation of sin- 
gle layer, bilayer, and multilayer thermoelectric thin films. 
Farmer, J.C. (Lawrence Livermore National Lab., CA (United 
States)); Barbee, T.W. Jr.; Chapline, G.C. Jr.; Olsen, M.L.; Fore- 
man, R.J.; Summers, L.J.; Dresselhaus, M.S.; Hicks, L.D. 
Lawrence Livermore National Lab., CA (United States). 20 Jan 
1995. 43p. Sponsored by USDOE, Washington, DC (United 
States);Lawrence Livermore National Lab., CA (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95017026. 
Source: OSTI; NTIS; GPO Dep. 

The relative efficiency of a thermoelectric material is measured in 
terms of a dimensionless figure of merit, ZT. Though all known 
thermoelectric materials are believed to have ZT <1, recent theoret- 
ical results predict that thermoelectric devices fabricated as 
two-dimensional quantum wells (2D QWs) or one-dimensional (ID) 
quantum wires could have ZT>3. Multilayers with the dimensions 
of 2D QWs have been synthesized by alternately sputtering ther- 
moelectric and barrier materials onto a moving single-crystal 
sapphire substrate from dual magnetrons. These materials have 
been used to test the thermoelectric quantum well concept and 
gain insight into relevant transport mechanisms. If successful, re- 
search could lead to thermoelectric devices that have efficiencies 
close to that of an ideal Carnot engine. Ultimately, such devices 
could be used to replace conventional heat engines and mechani- 
cal refrigeration systems. 
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26254 (ANL/CMT/CP-—84932) Fuels processing for trans- 
portation fuel cell systems. Kumar, R.; Ahmed, S. Argonne 
National Lab., IL (United States). [1995]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950719-1: Meeting on new materials for fuel 
cell systems, Montreal (Canada), 16-21 Jul 1995). Order Number 
DE95014151. Source: OSTI; NTIS; GPO Dep. 

Fuel cells primarily use hydrogen as the fuel. This hydrogen 
must be produced from other fuels such as natural gas or 
methanol. The fuel processor requirements are affected by the fuel 
to be converted, the type of fuel cell to be supplied, and the fuel 
cell application. The conventional fuel processing technology has 
been reexamined to determine how it must be adapted for use in 
demanding applications such as transportation. The two major fuel 
conversion processes are steam reforming and partial oxidation 
reforming. The former is established practice for stationary applica- 
tions; the latter offers certain advantages for mobile systems and is 
presently in various stages of development. This paper discusses 
these fuel processing technologies and the more recent develop- 
ments for fuel cell systems used in transportation. The need for 
new materials in fuels processing, particulariy in the area of re- 
forming catalysis and hydrogen purification, is discussed. 


26255 (ANL/CMT/CP-85673) High power density moiten 
carbonate fuel cells. Bloom, |.; Johnson, S.A.; Geyer, H.K.; 
Roche, M.F.; Krumpelt, M.; Myles, K.M. Argonne National Lab., IL 
(United States). [1995]. 15p. Sponsored by USDOE, Washington, 
DC (United States);Electric Power Research inst., Palo Alto, CA 
(United States) DOE Contract W-31-109-ENG-38. (CONF- 
9504191-2: ‘95 EPRI/GRI fuel cell workshop on fuel cell 


techhnology research and development, Irvine, CA (United States), 
4-5 Apr 1995). Order Number DE95013667. Source: OSTI; NTIS; 
GPO Dep. 

Our results to date indicate that the specific power of the MCFC 
can be increased from 1200 W/m? to above 2000W/m*? through the 


use of advanced components such as the double doped LiFeO2 
cathode and pressurized operation. Its volumetric power density 
can also be increased by an additional 60% by multiple manifold- 
ing. Therefore, MCFCs with two to three times the power density of 
the current generation of MCFCs are possible. 


26256 (ANUCMT/CP-85697) Expansion on reduction of 
calcium doped lanthanum chromite. Carter, J.D. (Riso National 
Lab., Roskilde (Denmark). Materials Dept.); Hendriksen, P.V.; Mo- 
gensen, M. Argonne National Lab., IL (United States). [1995]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9504191-1: ‘95 EPRI/GRI fuel 
cell workshop on fuel cell techhnology research and development, 
Irvine, CA (United States), 4-5 Apr 1995). Order Number 
DE95013677. Source: OSTI; NTIS; GPO Dep. 

Doped lanthanum chromites have been considered as intercon- 
nect materials for the solid oxide fuel cell (SOFC) because of their 
favorable chemical and electrical properties under both oxidizing 
and reducing environments. Several investigators have studied the 
materials properties of the doped lanthanum chromites to optimize 
their overall performance as an interconnect material. These 
properties include electrical conductivity, thermal expansion, sinter- 
ability, and chemical compatibility with other cell components. 
These properties are optimized by the amount of dopants substi- 
tuted into chromite which are usually Ca or Sr. Figure 1 shows the 
range of values for these properties. Another important characteris- 
tic becoming more of a concern as investigators are building SOFC 
stacks is that doped lanthanum chromite expands when reduced in 
a low oxygen partial pressure (pO2) (<10-'* atm). Plates used to 
separate oxidizing and fuel gases can deform because of the pO2 
gradient across the interconnect material. This presentation is a 
summary of work which will be presented at the Fourth Interna- 
tional Symposium on Solid Oxide Fuel Cells. In this article, the 
possibie causes of expansion on reduction of the interconnect will 
be discussed by using a two-dimensional crystal model. The biaxial 
strain of the stack is calculated under the assumption that the cell 
components are forced to remain planar. From this, the maximum 
stress buildup in the interconnect and electrolyte is estimated. In 
addition, the effects of thermal expansion mismatch and expansion 
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on reduction of the interconnect are compared, and the optimum in- 
terconnect composition from a mechanical standpoint is reported. 


26257 (DOE/CE/50389-4) Direct-hydrogen-fueled proton- 
exchange-membrane (PEM) fuel cell system for transportation 
applications. Quarterly technical progress report No. 4, April 1, 
1995—June 30, 1995. Oei, D. Ford Motor Co., Dearborn, Ml 
(United States). 3 Aug 1995. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-94CE50389. 
Order Number DE95017354. Source: OSTI; NTIS; GPO Dep. 

This is the fourth Technical Progress Report for DOE Contract 
No. DE-AC02-94CE50389 awarded to Ford Motor Company on 
July 1, 1994. The overall objective of this contract is to advance 
the Proton-Exchange-Membrane (PEM) fuel cell technology for au- 
tomotive applications. Specifically, the objectives resulting from this 
contract are to: (1) Develop and demonstrate on a laboratory 
propulsion system within 2-1/2 years a fully functional PEM Fuel 
Cell Power System (including fuel cell peripherals, peak power 
augmentation and controls). This propulsion system will achieve, or 
will be shown to have the growth potential to achieve, the weights, 
volumes, and production costs which are competitive with those 
same attributes of equivalently performing internal combustion en- 
gine propulsion systems; (2) Select and demonstrate a baseline 
onboard hydrogen storage method with acceptable weight, volume, 
cost, and safety features and analyze future alternatives; and (3) 
Analyze the hydrogen infrastructure components to ensure that hy- 
drogen can be safely supplied to vehicles at geographically 
widespread convenient sites and at prices which are less than cur- 
rent gasoline prices per vehicle-mile; (4) Identify any future R&D 
needs for a fully integrated vehicle and for achieving the system 
cost and performance goals. 


26258 (DOE/MC/28055—95/C0496) Tubular solid oxide fuel 
cell developments. Bratton, R.J.; Singh, P. Westinghouse Electric 
Corp., Pittsburgh, PA (United States). Science and Technology 
Center. [1995]. 24p. Sponsored by USDOE, Washington, DC 
(United States);Gas Research Inst., Chicago, IL (United States). 
DOE Contract FC21-91MC28055. (CONF-9505249-9: 97. Ameri- 
can Ceramic Society (ACS) annual meeting and exposition, 
Cincinnati, OH (United States), 2 May 1995). Order Number 
DE95016772. Source: OSTI; NTIS; GPO Dep. 

An overview of the tubular solid oxide fuel cell (SOFC) develop- 
ment at Westinghouse is presented in this paper. The basic 
operating principles of SOFCs, evolution in tubular cell design and 
performance improvement, selection criteria for cell component 
materials, and cell processing techniques are discussed. The com- 
mercial goal is to develop a cell that can operate for 5 to 10 years. 
Results of cell test operated for more than 50,000 hours are pre- 
sented. Since 1986, significant progress has been made in the 
evolution of cells with higher power, lower cost and improved ther- 
mal cyclic capability. Also in this period, successively larger 
mutti-kilowatt electrical generators systems have been built and 
successfully operated for more than 7000 hours. 


26259 (DOE/METC/C—95/7187) Overview of commercializa- 
tion of stationary fuel cell power plants in the United States. 
Hooie, D.T.; Williams, M.C. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-950729-11: 30. 
Intersociety energy conversion conference, Orlando, FL (United 
States), 30 Jul - 5 aug 1995). Order Number DE95014483. Source: 
OSTI; NTIS; GPO Dep. 

In this paper, DOE's efforts to assist private sector organizations 
to develop and commercialize stationary fuel cell power plants in 
the United States are discussed. The paper also provides a snap- 
shot of the status of stationary power fuel cell development 
occurring in the US, addressing all fuel cell types. This paper dis- 
cusses general characteristics, system configurations, and status of 
test units and demonstration projects. The US DOE, Morgantown 
Energy Technology Center is the lead center for implementing 
DOE’s program for fuel cells for stationary power. 


26260 (DOE/PC/93219-T7) Novel carbon-ion fuel cells. 
Second quarter 1995 technical progress report, April 1995—- 
June 1995. LaViers, H. Duke Univ., Durham, NC (United States). 
30 Jun 1995. 8p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG22-93PC93219. 
DE95017229. Source: OSTI; NTIS; GPO Dep. 
Research continued on carbon-ion fuel cells. This period, the 
project is proceeding with the construction of an apparatus to cre- 
ate a solid electrolyte in the form of castings, or highly pressed and 
sintered pellets of CeC. and LaC». and to test the castings or pel- 
lets for the ionic conduction of carbon-ions across the electrolyte. 


Order Number 


26261 (LA-UR-95-2483) Characterization of PEM fuel cell 
membrane-electrode-assemblies by electrochemical methods 
and microanalysis. Borup, R.L.; Vanderborgh, N.E. Los Alamos 
National Lab., NM (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9510207—1: 1. international symposium on proton 
conducting membrane fuel cells, Chicago, IL (United States), 8-13 
Oct 1995). Order Number DE95016896. Source: OSTI; NTIS; GPO 
Dep. 

Characterization of Membrane Electrode Assemblies (MEAs) is 
used to help optimize construction of the MEA. Characterization 
techniques include electron microscopies (SEM and TEM), and 
electrochemical evaluation of the catalyst. Electrochemical hydro- 
gen adsorption/desorption (HAD) and CO oxidation are used to 
evaluate the active Pt surface area of fuel cell membrane electrode 
assemblies. Electrochemical surface area measurements have ob- 
served large active Pt surface areas, on the order of 50 m*/g for 
20% weight Pt supported on graphite. Comparison of the hydrogen 
adsorption/desorption with CO oxidation indicates that on the sup- 
ported catalysts, the saturation coverage of CO/Pt is about 0.90, 
the same as observed in H2SO,. The catalyst surface area mea- 
surements are nearly a factor of 2 lower than the Pt surface area 
calculated from the 30 A average particle size observed by TEM. 
The electrochemical measurements combined with microanalysis of 
membrane electrode assemblies, allow a greater understanding 
and optimization of process variables. 


26262 (LA-UR-95-2768) Alternative flow-field and backing 
concepts for polymer electrolyte fuel cells. Wilson, M.S.; 
Springer, T.E.; Davey, J.R.; Gottesfeld, S. Los Alamos National 
Lab., NM (United States). [1995]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9510207—4: 1. international symposium on proton conduct- 
ing membrane fuel cells, Chicago, IL (United States), 8-13 Oct 
1995). Order Number DE95016939. Source: OSTI; NTIS; GPO 
Dep. 

New concepts for potentially low cost flow-field and electrode 


backing components for polymer electrolyte fuel cells are investi- 
gated. 


26263 (LA-UR-95-2769) On direct and indirect methanol 
fuel cells for transportation applications. Ren, Xiaoming; Wil- 
son, M.S.; Gottesfeld, S. Los Alamos National Lab., NM (United 
States). [1995]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9510207— 
3: 1. international symposium on proton conducting membrane fuel 
cells, Chicago, IL (United States), 8-13 Oct 1995). Order Number 
DE95016940. Source: OSTI; NTIS; GPO Dep. 

Power densities in electrolyte Direct Methanol Fuel Cells have 
been achieved which are only three times lower than those 
achieved with similar reformate/air fuel cells. Remaining issues are: 
improved anode catalyst activity, demonstrated long-term stable 
performance, and high fuel efficiencies. 


26264 


(LA-UR-95-2771) PEM fuel cellstack development 
based on membrane-electrode assemblies of ultra-low plat- 
inum loadings. Zawodzinski, C.; Wilson, M.S.; Gottesfeld, S. Los 
Alamos National Lab., NM (United States). [1995]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9510207-2: 1. international symposium on 


proten conducting membrane fuel cells, Chicago, IL (United 
States), 8-13 Oct 1995). Order Number DE95016942. Source: 
OSTI; NTIS; GPO Dep. 

Attempt is made to scale-up single cell technology, based on 
ultra-low platinum loadings, to develop a polymer electrolyte mem- 
brane fuel cell stack for stationary power generation. 


210 ERA Vol. 20, No. 11 


26265 (NUTEK-R-95-8) International evaluation of Swedish 
research projects in the field of fuel cells. Selman, R. (Illinios 
Inst. of Technology (United States)); Wendt, H. Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). 1995. 27p. Order Number DE95796330. Source: 
OSTI; NTIS. 

The initiative taken by NUTEK to establish a _ research 
programme on Molten Carbonate Fuel Cells (MCFCs) had the ob- 
jective to establish a solid base of fundamental knowledge in this 
area and to extend the international presence of Sweden in fuel 
cell development. Clearly the programme was greatly helped by 
the well known earlier efforts of Professor Olle Lindstroem to de- 
velop alkaline fuel cells. The reviewers are of the opinion that the 
objective of this first phase has certainly been achieved. In the 
remarkably short time of only three years the different groups work- 
ing for the MCFC programme have already published part of their 
results in peer reviewed journals. The reviewers notice with some 
concern that the relevant Swedish companies who took, and con- 
tinue to take, an active interest in fuel cells have not yet taken 
decisions or formulated proposals for industrial development of fuel 
cells. This fact has important repercussions for the research pro- 
gramme. Our experience tells us that a research programme of 
strongly applied character, such as this one, has a need of contin- 
uous and increasing exchange between industrial developers and 
academic research workers 


26266 (PNL-SA-25626) Effect of a-site cation deficiency 
and YSZ additions on sintering and properties of doped lan- 
thanum manganite. Stevenson, J.W.; Armstrong, T.R.; Weber, 
W.J. Pacific Northwest Lab., Richland, WA (United States). Jun 
1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. (CONF-950683—2: 4. in- 
ternational symposium on solid oxide fuel cells, Yokohama (Japan), 
18-23 Jun 1995). Order Number DE95015827. Source: OSTI; 
NTIS; GPO Dep. 

The sintering behavior of Ca- and Sr-doped lanthanum mangan- 
ite (the preferred SOFC cathode material) is highly dependent on 
the relative proportion of A and B site cations in the material. In 
general, A-site cation deficiency increases sintered density. The ef- 
fect of additions of YSZ to lanthanum manganite (to expand the 
reactive region at the cathode/electrolyte interface and improve 
thermal expansion and sintering shrinkage matches) on sintering 
and other properties will also be reported. 


26267 (PNL-SA-26373) Mixed oxygen  ion/electron- 
conducting ceramics for oxygen separation. Stevenson, J.W.; 
Armstrong, B.L.; Armstrong, T.R.; Bates, J.L.; Pederson, L.R.; We- 
ber, W.J. Pacific Northwest Lab., Richland, WA (United States). 
May 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. (CONF-9505204-9: 9. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 16-18 May 1995). Order Number DE95014181. 
Source: OSTI; NTIS; GPO Dep. 

Solid _mixed-conducting _ electrolytes in the series 
Laj_,A,Co,_,FeyO3_5 (A = Sr,Ca,Ba) are potentially useful as 
passive membranes to separate high purity oxygen from air and as 
cathodes in fuel cells. All of the compositions studied exhibited very 
high electrical conductivities. At lower temperatures, conductivities 
increased with increasing temperature, characterized by activation 
energies of 0.05 to 0.16 eV that are consistent with a small polaron 
(localized electronic carrier) conduction mechanism. At higher 
temperatures, electronic conductivities tended to decrease with in- 
creasing temperature, which is attributed to decreased electronic 
carrier populations associated with lattice oxygen loss. Oxygen ion 
conductivities were higher than that of yttria stabilized zirconia and 
increased with the cobalt content and also increased with the ex- 
tent of divalent A-site substitution. Thermogravimetric studies were 
conducted to establish the extent of oxygen vacancy formation as 
a function of temperature, oxygen partial pressure, and composi- 
tion. These vacancy populations strongly depend on the extent of 
A-site substitution. Passive oxygen permeation rates were estab- 
lished for each of the compositions as a function of temperature 
and oxygen partial pressure gradient. For 2.5 mm thick membranes 
in an oxygen vs nitrogen partial pressure gradient, oxygen fluxes at 
900 C ranged from approximately 0.3 sccm/cm? for compositions 





high in iron and with low amounts of strontium A-site substitution to 
approximately 0.8 sccm/cm* for compositions high in cobalt and 
strontium. A-site substitution with calcium instead of strontium re- 
sulted in substantially lower fluxes. 


26268 (UCRL-JC—118652) Reactive sputter deposition of 
yttria-stabilized zirconia. Jankowski, A.F.; Hayes, J.P. Lawrence 
Livermore National Lab., CA (United States). May 1995. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950454-7: 22. international AVS 
conference on metallurgical coatings and thin films, San Diego, CA 
(United States), 24-28 Apr 1995). Order Number DE95015878. 
Source: OSTI; NTIS; GPO Dep. 

Yitria-stabilized zirconia (YSZ) films are synthesized using reac- 
tive de magnetron sputter deposition. A homogeneous alloy of Zr-Y 
is synthesized and processed into a planar magnetron target which 
is reactively sputtered with an Argon-Oxygen gas mixture to form 
Zr-Y-0 films. The sputtering conditions of gas flow, gas pressure, 
deposition rate and substrate temperature are determined in order 
to produce the cubic phase of zirconia as verified with x-ray diffrac- 
tion. A higher rate of deposition is achievable when the sputtering 
mode of the Zr-Y alloy target is metallic as opposed to oxide. The 
Zr-Y composition of the planar magnetron target is designed for 
optimium oxygen-ion conductivity in the YSZ films, at elevated tem- 
perature for potential use in solid-oxide fuel cells. The oxygen 
concentration of the as-deposited films is measured using Auger 
electron spectroscopy and found to principally vary as a function of 
the sputter deposition rate. A fuel cell is produced with the reactive 
deposition process using Pt electrodes from which the growth mor- 
phology of the YSZ layer is characterized using scanning electron 
microscopy. 
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26269 (ADEME-91-04-DOC003) Software and energy man- 
agement in local administration. Agence de l'Environnement et 
de la Maitrise de l’Energie, 75 - Paris (France). 1991. 99p. (In 
French). Order Number DE95796859. Source: OSTI; NTIS (US 
Sales Only). 

This report presents the economic aspect of energy consumption 
in local collectivities. It explains the several possibilities of manage- 
ment thanks to a specialized software and depending on the size 
of the town. Several software are presented. (TEC).2 figs., 2 tabs., 
16 refs. 


26270 (LBL-35740) California institute for Energy Effi- 
ciency: 1993 Annual report. Lawrence Berkeley Lab., CA (United 
States). [1993]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE95016452. Source: OSTI; NTIS; GPO Dep. 

In 1988, a statewide partnership of California’s six largest elec- 
tric and gas utilities, the California Public Utilities Commission, the 
California Energy Commission, the University of California, and 
Lawrence Berkeley Laboratory (LBL) led to the creation of the 
California Institute for energy Efficiency. CIEE was specifically es- 
tablished to respond to California's energy and environmental 
needs by developing new, energy-efficient technologies for 
buildings, industry, and transportation using the scientific and tech- 
nological capabilities of the state’s universities, colleges, and 
university-affiliated laboratories. This 1993 Annual Report highlights 
the accomplishments of CIEE'’s research and development pro- 
gram, which includes 11 major multiyear projects in the fields of 
Building Energy Efficiency and Air Quality Impacts of Energy Effi- 
ciency as well as 21 ongoing exploratory projects. This report 
contains research highlights from seven of these programs. 


26271 (LBL-36876) INDEEP annual report (1994-1995). 
Vine, E. Lawrence Berkeley Lab., CA (United States). Apr 1995. 
71p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE95016653. Source: 
OSTI; NTIS; GPO Dep. 

This report is the first Annual Report of the International Data- 
base on Energy Efficiency Programs (INDEEP), summarizing the 
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activities of the first year (1994-1995). During this time period, the 
authors conducted the following activities: (1) reviewed existing in- 
ternational demand-side management (DSM) program data bases; 
(2) reviewed participating country’s experience in DSM program 
evaluation; (3) prepared case studies on 1-4 DSM programs per 
country; (4) tested the DEEP data collection instrument (DCI) and 
prepared an INDEEP DCI; (5) contacted potential users of the IN- 
DEEP data base; and (6) organized an INDEEP workshop. As a 
result of these activities, the authors accomplished more in the first 
year than what was expected, so that the work planned for five 
years can be accomplished in a shorter period of time and with a 
reduced budget. The key findings from the first year are the follow- 
ing: (1) based on a review of the literature and discussions with 
DSM experts in the participating countries, they found the pro- 
posed INDEEP data base to be unique and not duplicative of other 
data bases; (2) after intensive “field testing” of the INDEEP data 
collection instrument (DCI) on 14 European DSM programs, a four- 
page DCI was developed that INDEEP experts agreed to use for 
data collection in the second year of the project; (3) based on in- 
formal networking, DCI field testing, meetings with potential users 
of the INDEEP data base, and the INDEEP workshop, they found 
substantial interest in the INDEEP project, particularly from DSM 
program designers; (4) discussions with DSM experts in the partici- 
pating countries and at an INDEEP workshop attended by over 40 
European DSM experts led to a consensus for the project to pro- 
ceed for another year, focusing on: (a) additional data collection, 
(b) entering of data onto an Excel spreadsheet, and (c) close col- 
laboration with potential users, building upon the existing network 
established in the first year. 
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Refer also to citation(s) 25716, 25737, 25739, 25740, 25759, 
25760, 25761, 26122, 26139, 26144, 26150, 26197, 26238, 26239, 
26240, 26388, 26607, 26909, 26913, 26914, 26940, 27263, 27265, 
27266, 27268, 27269, 27270, 28494 


26272 (ADEME-86-91-0005) Characterization of openings. 
Barbaras, J.C.; Venuti, G. Agence de l'Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 61p. (in French). 
Order Number DE95796832. Source: OSTI; NTIS (US Sales Only). 

This report deals with the difficulty to calculate the global coeffi- 
cient of thermal transmission (K) of an opening, namely doors or 
windows. The best calculation is described in the specific part of 
DTU Fules Th- K: For a better precision, this calculation requires 
the use of a particular model for the frame part. The method is 
based on the differential measurement of thermal coefficients 
thanks to specific apparatus described in the Standard NF X 10- 
022. The experimental procedure described in this report gives, 
however, disappointing results. The aim of the report is to identify 
the causes of those difficulties, to define the necessary precau- 
tions, and to put forward some improvements to the method. 
(TEC). 35 figs., 4 tabs. 


26273 (ADEME-88-42-0014) Natural ventilation in tropical 
humid climate. Peube, J.L.; d’Utruy, B.; Fayoux, D. Agence de 
l'Environnement et de la Maitrise de I'Energie, 75 - Paris (France). 
1991. 1683p. (in French). Order Number DE95796834. Source: 
OSTI; NTIS (US Sales Only). 

In tropical humid countries, the natural ventilation seems to be 
an efficient means of air conditioning. However, natural ventilation 
is a complex aerodynamic problem which depends of a wide vari- 
ety of parameters. Therefore, it is difficult to calculate the equations 
of turbulence of the phenomena. The solution, described in this re- 
port, is to evaluate the air renewal flow. Several experiments in 
bellows have been carried out in order to characterize the model of 
air circulation. This report deals with the results of the drainage 
simulation in bellows. (TEC). figs. 


26274 (ADEME-89-04-0003) Elaboration of a hardy identifi- 
cation software called LADY. Richalet, V. Agence de 
l'Environnement et de la Maitrise de I’'Energie, 75 - Paris (France). 
1991. 86p. (In French). Order Number DE95796835. Source: 
OSTI; NTIS (US Sales Only). 
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This report presents the elaboration steps of an identification 
software called LADY aiming at making the thermal analysis of an 
individual house. It enables to calculate a wide variety of parame- 
ters of a dynamic behaviour model. This software could besides 
enable to forecast the energy consumption. Some points are still in 
study, such as the opening of windows or the size of the building. 
The field of applications could be extended to complex buildings in 
order to reinforce the interest of such a software. (TEC). 29 figs., 
29 refs., 12 tabs. 


26275 (ADEME-90-04-0030a) Characterization of heat emit- 
ters. Palenzuel, D.; Perles, C. Agence de I’Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 97p. (In French). 
Order Number DE95796820. Source: OSTI; NTIS (US Sales Only). 

This document consists of a card index concerning the different 
types of heat emitters, and regulation means. Each card describes 
the emission type, the thermal power, the prescriptions, the differ- 
ent types, the regulation means, a presentation.of the economic 
market, ... (TEC). 6 figs., 1 tab. 


26276 (ADEME-90-04-0030b) Typical cases of buildings. 
Research group on heat emitters. Palenzuela, D. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1991. 80p. (in French). Order Number DE95796821. Source: 
OSTI; NTIS (US Sales Only). 

This document consist of a presentation of the different types of 
buildings. As a matter of fact, in order to compare the efficiency of 2 
heat emitters, it is necessary to take into account the environment 
in which they work. In this presentation, the main characteristics of 
each building type, as well as the different parameters that influ- 
ence the results are described. (TEC). 12 figs., 23 tabs., 16 refs 


26277 (ADEME-90-04-0038a) Air permeability measure- 
ment bench for big volume buildings. Gibert, J.P.; Saint-Pe, D. 
Agence de |'Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France). 1990. 47p. (in French). Order Number 


DE95796805. Source: OSTI; NTIS (US Sales Only). 


This report deals with a permeability study of big volume build- 
ings. As a matter of fact, the permeability of such buildings is badly 
known. This report actually falls into 7 parts. First, the purpose of 
the measurement is described. Then, will come 2 different parts 
dealing with the principles of the measurement and the way to run 
the bench. Finally, is to be found a description of the equipment, 
as well as different annexes and a example of a trial report. (TEC). 
21 figs., 10 tabs. 


26278 (ADEME-90-04-0038b) Air permeability of big vol- 
ume buildings. Synthesis of the experimental trials. (Results, 
analyses and conclusions). Gibert, J.P.; Balas, E. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1991. 117p. (in French). Order Number DE95796806. Source: 
OSTI; NTIS (US Sales Only). 

The present report is the third part of a research action financed 
by the AFME (Agence Francaise pour la Maitrise de I’Energie) and 
the Department of Equipment, lead by the CETE (Centre d'Etudes 
Techniques de l'Equipement) settled in Lyon, and concerning the 
air permeability measurement for big volume buildings. This report 
contains all the results obtained thanks to the experimental trials 
realised on big volume buildings. The purpose of this report, ex- 
cept presenting the results, is to learn more concerning the 
method, the behaviour of the bench, and the metrology. As a con- 
sequence, it will be able to optimize the bench for systematic 
controls. This report describes few reminders concerning the 
method; the realised trials, some comparisons, analysis, reflexions, 
are discussed. The annexes are made of the previous reports and 
the trial report of each operation. (TEC). 15 figs., 25 tabs. 


26279 (ADEME-90-04-0042a) Study of optimized manage- 
ment systems in an air conditioning facility. Mondot, M. Agence 
de l'Environnement et de la Maitrise de I'Energie, 75 - Paris 
(France). 1991. 13p. (In French). Order Number DE95796807. 
Source: OSTI; NTIS (US Sales Only). 

As part of the air conditioning systems modelling, the CETIAT 
(Centre Technique des Industries Aerauliques et Thermiques in 
Villeurbanne) went on with its participation in the annex 17 works 
of the International Energy Agency. The subject of the annex 17 is 


212 ERA Vol. 20, No. 11 


to study the computerized systems for energy management in 
buildings thanks to simulation and emulation techniques. Two stud- 
ies were lead in the same time. The first one consist in a set up of 
hot water heating and radiators, in a residential building. The sec- 
ond one consist in a set up of varying air flow conditioning in 
Offices. At the beginning, the facilities were already equipped with 
sophisticated management techniques. As a result, it turned out 
that, for the same comfort conditions, there were only few improve- 
ments to reduce the energetic cost. (TEC). 1 fig., 4 tabs. 


26280 (ADEME-90-04-0042h) (1)Numerical simulation of 
the convective exchanges in a room heated by a radiator. 
(2)Numerical simulation of the air flow and the convective 
transfers in facilities heated by radiators or convectors. Barles, 
P.; Marchal, D. Agence de |'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 21p. (In French). Order Num- 
ber DE95796814. Source: OSTI; NTIS (US Sales Only). 

This document is made of 2 different reports. The first report 
deals with the first attempt to simulate the heating properties of a 
radiator. The purpose was to study the convective exchanges in a 
room heated by a radiator. In this text, are first reported the means 
used to carry out the calculation-measurements comparison, then, 
the results obtained, and finally, an example of how to use such a 
calculation tool. The second report deals with a simulation tool that 
has been elaborated at the beginning of the study, but the valida- 
tion of this tool had not been completed. You will find the final 
validation of this simulation tool, thanks to the results related to an 
electric convector. Then a exploitation of this tool, used for simula- 
tions with or without air conditioning, is described. To conclude, it is 
important to point out that this whole work has been carried out 
thanks to the PHOENICS software. (TEC). 28 figs., 3 tabs. 2 refs. 


26281 (ADEME-—90-04-0043a) Development of measurement 
facilities to characterize optical properties of building materi- 
als. Chevalier, J.L.; Perrad, Y. Agence de I’Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 79p. (In French). 
Order Number DE95796815. Source: OSTI; NTIS (US Sales Only). 

More than in the past, the external elements of a building are 
supposed to play climatic and energetic functions. From this point 
of view, their characterisation needs a good knowledge of the opti- 
cal factors of the materials, and in the case of new materials the 
experimental measurement of those parameters is the only possi- 
bility. For that reason, the CSTB (Centre Scientifique et Technique 
du Batiment) developed a metrological platform called OPTORA 
gathering experimental too! usable for the measurement of almost 
all the useful optical factors. But OPTORA is associated to global 
approach: for a material and an application, the first step consist in 
the identification of the relevant optical factor, and the second step 
is the performance of a careful measurement. The interest of this 
measurement is shown in 2 important figures: the glazing and the 
external walls. Then the various facilities of the platform are de- 
scribed in detailed annexes, especially the spectrophotometers 
considered as basic equipment, and the specific tools designed 
and built in the laboratories of Services Materiaux: the large port 
reflectometer, the mega sphere, and the reference emissometer. 
(Author). 49 figs., 8 tabs. 75 refs. 


26282 (ADEME-90-04-0043b) Internal heat transfers in 
building. Pelletret, R.; Melouk, A. Agence de |’Environnement et de 
la Maitrise de l'Energie, 75 - Paris (France). 1991. 77p. (In French). 
Order Number DE95796816. Source: OSTI; NTIS (US Sales Only). 

This document deals with the development of new algorithms to 
assess air flow patterns within multi zonal buildings, and associ- 
ated heat transfers. In fact, the research is here focused on large 
opening modelling. A simplified model, to assess heat transfers re- 
lated to air flows through large openings, is now implemented in a 
thermal building performance simulation software. This new model 
is very accurate and enables the program to run fast. In the con- 
text of IEA Annex XX, modelling of air flow patterns in large 
vertical openings have been performed. The comparison between 
the models developed by each lab showed a very good agree- 
ment. A presentation of a new Annex implemented in 1990: Annex 
23, Multi zone Airflow Modelling: is also to be found in this docu- 
ment. (TEC). 33 figs., 1 tab., 26 refs. 





26283 (ADEME-90-04-0043c) Annual research convention. 
AFME/CSTB 1990. Agence de |’'Environnement et de la Maitrise 
de l’Energie, 75 - Paris (France). 1991. 54p. (in French). Order 
Number DE95796817. Source: OSTI; NTIS (US Sales Only). 

This document consist of the final Research and Development 
report: it is made of the synoptic tables of each Research and 
Development action. Four topics are to be found: (1)Buildings ma- 
terials and casings. (2)Systems and equipment. (3)Conceptual 
tools. (4)Economy and sociology. (TEC). 3 figs., 5 tabs., 54 refs. 


26284 (ADEME-90-04-0043e) Integration of energetic in the 
conception process. Dubois, A.M. Agence de |’Environnement et 
de la Maitrise de l’Energie, 75 - Paris (France). 1991. 210p. (in 
French). Order Number DE95796819. Source: OSTI; NTIS (US 
Sales Only). 

Improving the energetic performances of buildings has always 
represented a major goal. This involves to adapt the conception 
strategies. As a matter of fact, nowadays, the different persons 
who work on conception, do not have enough means to take into 
account the thermic aspect. The present research action aims at 
integrating rapidly various tools of thermic assessment in a CAD 
system. Nowadays, all these studies are carried out for the COM- 
BINE European project. The COMBINE project gathers 16 
european teams. It focuses on the integration of 6 design tool pro- 
totypes, mainly in the thermal domain, through the use of a 
common data model as an information exchange media. (TEC). 98 
figs., 15 tabs., 


26285 (ADEME-90-04-0091) Lighting environment of big 
sales outlet. Diagnosis and recommendations. Badinier, C.; 
Fachard, L. Agence de |'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 93p. (In French). Order Num- 
ber DE95796844. Source: OSTI; NTIS (US Sales Only). 

The purpose of this AFME mission (Agence Francaise pour la 
Maitrise de l'Energie) is to define recommendations for the imple- 
mentation of lighting systems in sales outlet, as asked by the 
AMEC (Association pour la Maitrise de |’'Energie et des Charges 
dans le Commerce). Lighting is a most important point in a big 
sales outlet, and its cost is therefore high. By redirecting the light- 
ing towards the products, it is possible to improve the presentation 
of them while reducing the costs. Natural lighting is also a substan- 
tial factor, since it creates a nice atmosphere. (TEC). 23 figs., 7 
tabs., 4 refs. 


26286 (ADEME-S0-04-0146b) Thermal resistance measur- 
ing methods of thick heat insulating materials. Quin, S.; Venuti, 
G. Agence de |’Environnement et de la Maitrise de I’Energie, 75 - 
Paris (France). 1992. 108p. (In French). Order Number 
DE95796826. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to find how we could measure ther- 
mal resistances for thickness that are not accessible by some 
devices. The first part presents the problem related to insulators 
with high thickness while the second part proposes one or more 
ways to determine the thermal resistance. (TEC). tabs. 


26287 (ADEME-90-04-DO0C001) Isolation 90. Thermal 
rehabilitation of buildings. Technical evolution and market op- 
portunities. Agence de l'Environnement et de la Maitrise de 
l'Energie, 75 - Paris (France). 1991. 386p. (In French). Order Num- 
ber DE95796855. Source: OSTI; NTIS (US Sales Only). 

This document presents the proceedings of the Isolation 90 Con- 
ference which took place in Sophia-Antipolis in December 1990. 
They deal with the maintenance, improvement and rehabilitation of 
buildings, which represent 50% of the building market in France. 
They also provide some techniques of thermal and acoustic insula- 
tion of walls, roofs, windows. (TEC). 49 figs., 23 tabs., 19 refs. 


26288 


(ADEME-90-04-DOC002) A new future for the bay- 
window. Agence de l'Environnement et de la Maitrise de I’Energie, 
75 - Paris (France). 1990. 105p. (in French). Order Number 
DE95796856. Source: OSTI; NTIS (US Sales Only). 

This document presents the proceedings of the BATIMAT sym- 
posium which took place in October 1990. They deal with the 
evolution of the market of windows in France and the evolution of 
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the thermal performances of windows. It also defines some recom- 
mendation for the choice of the solar protection of a bay-window. 
(TEC). 29 figs., 17 tabs. 


26289 (ADEME-91-04-DOC001) Seminar on bio-climatic ar- 
chitecture. Agence de |'Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 538p. (In French). (CONF- 
9107284—: Bioclimatic architecture conference, Sophia-Antipolis 
(France), 4-5 Jul 1991). Order Number DE95796857. Source: 
OSTI; NTIS (US Sales Only). 

This document presents the proceedings of Bioclimatic Architec- 
ture Conference which took place in July 1991 in Sophia-Antipolis. 
It describes the work of the climatic architecture work group and 
some simulation software designed for solar architecture, thermal 
simulation and urban air conditioning. It also shows some exam- 
ples of climatic operations in the field of architecture, more 
particularly on windows. (TEC). 14 refs., figs., tabs. 


26290 (ADEME-91-04-DOC002) Building simulation ’91 
Conference proceedings. Clarke, J.A.; Mitchell, J.W.; Van de 
Perre, R.C. Agence de l'Environnement et de la Maitrise de 
"Energie, 75 - Paris (France). 1991. 686p. Order Number 
DE95796858. Source: OSTI; NTIS (US Sales Only). 

This documents presents the proceedings of the Building Simula- 
tion 1991 Conference which took place in August 1991 in 
Sophia-Antipolis. This document is divided into 10 parts, namely 
heat and mass transfer, fluid flow modelling, day lighting, control 
and management, modelling approaches, simulation environments, 
intelligent environments, specific tools, validation and eventually 
design and technology transfer. (TEC). figs., tabs., refs. 


26291 (ADEME-91-07-D0C001) Heating distribution net- 
work and homes. Agence de |’Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 99p. (In French). Order Num- 
ber DE95796861. Source: OSTI; NTIS (US Sales Only). 

This article deals with heating distribution networks, also called 
heat networks. Most of them use two energy sources and they re- 
duce the energy consumption, by using wastes incineration and 
local energies. Moreover, they limit pollution, and are cheaper for 
the user and the local collectivity. (TEC). 20 figs., 9 tabs. 


26292 (ANL/ESD/TM-88) The Distributive Impact Assess- 
ment Model (DIAM): Technology share component. Poyer, D.A.; 
Earl, E.; Bonner, B. Argonne National Lab., IL (United States). Mar 
1995. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95016470. Source: OSTI; NTIS; GPO Dep. 

The models described in this report are used to allocate total en- 
ergy consumption in an energy end-use service area by fuel type 
(including electricity) within the Distributive Impact Assessment 
Model (DIAM) framework. The primary objective of the DIAM is to 
provide energy consumption and expenditure forecasts for different 
population categories that are consistent with the US Department of 
Energy (DOE) Energy Information Administration’s (ElA’s) National 
Energy Modeling System (NEMS) forecast, which is produced an- 
nually in the Annual Energy Outlook and periodically in support of 
DOE policy formulation and analysis. The models are multinominal 
logit models that have been estimated using EIA’s 1990 Residen- 
tial Energy Consumption Survey. Three models were estimated: 
space heating share, water heating share, and cooking share. 
These models are used to allocate total end-use service consump- 
tion over different technologies defined by fuel type characteristics. 
For each of the end-use service categories, consumption shares 
are estimated for a subset of six fuel types: natural gas, electricity, 
liquid petroleum gas, fuel oil/kerosene, wood, and other fuel. 


26293 (BNL-61981) Hydronic distribution system computer 
model. Andrews, J.W.; Strasser, J.J. Brookhaven National Lab., 
Upton, NY (United States). Oct 1994. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95016028. Source: OSTI; NTIS; GPO Dep. 

A computer model of a hot-water boiler and its associated hy- 
dronic thermal distribution loop has been developed at Brookhaven 
National Laboratory (BNL). It is intended to be incorporated as a 
submodel in a comprehensive model of residential-scale thermal 
distribution systems developed at Lawrence Berkeley. This will give 


ERA Vol. 20, No. 11 213 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Buildings 


the combined model the capability of modeling forced-air and hy- 
dronic distribution systems in the same house using the same 
supporting software. This report describes the development of the 
BNL hydronics model, initial results and internal consistency 
checks, and its intended relationship to the LBL model. A method 
of interacting with the LBL model that does not require physical in- 
tegration of the two codes is described. This will provide capability 
now, with reduced up-front cost, as long as the number of runs re- 
quired is not large 


26294 (BNL-61990) Measurement of HVAC system perfor- 
mance and local ventilation using passive perfluorocarbon 
tracer technology. Dietz, R.N.; Goodrich, R.W. Brookhaven Na- 
tional Lab., Upton, NY (United States). Jun 1995. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE95016500. Source: OSTI; NTIS; 
GPO Dep. 

In April of 1993, two (2) perfluorocarbon tracer (PFT) ventilation/ 
indoor air quality assessment tests were performed in the Gleeson 
Hall building of the SUNY Farmingdale campus. The building was 
being modified, in part, as a result of significant occupant com- 
plaints of perceived poor air quality. The four story building had a 
basement first floor with air supplied normally by an HVAC system 
labelled as AC1. During this study, AC1 was inoperational and the 
basement interior rooms (walls) were primarily gone; the other 
three floors were still being used for classes. It is possible that a 
sense of poor air quality may have been perceived by first-floor oc- 
cupants because they were working in the basement, but this issue 
could not be addressed. The second floor had two (2) lecture 
halls—Rm 202 (handled by AC4) and Rm 204 (handled by AC5); 
the balance of the second floor interior rooms and corridors was 
split between two other air handling systems, AC2 for the west 
side of the building and AC3 for the east side. The remaining 3rd 
and 4th floors were also split about evenly between AC2 and AC3. 
The perimeter rooms, equipped with wall units having their own 
outside air (OA) source plus centralized return air (RA) bypasses, 
were not included in this testing which was restricted to the base- 
ment floor (1st floor) and the four operating air handling systems, 
AC2 to AC5, during Test 1 and only AC2 to ACS during Test 2. 
Two types of tests were performed using the full suite of 5 PFT 
types available. The first test was designed to measure the infiltra- 
tion, exfiltration, and air exchange between the 5 AC zones above 
and the second test used the 5th tracer, which had been in the 
basement, as a distributed source throughout the four other zones 
to act as a surrogate pollutant source. This report provides final 
conclusions of both tests and suggestions regarding its usefulness 
in similar building ventilation and indoor air quality assessments. 


26295 (BNL-62008) Evaluating home heating options in 
Krakow. Bleda, J.; Nedoma, J.; Bardel, J.; Pierce, B. Brookhaven 
National Lab., Upton, NY (United States). [1995]. 8p. Sponsored by 
USDOE, Washington, DC (United States);Agency for International 
Development, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-950104—10: American Society of Heat- 
ing, Refrigerating and Air-Conditioning Engineers (ASHRAE) winter 
meeting and exhibition, Chicago, IL (United States), 28 Jan - 1 feb 
1995). Order Number DE95016034. Source: OSTI; NTIS; GPO 
Dep. 

The city of Krakow, Poland, has poor air quality due, in part, to 
widespread use of coal for heating. Engineering analyses have 
been conducted to determine the technical feasibility and capital 
costs for a number of options for reducing pollution from home 
heating sources. Capital costs range from $90 per kilowatt (kW) to 
connect local boiler-houses to the district heating system to $227/ 
kW to upgrade the electrical system and convert coal stoves to 
electric heat. Air quality analyses have estimated the reduction in 
pollutant emissions as well as in pollutant concentrations that 
would result from implementing the options under consideration. 
Significant reductions can be obtained at a lower cost by using bri- 
quettes instead of coal in home stoves than by converting the 
stoves to electricity or gas. Finally, incentives analyses are examin- 
ing the cost-effectiveness of the various alternatives and identifying 
possible incentives that the city could provide to encourage adop- 
tion of less-polluting technologies and practices. 
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26296 (BNL-62009) Coakfired tile stoves: Efficiency and 
emissions. Jaszczur, T.; Zaczkowski, A.; Lewandowski, M.; 
Butcher, T.; Szewezyk, W. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 12p. Sponsored by USDOE, Washington, 
DC (United States);Agency for International Development, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-950104-12: American Society of Heating, Refrigerating 
and Air-Conditioning Engineers (ASHRAE) winter meeting and ex- 
hibition, Chicago, IL (United States), 28 Jan - 1 feb 1995). Order 
Number DE95016033. Source: OSTI; NTIS; GPO Dep. 

Coal-fired tile stoves are widely used in Poland for domestic 
heating. These massive stoves,are fired for short periods once or 
twice each day, and the stored heat is slowly released into the 
room by natural convection Low-quality coal is typically used, and 
these stoves are therefore a major source of air pollution. A facility 
has been constructed to study the efficiency and emissions charac- 
teristics of these stoves. Stove exhaust gas is directed into a 
dilution tunnel in which pollutant concentrations and emission rates 
are measured. Efficiency is determined using a heat loss method. 
In baseline tests, stove efficiencies were found to be higher than 
expected — 60% to 65%. Emission factors are high for particulates, 
carbon monoxide (CO), and organics. Low-volatility “smokeless fu- 
els” were tested as an alternative to the normal fuels. Using the 
normal operating procedure, these were found to yield a factor of 
10 reduction in particulate emissions but a 50% increase in CO 
emissions. A new operating procedure was developed with these 
fuels in which CO levels were lower than with the normal fuel and 
efficiency increased to 70%. These smokeless fuels are seen as 
attractive options for improving regional air quality, partly because 
their use does not require capital investment by residents. 


26297 (BNL-62010) Heating boilers in Krakow, Poland: 
Options for improving efficiency and reducing emissions. Cyk- 
lis, P.; Wlodkowski, A.; Butcher, T.; Kowalski, J.; Zaczkowski, A.; 
Kroll, J.; Boron, J. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 11p. Sponsored by USDOE, Washington, DC 
(United States);Agency for International Development, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
950104-11: American Society of Heating, Refrigerating and 
Air-Conditioning Engineers (ASHRAE) winter meeting and exhibi- 
tion, Chicago, IL (United States), 28 Jan - 1 feb 1995). Order 
Number DE95016032. Source: OSTI; NTIS; GPO Dep. 

In Krakow, Poland, coal-fired boilers are used to heat single 
apartment buildings and local heating districts. Tile population in- 
cludes 2,930 small, hand-fired boilers and 227 larger traveling 
grate stoker-fired boilers. These boilers are important contributors 
to air quality problems in Krakow, and an assessment of their effi- 
ciency and emissions characteristics was recently undertaken. For 
the larger, stoker-fired boilers, efficiency was measured using a 
stack-loss method In addition to the normal baseline fuel, the ef- 
fects of coal cleaning and grading were evaluated Testing was 
done at two selected sites. Boiler efficiencies were found to be low- 
50% to 67%. These boilers operate without combustion controls or 
instrumentation for flue gas analysis. As a result, excess air levels 
are very high (up to 400%) leading to poor performance. Emissions 
were found to be typical for boilers of this type. Using the improved 
fuels yields reductions in emissions and improvement in efficiency 
when combined with proper adjustments. In the case of the hand- 
fired boilers, one set of cast-iron boilers and one set of steel 
boilers were tested. Efficiency in this case was measured using an 
input-output method for sets of three boilers taken together as a 
system. Emissions from these boilers are lowest when low volatile 
fuels, such as coke or smokeless briquettes, are used. 


26298 (CONF-9408169-7) Are heating-system retrofit and 
tune-up programs really increasing the efficiency of oilfired 
systems? Levins, W.P.; Ternes, M.P. Oak Ridge National Lab., 
TN (United States). Jul 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
American Council for Energy-Efficient Economy (ACEEE) summer 
conference; Asilomar, CA (United States); 28 Aug - 3 sep 1994. 
Order Number DE95014037. Source: OSTI; NTIS; GPO Dep. 

Oak Ridge National Laboratory conducted a two-year field test 
involving over 300 homes to evaluate the US Department of 





Energy Weatherization Assistance Program for low-income fuel-oil- 
heated houses. One conclusion was that houses receiving 
oil-burner clean and tune-ups did not increase in system steady- 
state efficiency any more than a similar group of weatherized and 
control houses not receiving clean and tune-ups. A set of oil-burner 
performance goals proposed by the Alliance to Save Energy were 
not attained by most of the tuned-up oil systems, thereby not 
achieving a major benefit of heating-system programs from current 
implementation methods. Whole-system replacements produced 
higher-than-average savings and systems with flame-retention 
burners had higher steady-state efficiencies and used less fuel 
than normal burners. Other space-heating-system measures includ- 
ing setback thermostats were not statistically significant in reducing 
fuel-oil consumption. Secondary benefits of improved safety (such 
as lowering carbon monoxide concentrations in flue gases and in- 
side houses) and reliability were present in weatherized houses, 
although not in as high a quantity as is often espoused. 


26299 (CONF-940816S-10) Introduction to the ACEEE 
panel on program design. Brown, M.A.; Oswald, K.J. Oak Ridge 
National Lab., TN (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From American Council for Energy-Efficient Economy 
(ACEEE) summer conference; Asilomar, CA (United States); 28 
Aug - 3 sep 1994. Order Number DE95014038. Source: OSTI; 
NTIS; GPO Dep. 

A description of the activities of the ACEE panel concerning en- 
ergy efficiency and conservation is provided. Programs concerned 
with efficient lighting systems are described. 


26300 (CONF-950624—4) Residential gas heat pump as- 
sessment: A market-based approach. Hughes, P.J. Oak Ridge 
National Lab., TN (United States). [1995]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Annual meeting of the American Society of 
Heating, Refrigeration and Air-Conditioning Engineers, inc. 
(ASHRAE); San Diego, CA (United States); 24-28 Jun 1995. Order 
Number DE95017451. Source: OSTI; NTIS; GPO Dep. 

There has been considerable activity in recent years to develop 
technologies that could reduce or levelize residential and light- 
commercial building space cooling electrical use and heating/ 
cooling energy use. For example, variable or multi-speed electric 
heat pumps, electric ground-source heat pumps, dual-fuel heat 
pumps, multi-function heat pumps, and electric cool storage con- 
cepts have been developed; and several types of gas heat pumps 
are emerging. A residential gas heat pump (GHP) benefits assess- 
ment is performed to assist gas utility and equipment manufacturer 
decision making on level of commitment to this technology. The 
methodology and generic types of results that can be generated are 
described. National market share is estimated using a market seg- 
mentation approach. The assessment design requires dividing the 
334 Metropolitan Statistical Areas (MSAS) of the US into 42 mar- 
ket segments of relatively homogeneous weather and gas/electric 
rates (14 climate groupings by 3 rate groupings). Gas and electric 
rates for each MSA are evaluated to arrive at population-weighted 
rates for the market segments. GHPs are competed against 14 
conventional equipment options in each homogeneous segment. 


26301 (CONF-9506247-1) Electrical signature analysis 
(ESA) developments at the Oak Ridge Diagnostics Applied Re- 
search Center. Haynes, H.D. (Oak Ridge National Lab., TN 
(United States). Diagnostics Applied Research Center). Oak Ridge 
National Lab., TN (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From COMADEM ‘95; Ontario (Canada); 26-28 Jun 
1995. Order Number DE95014265. Source: OSTI; NTIS; GPO Dep. 

Since 1985, researchers at the Oak Ridge National Laboratory 
(ORNL) have developed and patented several novel signal condi- 
tioning and signature analysis methods that have exploited the 
intrinsic abilities of conventional electric motors and generators to 
act as transducers. By using simple nonintrusive sensors such as 
clamp-on current and voltage probes, these new diagnostic 
techniques provide an improved means of detecting small time- 
dependent load and speed variations generated anywhere within 
an electromechanical system and converting them into revealing 
signatures that can be used to detect equipment degradation and 
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incipient failures. These developments have been grouped under 
the general name of electrical signature analysis (ESA) and to- 
gether provide a breakthrough in the ability to detect, analyze, and 
correct unwanted changes in process conditions or the presence of 
abnormalities in electrical and electromechanical equipment. Typi- 
cal diagnostic information provided by ESA is comparable to that 
provided by conventional vibration analysis in that both time wave- 
form and frequency spectrum signatures may be produced. The 
primary benefit of ESA is that an extensive range of diagnostic in- 
formation can be obtained from a single transducer that may be 
installed several hundred feet or more from the monitored device 
on its electrical lines supplying input power (e.g., to a motor) or 
carrying output power (e.g., from a generator); thus, ESA is truly 
remote and nonintrusive. 


26302 (CONF-950729-13) A liquid over-feeding military air 
conditioner. Mei, V.C. (Oak Ridge National Lab., TN (United 
States)); Chen, F.C.; Bolton, C. Oak Ridge National Lab., TN 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Agreement 
244 CJ. From 30. Intersociety energy conversion conference; Or- 
lando, FL (United States); 30 Jul - 5 aug 1995. Order Number 
DE95017453. Source: OSTI; NTIS; GPO Dep. 

A 3-ton military air conditioning unit has been experimentally 
studied for baseline and liquid over-feeding operation (LOF). The 
test results indicate that LOF outperforms the baseline case over a 
wide ambient temperature range in terms of cooling capacity, 
power consumption, and system coefficient of performance (COP). 
At 95 F test point, the COP improvement for LOF is 19.8% over 
that of the baseline case. However, optimal refrigerant charge is 
essential for LOF to work properly. 


26303 (DOE/CE/15611—-T3) Energy technologies evaluation 
tor the EDD Los Angeles Building. Summary report. Roof Sci- 
ence Corp., Davis, CA (United States). [1995]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
94CE15611. Order Number DE95017174. Source: OSTI; NTIS; 
GPO Dep. 

This study evaluated the feasibility of potential energy efficiency 
measures (EEM’s) for the proposed EDD office building located at 
5401 Crenshaw in Los Angeles, CA. The 26,748 ft® single-story 
building is currently in the final design phase. Key building energy 
features include uninsulated exterior concrete block walls, R19 in- 
sulated roof, glazing on north and east orientations only, multiple 
air source rooftop packaged heat pumps, and electric resistance 
water heaters. For this project, DEG evaluated seven potential 
EEM’s from both performance and 30 year life cycle cost (LCC) 
perspectives. 


26304 (DOE/CE/15611-T5) WhiteCap System, structural 
analysis reports. Progress report, April 1995—June 1995. Chai, 
Y.H. (Univ. of California, Davis, CA (United States)); Romstad, 
K.M. Roof Science Corp., Davis, CA (United States). 27 Apr 1995. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-94CE15611. Order Number DE95017176. Source: 
OSTI; NTIS; GPO Dep. 

The authors have completed an engineering investigation of the 
CoolRoof System as applicable to typical building construction in 
the Sacramento Valley. The purpose of this investigation is to pro- 
vide structural engineering recommendations regarding structural 
modifications to typical building construction required by CoolRoof. 
This report presents the results of our investigation. 


26305 (DOE/CE/23810-59C) ARTI Refrigerant Database. 
Calm, J.M. Calm (James M.), Great Falls, VA (United States). Jun 
1995. 316p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91CE23810. Order Number 
DE95016140. Source: OSTI; NTIS; GPO Dep. 

The Refrigerant Database consolidates and facilitates access to 
information to assist industry in developing equipment using alter- 
native refrigerants. The underlying purpose is to accelerate phase 
out of chemical compounds of environmental concern. 


26306 


(ETDE-DE-185) Heating the right way to reduce pol 
lution and save money. A publication of the Minister of 
the Environment, Rheinland-Pfaiz. Ministerium fuer Umwelt 
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Rheinland-Pfalz, Mainz (Germany). 1994. 22p. (In German). Order 
Number DE95798843. Source: OSTI; NTIS (US Sales Only). 

This information brochure was published by the government of 
Rheinland-Pfalz. Its contents are: Energy consumption and envi- 
ronmental pollution; hints for environmentally compatible heating; 
how to select the appropriate fuel; regulations for small-scale fur- 
naces; heating with oil, gas, wood; no waste incineration. (orig.) 


26307 (ETDE-DE-189) Development of design tools for in- 
tegrating solar components in the design of solar-oriented 
buildings; German contribution to the IEA programmes SHC 
Task 12 and ECB Annex 21. Pt. A. Final report. Willan, U.; Klus- 
mann, H.; Roggendorf, C.; Ruffmann, P.; Starke, R. ROM (Rud. 
Otto Meyer) - Technik fuer Mensch und Umwelt, Hamburg (Ger- 
many). Zentralbereich Ingenieurtechnik. May 1995. 146p. (in 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany);international Energy Agency (IEA), 
75 - Paris (France). Foerderkennzeichen BMFT 0329132A; Con- 
tract IEA SHC Task 12; Cont Order Number DE95798871. Source: 
OSTI; NTIS (US Sales Only). 

The partners in this research project investigated design tools for 
integrating solar components in the design of solar-oriented build- 
ings. The report contains the following chapters: State of the art 
and problems to be solved; structuring of planning procedures; 
computer-assisted planning; application in the RETEX program 
package; discussion of an example. (orig.) 


26308 (ETDE-DE-195) Municipal building energy conser- 
vation model tests. The Taunusstein town hall. Final report. 
Haars, K.; Fersen, A. von. Hessisches Ministerium fuer Umwelt, 
Energie und Bundesangelegenheiten, Wiesbaden (Germany); Inge- 
nieurbuero fuer Regenerative Energiequellen, Koenigstein 
(Germany). Mar 1995. 98p. (In German). Order Number 
DE95503973. Source: OSTI; NTIS (US Sales Only). 

The electric power conservation potentials of 12 objects located 
in Hesse were investigated within the framework of a regional 
model project. The project under review was dedicated to investi- 


gations of the Taunusstein ‘Taunus’ town hall as regards electric 
power supplies, end user behavior, energy conservation measures, 
and energy conservation potentials. Efficiency improvement mea- 
sures are recommended. (HW) 


26309 (ETDE-DE-196) Municipal building energy conser- 
vation model tests. The Gruenberg comprehensive school. 
Final report. Gilbert, R. Hessisches Ministerium fuer Umwelt, En- 
ergie und Bundesangelegenheiten, Wiesbaden (Germany); 
Ingenieurbuero fuer Technische Gebaeudeausruestung und Elek- 
trotechnik Hans Doenges GmbH, Biebertal (Germany). Mar 1995. 
118p. (In German). Order Number DE95503972. Source: OSTI; 
NTIS (US Sales Only). 

The power conservation potential of the Theo Koch School at 
Gruenberg was investigated, and the present state was analyzed. 
The erection of the ten school buildings and two gymnasiums con- 
sidered took several stages of construction from 1965 to 1978. 
After analysis of the present state short-term, medium-term and 
long-term redevelopment measures are recommended. (HW) 


26310 (ETDE-DE-197) Municipal buiiding energy conser- 
vation model tests. The Eschwege old-age-home. Final report. 
Goebel, G. Hessisches Ministerium fuer Umwelt, Energie und Bun- 
desangelegenheiten, Wiesbaden (Germany); Seeger Engineering, 
Hessisch-Lichtenau (Germany). Mar 1995. 89p. (In German). Order 
Number DE95503974. Source: OSTI; NTIS (US Sales Only). 

The power conservation potential of the Eschwege old-age home 
was investigated. After analysis of the present state the power con- 
sumption and conservation potentials, load characteristics, energy 
budget, emission balance, and economic efficiency are discussed, 
and the energy consumption data of two variants are compared. 


(HW) 


26311 (LBL-35739) 1994 Annual Conference Program: 
CIEE. Lawrence Berkeley Lab., CA (United States). [1994]. 71p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9407195-: 4. California Insti- 
tute for Energy Efficiency’s (CIEE) annual conference, Berkeley, 
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CA (United States), 25 Jul 1994). Order Number DE95016451. 
Source: OSTI; NTIS; GPO Dep. 

CIEE’s research has two primary goals. The first is to identify, 
develop, and demonstrate efficient end-use energy technologies 
and processes. The second is to improve the data and analytical 
tools related to the end use of energy. This document consists of 
papers presented on the topics of residential cooling systems, en- 
ergy efficiency in commercial buildings, emissions from gas 
combustion systems, HVAC distribution systems, alternative trans- 
portation systems, and emission reduction strategies. 


26312 (LBL-36521) What Is a low-energy house? Litt, B.R.; 
Meier, A.K. Lawrence Berkeley Lab., CA (United States). Aug 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-9408169-13: American 
Council for Energy-Efficient Economy (ACEEE) summer confer- 
ence, Asilomar, CA (United States), 28 Aug - 3 sep 1994). Order 
Number DE95016450. Source: OSTI; NTIS; GPO Dep. 

Traditionally, a “low-energy” house has been one that used little 
energy for space heating. But space heating typically accounts for 
less than half of the energy used by new US homes, and for low 
heating energy homes, space heating is often the third largest end 
use, behind water heating and appliances, and sometimes behind 
cooling. Low space heat alone cannot identify a low-energy house. 
To better understand the determinants of a low-energy house, we 
collected data on housing characteristics, incremental costs, and 
energy measurements from energy-efficient houses around the 
work and in a range of climates. We compare the energy required 
to provide thermal comfort as well as water heating, and other ap- 
pliances. We do not have a single definition of a low-energy house, 
but through comparisons of actual buildings, we show how different 
definitions and quantitative indicators fail. In comparing the energy 
use of whole houses, weather normalization can be important, but 
for cases in which heating or cooling energy is surpassed by other 
end uses, other normalization methods must be used. 


26313 (LBL-36974) End-use energy characterization and 
conservation potentials at DoD Facilities: An analysis of elec 
tricity use at Fort Hood, Texas. Akbari, H.; Konopacki, S. 
Lawrence Berkeley Lab., CA (United States). May 1995. 259p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95016522. Source: OSTI; NTIS; GPO Dep. 

This report discusses the application of the LBL’s End-use Dis- 
aggregation Algorithm (EDA) to a DoD installation and presents 
hourly reconciled end-use data for all major building types and end 
uses. The project initially focused on achieving these objectives 
and pilot-testing the methodology at Fort Hood, Texas. Fort Hood, 
with over 5000 buildings was determined to have representative 
samples of nearly all of the major building types in use on DoD 
installations. These building types at Fort Hood include: office, ad- 
ministration, vehicle maintenance, shop, hospital, grocery store, 
retail store, car wash, church, restaurant, single-family detached 
housing, two and four-plex housings, and apartment building. Up to 
11 end uses were developed for each prototype, consisting of 9 
electric and 2 gas; however, only electric end uses were reconciled 
against known data and weather conditions. The electric end uses 
are space cooling, ventilation, cooking, miscellaneous/plugs, refrig- 
eration, exterior lighting, interior lighting, process loads, and street 
lighting. The gas end uses are space heating and hot water heat- 
ing. Space heating energy-use intensities were simulated only. The 
EDA was applied to 10 separate feeders from the three substa- 
tions at Fort Hood. The results from the analyses of these ten 
feeders were extrapolated to estimate energy use by end use for 
the entire installation. The results show that administration, resi- 
dential, and the bar-rack buiklings are the largest consumers of 
electricity for a total of 250GWh per year (74% of annual consump- 
tion). By end use, cooling, ventilation, miscellaneous, and indoor 
lighting consume almost 84% of total electricity use. The contribu- 
tion to the peak power demand is highest by residential sector 
(35%, 24 MW), followed by administration buildings (30%), and 
barrack (14%). For the entire Fort Hood installation, cooling is 54% 
of the peak demand (38 MW), followed by interior lighting at 18%, 
and miscellaneous end uses by 12%. 





26314 (LBL-37209) The building materials industry in 
China: An overview. Liu, Feng (Lawrence Berkeley Lab., CA 
(United States)); Wang, Shumao. Lawrence Berkeley Lab., CA 
(United States). Dec 1994. 41p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95016525. Source: OSTI; NTIS; GPO Dep. 

The present study of China's building materials industry is a col- 
laborative work between the Energy Research Institute (ERI) of the 
State Planning Commission of China and Lawrence Berkeley Labo- 
ratory (LBL) of the US Department of Energy (USDOE). 


26315 (LBL-37285) Advancing lighting and daylighting 
simulation: The transition from analysis to design aid tools. 
Hitchcock, R.J. Lawrence Berkeley Lab., CA (United States). May 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO3-76SF00098. (CONF-9508157—1: 4. interna- 
tional conference of the Building Performance Simulation 
Association, Madison, WI (United States), 14-16 Aug 1995). Order 
Number DES5016432. Source: OSTI; NTIS; GPO Dep. 

This paper explores three significant software development re- 
quirements for making the transition from stand-alone lighting 
simulation/analysis tools to simulation-based design aid tools. 
These requirements include specialized lighting simulation engines, 
facilitated methods for creating detailed simulatable building de- 
scriptions, an automated techniques for providing lighting design 
guidance. Initial computer implementations meant to address each 
of these requirements are discussed to further elaborate these re- 
quirements and to illustrate work-in-progress. 


26316 (LBL-37300) Development of a simulation tool to 
evaluate the performance of radiant cooling ceilings. Stetiu, C.; 
Feustel, H.E.; Winkelmann, F.C. Lawrence Berkeley Lab., CA 
(United States). Jun 1995. 138p. Sponsored by USDOE, Washing- 
ton, DC (United States);California Inst. for Energy Efficiency, 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. Or- 
der Number DE95016526. Source: OSTI; NTIS; GPO Dep. 

Considerable electrical energy used to cool nonresidential build- 
ings equipped with All-Air Systems is drawn by the fans that 
transport the cool air through the thermal distribution system. Hy- 
dropic Cooling Systems have the potential to reduce the amount of 
air transported through the building by separating the tasks of ven- 
tilation and thermal conditioning. Due to the physical properties of 
water, Hydropic Cooling Systems can transport a given amount of 
thermal energy using less than 5% of the otherwise necessary fan 
energy. They are suited to the dry climates that are typical of Cali- 
fornia and been used for more than 30 years in hospital rooms. 
However, energy savings and peak-load characteristics have not 
yet been analyzed. Adequate guidelines for their design and con- 
trol systems has prevented lack of their widespread application to 
other building types. Evaluation of theoretical performance of Hy- 
dropic Systems could be made by computer models. Energy 
analysis programs such as DOE-2 do not yet have the capacity to 
simulate Hydropic Cooling Systems. Scope of this project is 
developing a model that can accurately simulate the dynamic per- 
formance of Hydropic Radiant Cooling Systems. The model can 
calculate loads, heat extraction rates, room air temperature and 
room surface temperature distributions, and can be used to evalu- 
ate issues such as thermal comfort, controls, system sizing, 
system configuration and dynamic response. The model was cre- 
ated with the LBL Simulation Problem Analysis and Research 
Kernel (SPARK), which provides a methodology for describing and 
solving the dynamic, non-linear equations that correspond to com- 
plex physical systems. Potential for Hydropic Radiant Cooling 
Systems applications can be determined by running this model for 
a variety of construction types in different California climates. 


26317 (NEI-FI-222-Vol.3) Indoor Air '93. Combustion prod- 
ucts, risk assessment, policies. Proceedings. Jantunen, M. 
(ed.) (National Public Health Inst., Helsinki (Finiand)); Kalliokoski, 
P. (ed.); Kukkonen, P. (ed.); Saarela, K. (ed.); Seppaenen, O. 
(ed.); Vuorelma, H. (ed.). Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
623p. (CONF-930701-Vol.3: 6. international conference on indoor 
air quality and climate, Helsinki (Finland), 4-8 Jul 1993). Order 
Number DE95796395. Source: OSTI; NTIS. 
Published in 6 volumes. 
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In this book are presented 99 papers. Organic combustion prod- 
ucts in indoor air from ETS, cooking and heating sources. Outdoor 
sources of particulates and organic combustion products. Inorganic 
combustion products, acid aerosols and oxidants in indoor air. Oc- 
currence and sources of nitrogen oxides in buildings. Exposure and 
risk assessment of nitrogen dioxide, environmental tobacco smoke, 
volatile organic compounds, particulate matter and other topics. 
Guidelines and standards for good indoor air and climate quality. 
National polices and approaches for solving indoor air related prob- 
lems and improving indoor air quality. (author) 


26318 (NEI-Fl-222-Vol.3, pp. 23-28) Chemical characteriza- 
tion of indoor air quality inside schools in Paris. Laurent, A.M. 
(Laboratoire d’Hygiene de la Ville de Paris, Paris (France)); Per- 
son, A.; Petit-Coviaux, F.; Moullec, Y. Le; Festy, B. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.3: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

A study was undertaken in ten primary or nursery schools in or- 
der to assess the air quality in classrooms and playgrounds Active 
sampling was carried out indoors and outdoors for measuring CO, 
COz, NOx, Black Smoke, TSP and their metallic composition, NH3 
and VOC. Passive sampling was applied in eight schools for NOz, 
VOC and aldehydes combustion product concentrations were usu- 
ally lower inside the classrooms than in the playgrounds. The 
levels were dependent on the proximity to car traffic Some indoor 
sources were found for NOx, metallic elements (Ca) and VOC. 
Formaldehyde were measured at noticeable levels in most schools 
and some ketones and halogenated hydrocarbons were sometimes 
related to classroom activities. Estimated air exchange rates (NO 
profiles and CO> levels) were in some cases very low. (author) 


26319 (NEI-Fl-222-Vol.3, pp. 29-34) Indoor concentrations 
of polycyclic aromatic hydrocarbons in California residences 
and their relationship to combustion source use. Sheldon, L. 
(Research Triangle Institute, Research Triangle Park, NC (United 
States)); Clayton, A.; Perritt, R.; Whitaker, D.A.; Keever, J.; Brown, 
S. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heat- 
ing, Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion 
products, risk assessment, policies. Proceedings. 623p. Order 
Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The purpose of this study was to obtain information on indoor 
and outdoor air concentrations of polynuclear aromatic hydrocar- 
bons in California residences. An additional objective was to 
investigate the relationship between compounds and different types 
of indoor combustion sources. To meet these objectives, a single 
season field monitoring study was conducted in 280 homes in Cali- 
fornia. Homes were selected to represent specific combustion 
source categories including tobacco smoking, fireplaces, wood 
stoves, and gas heat. For each home, 24-hr indoor and outdoor air 
samples were collected and analyzed for PAHs. Air exchange mea- 
surements were also made. Information was gathered on use of 
combustion sources and other activities during the monitoring pe- 
riod. Summary statistics were calculated by source categories for 
indoor air concentration, outdoor air concentration, indoor/outdoor 
air concentration ratio, and source strength. Statistical models were 
developed to evaluate the relationship between measured PAH 
concentrations and source usage. (author) 


26320 (NEI-Fl-222-Vol.3, pp. 35-40) Characterisation of 
human exposures to air pollution from household use of low- 
smoke and conventional coals in South Africa. Danford, |.R. 
(Ematek, Council for Scientific and Industrial Research, Pretoria 
(South Africa)); Terblanche, A.P.S.; Baunok, |.; Roos, C.; 
O'Donovan, M.A.; Viljoen, R. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.3: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
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Indoor Air ’93. Combustion products, risk assessment, policies. Pro- 
ceedings. 623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

A study was undertaken in a Vaal Triangle Township, situated on 
the Transvaal Highveld in Central South Africa, to evaluate 
gaseous and particulate pollutant emissions during the combustion 
of a low-quality coal, normally used as a primary household energy 
source, and two types of low- smoke coals. The objective is to 
assist in decision making regarding the introduction of cleaner tran- 
sitional fuels in South Africa, where a population of 20 million 
people rely on coal as primary household energy source. Gaseous 
pollutants (SO2, NO. and CO) were monitored in sessions of eight 
hours; total volatile organic compounds (TVOC) were sampled pas- 
sively for seven days; total suspended particulates (TSP) were 
sampled over 12 hour periods and gravimetric analyses performed. 
Measured concentrations of these pollutants demonstrated no sig- 
nificant differences between conventional and low-smoke coal 
types when used in real world conditions without accounting for 
amount of fuel used and ventilation parameters. (author) 


26321 (NEI-Fl-222-Vol.3, pp. 53-58) Prediction of indoor 
respirable particulates. Deshpande, J.M. (Municipal Corporation 
of Greater Bombay (india). Air Quality Monitoring and Research 
Laboratory); Nayak, S.U.; Tipnis, M.P.; Bhave, S.G. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.3: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

The ambient air quality levels of suspended particulate matter 
(SPM) and Respirabie particulate (RSP) were recorded in Bombay 
for a limited period. These air quality levels have been analyzed 
using linear regression analysis. There is a good correlation 
between RSP and SPM levels. The data is programmed into a lo- 
gistic regression model to predict the distribution of RSP levels 


indoors from ambient air quality level of SPM. On testing the per- 
formance of the model was found to be good. (author) 


26322 (NEI-Fl-222-Vol.3, pp. 71-74) Evaluation of indoor air 
quality associated with three kinds of fuel combustion in Bei- 
jing. Li Yufeng (Chinese Academy of Preventive Medicine, Beijing 
(China). Inst. of Environmental Health and Engineering); Shouren 
Cao; Ando, Mitsuru. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Heating, Ventilation and Air Conditioning. 19983. 
(CONF-930701—Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In indoor Air 
93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

In Beijing area, coal, coal-gas and natural-gas are used as fuel 
sources. Aspects of air quality, such as the concentration of res- 
pirable particles (RP) and polycyclic aromatic hydrocarbon (PAH) 
were studied, both indoors and outdoors, with a recently developed 
sampler (M. An do, 1991) in winter of 1991. The average concen- 
tration of both RP and Benzo(a)Pyrene (B(a)P) in outdoor air 
(229.41 yg/m®, 31.68 ng/m®) was higher than that indoors (191.79 
pg/m®, 25.59 ng/m). The result indicates that, outdoor air is an 
important source of indoor air pollution. A statistically significant dif- 
ference (p < 0.01, n = 12) was found from RP concentration in 
indoor air from coal, coal-gas and natural-gas combustion (tp < 
0.01, n = 12). These results suggest that the coal burning families 
have a long term potential risk of pollutants and the natural-gas will 
be the cleanest fuel among coal, coal-gas and natural-gas burning 
equipment. (author) 


26323 (NEI-Fl-222-Vol.3, pp. 93-96) Outdoor and indoor 
respirable suspended particulates in Budapest, Hungary. 
Lowrey, A.H. (Eoetvoes Univ., Budapest (Hungary). Structural 
Chemistry Lab.); Kantor, S.; Repace, J.L. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
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policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 


Published in 6 volumes. 

This work was undertaken because of the scarcity of information 
on levels of indoor and outdoor air pollution in Eastern European 
countries. Budapest, Hungary, is a busy national capitol city with 
high traffic and inefficient combustion engines for transport. Data 
were collected between September 6-15, 1991 primarily in the 
downtown area. (author) 


26324  (NEI-FL-222-Vol.3, pp. 109-114) Phthalates and PAHs 
in indoor and outdoor air in a southern California community. 
Sheldon, L. (Research Triangle Inst., Research Triangle Park, NC 
(United States)); Whitaker, D.; Keever, J.; Clayton, A.; Perritt, R.; 
Brown, S. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
Vol.3: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion 
products, risk assessment, policies. Proceedings. 623p. Order 
Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The purpose of this study was to obtain information on indoor 
and outdoor air concentrations of polynuclear aromatic hydrocar- 
bons and phthalates in California residences. Additional objectives 
were to explore the relationships among the compounds, to deter- 
mine if the compounds were from principally indoor or outdoor 
sources, and to investigate the relationship between compounds 
and different types of indoor combustion sources. To meet these 
objectives, a field monitoring study was performed on a probability 
sample of 125 homes in Riverside, California. In each home, two 
12-hour indoor air samples were collected during daytime and 
overnight periods. In a subset of sixty homes, outdoor air samples 
were also collected. Results of this study are presented. Emphasis 
will be placed on statistical analysis of the data including measured 
air concentrations, concentration ratios, and calculated source 
strengths. The relationships between reported activities and air 
concentrations are also evaluated. (author) 


26325 (NEI-FlI-222-Vol.3, pp. 117-122) Research and control 
of indoor NOz - the Australian experience. Briquette coal - the 
major pollution source of indoor air in Chinese cities. 
Campbell, R. (AGL Gas Companies, North Sydney (Australia). En- 
vironment Dept.). Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 6238p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Australia's mild climate allows the use of flue less gas heating in 
many homes, which must meet good air quality standards. Early 
studies found indoor levels of nitrogen dioxide (NO2) to be higher 
in Australian homes and schools compared to ambient standards 
This paper outlines the results of two recent studies in Australian 
schools and homes which measured the effects of NO» research 
and rectification pro grams that have been successfully imple- 
mented since 1989 between the gas industry and the Government. 
(author) 


26326 (NEI-FF-222-Vol.3, pp. 123-128) Comparative emis- 
sions from Pakistani coals and traditional coals. Du, Y.X. 
(Guangzhou Medical College (China). Dept. of Hygiene); Huang, 
L.F. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heat- 
ing, Ventilation and Air Conditioning. 1993. (CONF-930701-—Vol.3: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion 
products, risk assessment, policies. Proceedings. 623p. Order 
Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Briquette coal has been widely used for domestic cooking and 
heating in many Chinese cites over the last two decades. To deter- 
mine whether burning briquette coal contributes significantly to 
indoor air pollution, a study was performed in cities-of Southern 
China in which the measured levels of SO2, NOx, TSP, SD, B(a)P 
in the kitchens of coal burning families were compared with levels 
obtained in families using gas. Significantly higher contentions of 





these poliutants, whose peaks correlated with daily cooking 
episodes, were detected in coal burning families. The levels of TSP 
and B(a)P were further found to be dependent on cooking methods, 
with deep frying and stir-frying of meat generating the most indoor 
TSP and B(a)P. Briquette coal burning was found to be the source 
of Bi(a)P contamination in food. A higher incidence of chronic 
pharyngitis as well as a suppressed salivary bacteriolytic enzyme 
activity were found in children of coal burning families. Epidemio- 
logic and laboratory studies also show a close association between 
coal burning and the incidence of lung cancer in females. (author) 


26327 (NEI-FI-222-Vol.3, pp. 129-134) Interplay among 
ozone, nitric oxide and nitrogen dioxide in an indoor 
environment. Results from synchronized indoor-outdoor mea- 
surements. Gammage, R.B. (Oak Ridge National Lab., TN (United 
States). Health and Safety Research Div.); Wachter, E.A.; Wade, 
J.; Wilson, D.L.; Ahmad, N.; Sibtain, F.; Raza, M.Z. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.3: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air 93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Airborne emissions from a traditional Pakistani cooking stove 
were measured and compared for fuels composed of raw and 
amended coal briquettes, wood, charcoal, and dung. Small 
charges of fuel, 200 g, were burned inside a 12 m? shed with a 
forced rate of air exchange of 14 hr-'. The amended coal con- 
tained slaked lime, clay catalyst and 1 % potassium nitrate oxidant. 
The lime proved effective in reducing the integrated SO2 emissions 
but not the early peak SO2 emissions while combustion was 
restricted to the skin of the briquettes. Volatile and semi volatile or- 
ganic emissions and respirable suspended particulates (RSP) were 
considerably reduced in amended coal compared to raw coal bri- 
quettes. The measurements overall indicated that, with respect to 
CO, SO2z, NOz2, organics and RSP, substitution of amended coal 


briquettes for traditional fuels will not worsen indoor air quality dur- 
ing domestic cooking. Better utilization of Pakistani’s reserves of 
high-sulfur coal is an attractive energy option for both economic 
and environmental reasons. (author) 


26328 (NEI-FlI-222-Vol.3, pp. 135-140) Interplay among 
ozone, nitric oxide and nitrogen dioxide in an _ indoor 
environment. Results from synchronized indoor-outdoor mea- 
surements. Weschler, C.J. (Bellcore, Red Bank, NJ (United 
States)); Shields, H.C.; Naik, D.V. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.3: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air '93. Combustion products, risk assessment, policies. Pro- 
ceedings. 623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

O3, a powerful oxidant, and HNOs, a strong corrosive, can affect 
human health and damage the products of human workmanship 
(including sophisticated electronic equipment). Since mid-June of 
1992, we have synchronously measured indoor and outdoor Os, 
NO and NO, at a telephone switching office in Burbank, CA. In- 
door O3 concentrations as high as 125 ppb have been observed, 
while those of NO and NO2(NO,-NO) have exceeded 500 ppb and 
200 ppb, respectively. The indoor values of these species are 
driven by outdoor values (there are no combustion sources within 
the building). The indoor-outdoor measurements indicate that O3 is 
scavenged by indoor surfaces much faster than NO2, which, in 
turn, is scavenged faster than NO. At certain times indoor chem- 
istry has an effect on the concentrations of O3/NO and NO». The 
reaction between O3 and NO is rapid; significant concentrations of 
one do not develop until the other has been largely consumed. The 
03/NO reaction has its greatest impact when the concentration of 
one is rising and the other is falling. As a consequence of such 
chemistry, indoor NO2 concentrations occasionally exceed outdoor 
levels. (author) 


26329 (NEI-FL-222-Vol.3, pp. 141-146) Indoor nitrous acid. 
Formation and human exposure effects. Brauer, M. (Univ. of 
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British Columbia, Vancouver (Canada). Dept. of Medicine. Respira- 
tory Div. and Occupational Hygiene Programme); Rasmussen, 
T.R.; Kjaergaard, S.K. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
’93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Acid gases such as nitrous acid (HONO) may be important 
co-factors of the effects associated with nitrogen dioxide (NO2) ex- 
posure in epidemiologic Al and exposure chamber studies. Since 
the common measurement of nitrogen oxides employed in these 
studies is not specific to NOz, all nitrogen oxides, and not just 
NO2, are the exposure variables. Elevated indoor HONO concen- 
trations may result from the reaction of NO2 with water on indoor 
surfaces or HONO may be produced directly in combustion pro- 
cesses. To evaluate the potential confounding associated with 
HONO exposure, we measured HONO levels in an exposure 
chamber as a function of environmental conditions. Increasing the 
chamber relative humidity led to greater HONO concentrations at a 
given NO: level. Increased residence time in the chamber in- 
creased HONO levels, with a five-fold increase in HONO levels 
between 20 minute and 120 minute residence times. The presence 
of wool carpets in the chamber was not found to affect significantly 
the HONO production rates, although NO. decay rates were in- 
creased. The presence of human subjects inside the chamber was 
found to decrease HONO Concentrations, likely as a result of 
HONO absorption on clothing. In a companion investigation, we 
conducted a pilot chamber study to obtain preliminary estimates of 
measurable human exposure effects associated with HONO. Fif- 
teen healthy non-smoking adults were exposed to clean air, 77 and 
395 ppb HONO for 3.5 hours (including a 10 minute exercise pe- 
riod) in a double-blind design. (author) 


26330 (NEI-FFL-222-Vol.3, pp. 147-152) Residential levels of 
particle and vapor phase acids associated with combustion 
sources. Leaderer, B.P. (Yale Univ., New Haven, CT (United 
States). John B. Pierce Laboratory. Dept of Epidemiology and Pub- 
lic Health, School of Medicine); Stowe, M.; Li, R.; Sullivan, J.; 
Koutrakis, P.; Wolfson, J.M.; Wilson, W. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

In a sample of 49 homes (33 with kerosene heaters, 10 with gas 
ranges and 6 with neither kerosene heater nor gas ranges) indoor 
and outdoor samples were collected using the Harvard-EPA Annu- 
lar Denuder System during a heating season. Samples were 
collected over periods ranging from eight to ten hours. The col- 
lected samples were analyzed for SOs, NH3, HONO, HNOs, 
aerosol strong acid, sulfate, nitrate and ammonium. In homes with 
kerosene heaters SO,, sulfate, ammonium, and calculated fine 
particle mass concentrations were considerably higher than levels 
measured outdoors and in homes with gas stoves or no sources. 
NHg levels were higher indoors than outdoors for all source cate- 
gories. HONO levels in homes with kerosene heaters and gas 
stoves were considerably higher (up to 55 ppb) than in homes 
without sources and outdoors. Indoor HONO levels in homes with- 
out sources were higher than outdoor levels. Particle acid were 
higher in homes with kerosene heaters and within the lower range 
of levels predicted from chamber studies. Evidence was found that 
the denuders in the sampling system, which was designed for out- 
door use, can become saturated indoors when combustion sources 
are present, resulting in neutralization of collected particle acid and 
an underestimating of indoor particle acid levels. In separate tests 
acid doped filters were used to identify the mechanism by which 
the collected acid was neutralized on the filter and to develop a 
sampling protocol which will minimize neutralization of collected 
particle acid. (author) 
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26331 (NEI-F+-222-Vol.3, pp. 153-164) Combustion air pol 
lutants in Cairo houses. Ali, E.A. (National Research Centre, 
Dokki, Cairo (Egypt). Dept. of Air Pollution); Nasralla, M.M. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Indoor air quality with reference to combustion-generated air pol- 
lutants was examined in some Cairo houses representing different 
incomes. These houses are equipped with various appliances us- 
ing gas and kerosene. Investigated pollutants include nitrogen 
oxides, carbon monoxide, and smoke. Pollutant concentrations 
were sometimes found to exceed air quality standards. For exam- 
ple, nitrogen dioxide exceeded the 100 yg/m® U.S.-recommended 
limit for outdoor air. Furthermore, houses equipped with kerosene 
cookers were the most polluted premises. Pollutant concentrations 
decreased with distance from the kitchen. Moreover, better ventila- 
tion was found to greatly improve indoor air quality. It is also 
concluded that the Cairo inner city population using kerosene 
cookers is at high risk for the deleterious effects of combustion- 
generated pollutants. Concentrations of suspended particulates and 
particle size were influenced by their outdoor concentrations. In- 
door concentrations of toxic elements with reference to lead were 
higher than in the outdoor dust particles. (author) 


26332 (NEI-FI-222-Vol.3, pp. 159-164) Nitrogen dioxide in 
ice skating rinks: exposure assessment and evaluation of 
reduction strategies. Brauer, M. (Univ. of British Columbia, Van- 
couver (Canada). Dept. of Medicine. Respiratory Division, and 
Occupational Hygiene Programme); Spengler, J.D.; Lee, K.; 
Yanagisawa, Y. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 623p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The common operation of fossil fuel-powered resurfacing equip- 
ment in enclosed ice skating rink buildings has the potential for 
producing poor indoor air quality. Previous investigations of indoor 
air quality inside ice rinks have been associated with incidents in 
which resurfacer malfunction produced elevated concentrations of 
CO or NOz We sought to investigate the range of exposures to 
NOz encountered in typical rinks under normal operation in order 
to examine the potential public health impact. A survey of one 
week average NOz2 concentrations in 70 rinks in the northeastern 
U.S was conducted during the winter season. NO, concentrations 
were measured at two locations inside the rink, on the main ice 
resurfacer, and outdoors Questionnaire data on the physical char- 
acteristics of the building (size, ventilation, etc ), resurfacer use 
and records of resurfacer maintenance were also collected The 
median NO> level inside rinks was 180 ppb which was more than 
10 times higher than the median outdoor concentration One-week 
average NO» concentrations above 1000 ppb were measured in 
ten percent of the rinks Considering that short-term peak concen- 
trations were likely to have reached 2-5 times the measured 
one-week averages, our results suggest that NOz levels were well 
above short-term (| hour) occupational and environmental air qual- 
ity standards Preliminary tests of several simple control measures 
indicated the difficulty of maintaining adequate air quality inside ice 
rinks as long as standard gas or propane-fueled resurfacing, equip- 
ment is used. (author) 


26333 (NEI-Fl-222-Vol.3, pp. 165-171) Indoor pollution by 
kerosene heater. Kodama, Yasushi (Univ. of Occupational and 
Environmental Health (Japan). School of Medicine. Dept. of Envi- 
ronmental Health); Kawamoto, Toshihiro; Matsuno, Koji; Suenaga, 
Reiko; Arashidani, Keiichi; Yoshikawa, Masahiro. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
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policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Indoor pollution by chemical substances from kerosene heaters, 
building materials and cigarette smoke was investigated in an ex- 
perimental model room, and a detached house. NO and NO> 
concentrations were measured every 30 seconds. HCHO, CO and 
CO» concentrations were measured continuously. Under poor ven- 
tilation conditions in the model room and the detached house, NO, 
and COz increased easily to a concentration more than five times 
higher than the Japanese Air Quality Standard (JAQS). HCHO con- 
centration in rooms of a newly built house was between 400 and 
1200 ppb, and it was still more than 100 ppb after one year of oc- 
cupation. (author) 


26334 (NEI-FI-222-Vol.3, pp. 171-176) Determination of ni- 
trogen dioxide generation and decay rates using mass balance 
model. Kiyoung Lee (Harvard School of Public Health (United 
States). Dept. of Environmental Health); Yukio Yanagisawal; Spen- 
gler, J.D.; Billick, I.H. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
‘93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Nitrogen dioxide (NO2z) generation rate and decay rate were 
calculated using a mass balance model. Decay rates were first de- 
termined in dwelling units (DUs) without indoor sources. A median 
decay rate of 1.41 (1/hr) was determined in DUs with an electric 
stove and without a gas water heater. The decay rates had a close 
relation with air exchange rate but not with surface area and indoor 
NO, levels. Using the estimated decay rate, NO2 generation rates 
were calculated for DUs with a gas stove. Median generation rate 
in DUs with a gas stove was 10.68 mL/hr. The generation rates in- 
creased when a pilot light was used. (author) 


26335 (NEI-Fl-222-Vol.3, pp. 177-182) Studies on the NO, 
emission characteristics from domestic kerosene fired space 
heaters with indoor oxygen depletion. Nozaki, Atsuo (Nihon 
Univ. (Japan). Tohoku High school); Yoshizawa, Susumu. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

If we predict the indoor concentration correctly, the emission 
characteristics of pollutants should be investigated quantitatively 
with the fall of oxygen concentration which would be caused by the 
utilization of combustion appliances in dwellings. An experimental 
study on NO, characterizations was carried out to predict the NO, 
concentration and to suggest ventilation requirements indoors with 
flue-less type combustion appliances. The NO, emission rate of 
kerosene space heaters decreased proportionally with a decrease- 
ment of oxygen concentration for a certain point of Ky. On the 
initial emission rate of unit fuel at O2=about 21 %, convective types 
and fan heaters generated more pollutants than the conventional 
radiant types. Ventilation requirements were calculated using the 
Yoshizawa's prediction model and the characteristic values ob- 
tained by this experiment. And the characteristic values aimed for 
manufacturers were determined according to some required venti- 
lation. (author) 


26336 (NEI-FI-222-Vol.3, pp. 183-188) Infants exposure to 
NO». Oie, L. (National Inst. of Public Health (Norway). Dept. of 
Health and Society); Nafstad, P.; Botten, G. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 


policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTIi; NTIS. 
Published in 6 volumes. 





A cohort of 3700 newborn children in Oslo 1992-93, is estab- 
lished at the maternity wards. Through a complex of reporting 
procedures children with repeated obstructive respiratory symptoms 
will be identified and included in the nested case control study. The 
case control study is conducted to test the association between the 
incidence of respiratory symptoms in infants and various risk fac- 
tors. This paper focus on NO» as a potential risk factor. The 
exposure assessment is presented, precision of measurements val- 
idated and Norwegian infants exposure to NO» described. (author) 


26337 (NEI-FI-222-Vol.3, pp. 189-194) Continuous monitor- 
ing of nitrogen dioxide in UK homes. Ross, D. (Building 
Research Establishment (United Kingdom)); Hartless, R. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The UK Building Research Establishment (BRE) has embarked 
on a pro gram of continuous monitoring of Nitrogen Dioxide (NOz2) 
levels in homes. Portable chemiluminescent analysers are being 
used to monitor NO>2 directly up to levels of 500ppb. Three analy- 
sers will be located in representative rooms in each home for a 
one week period together with passive sampling tubes. Details of 
this study and the results of a pilot experiment, where a peak value 
of 310ppb was observed, are described within. In conjunction,work 
is commencing in a BRE test house to simulate and model the re- 
sults obtained from this study. An experiment performed in a room 
of this house has shown a sink rate of 0.46hr—' which was compa- 
rable to the measured air exchange rate, and which is similar to 
that observed in other such studies. (author) 


26338 (NEI-Fl-222-Vol.3, pp. 195-198) Indoor NO2 levels in 
homes with different sources of air pollution - traffic, gas-use, 
smoking. Rudnai, P. (Bela Johan National Inst. of Hygiene, Bu- 


dapest (Hungary)); Farkas, !.; Bacskai, J.; Sarkany, E.; Somogyi, J. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In indoor Air ’93. Combustion products, 


risk assessment, policies. Proceedings. 
DE95796395. Source: OST]; NTIS. 

Published in 6 volumes. 

Outdoor and indoor levels of NOz2 in and around the homes of 
300 children living in different parts of two Hungarian towns, Gyor 
and Sopron, were measured. Possible sources of NOz pollution 
were assessed by questionnaires. NOz levels in homes without any 
further known sources (like gas use for cooking and/or heating and 
smoking) varied according to the outdoor levels mainly depending 
on traffic density. Gas heaters had the strongest influence on the 
indoor NO>2 levels measured in the children’s bedrooms while gas 
use for cooking and smoking proved to be the second and third 
most important source of indoor NOz pollution. Different outdoor 
and indoor NO»z sources should be taken into account when plan- 
ning the heating and ventilation systems of new buildings. (author) 


26339 (NEI-Fl-222-Vol.3, pp. 199-203) Air quality and health 
in Finnish indoor ice arenas. Salonen, R.O. (National Public 
Health Institute, Kuopio (Finland). Div. of Environmental Health); 
Randell, J.T.; Alm, S.; Pennanen, A.S.; Halinen, A.I.; Husman, T.; 
Jantunen, MwJ.; Airaksinen, O. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.3: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air 93. Combustion products, risk assessment, policies. Pro- 
ceedings. 623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Exhaust emissions of ice resurfacing machines with petrol and 
propane engines cause air quality problems in indoor ice arenas 
throughout the world. Under unfavourable conditions the accumula- 
tion of carbon monoxide and nitrogen dioxide concentrations has 
led to acute poisonings Of ice hockey players and spectators. The 
present multidiciplinary research project concerns a_ selection 
Finnish ice arenas and junior ice hockey teams. The aims of the 


623p. Order Number 
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project are: to examine the indoor air quality and assess the per- 
sonal exposures of ice hockey players and spectators, and to 
investigate short-term and longer-term health effects of the pollu- 
tants for a health risk assessment. (author) 


26340 (NEI-FF-222-Vol.3, pp. 205-210) Seasonal and yearly 
patterns of indoor nitrogen dioxide levels. Data from Albu- 
querque, New Mexico. Schwab, M. (Man Tech Environmental 
Technology, Research Triangle Park, NC (United States)); Spen- 
gler, J.D.; McDermott, A.; Samet, J.M.; Lambert, W.E. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

An understanding of the long-term variability in indoor pollutant 
levels is particularly relevant to the design of epidemiologic investi- 
gations: misclassification of exposure from the inaccuracy of 
exposure estimates tends to weaken the association of exposure 
with health outcome. This paper uses a series of indoor NO, mea- 
surements collected at two-week intervals between 1988 and 1991 
to describe the seasonal and year-to-year variability in indoor NOo. 
The data show that there can be large year-to-year differences in 
both the sample distribution of indoor NO». as well as the house- 
hold average that are not related to fluctuations in outdoor NO» 
concentrations or temperature. (author) 


26341 (NEI-FL-222-Vol.3, pp. 211-216) Classification of resi- 
dential houses using indoor nitrogen dioxide concentrations. 
Yanagisawa, Yukio (Harvard School of Public Health (United 
States). Dept. of Environmental Health); Lee, Kiyoung; Spengler, 
J.D.; Billick, |.H. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 623p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

House characteristics affecting indoor nitrogen dioxide (NOz) 
levels were sought from a database of characteristics and mea- 
surements from a study in residential Boston area. The ratio of 
kitchen to outdoor NO» concentrations (Ixp7/O) was used in cross- 
table analysis with a chi-square test. From the analysis, the total 
dwelling units (DUs) were divided into four groups: DUs with an 
electric stove (ES), DUs with a gas stove with pilot light (GSP), 
DUs with a non-pilot gas stove and having a fireplace or using an 
oven for heating (GSNP1) and DUs with a non-pilot gas stove and 
without a fireplace and using an oven for heating (GSNP2). Each 
group, except in GSNP2, has a characterized |,;7/O. (author) 


26342 (NEI-Fl-222-Vol.3, pp. 217-222) Indoor air pollution 
in Catalonia. Auli, E. (Autonomous Government of Catalonia 
(Spain). Environmental Health Service); Monterde, M.R. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Indoor air pollution was identified as a potential environmental 
health problem in Catalonia. The Environmental Health Service has 
carried out a survey to evaluate the level of the problem, the 
causes and solutions. Six hundred homes - chosen at random - 
were inspected. The occupants filled in a form of 55 questions. If 
necessary, analytical determinations were performed (SO2, NO, 
HC, HCHO, etc.). The levels of indoor air pollution found were mod- 
erate. The main causes identified were faulty combustion and the 
misuse of domestic appliances. A threefold solution was proposed: 
Minor amendments to the building rules construction; action on the 
quality and labelling of domestic appliances and public health pro- 
grammes. 350,000 booklets were distributed giving people advice 
on points identified as important in the fieldwork. (author) 
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26343 (NEI-Fl-222-Vol.3, pp. 229-233) An overview of the 
southeastern Brazil indoor air quality study (SEBIAQS). Mea- 
surements of organic and inorganic aerosol and gas-phase 
species. Miguel, A.H. (Univ. of Sao Paulo (Brazil). Inst. of Chem- 
istry. Dept. of Fundamental Chemistry); Allen, A.G.; Vasconcellos, 
P.C.; Aquino, F.R.; Cardoso, J.N. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.3: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air 93. Combustion products, risk assessment, policies. Pro- 
ceedings. 623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Indoor and outdoor levels of particulate and gas-phase pollutants 
have been measured, simultaneously collected in offices and 
restaurants at twelve sites in three large cities of southeastern 
Brazil: Sao Paulo, Campinas and Rio de Janeiro. Mean respirable 
suspended particles (RSP) and respirable total carbon (RTC) con- 
centrations were higher indoors. Indoor/outdoor concentration 
ratios suggest that chloride (CI—), nitrate (NO3—), and potassium 
(K+) associated with fine mode aerosols have appreciable indoor 
sources. In the coarse mode, acetate (CH;COO~-), Ci- and Kt 
also appear to have indoor sources. Respirable total carbon mea- 
surements suggest strong indoor sources. In situ formation of 
nitrous acid (HONO) has been observed at several indoor sites. 
Acetic acid (CH3COOH) an formic acid (HCOOH) concentrations 
were much higher indoors at most sites. Dry deposition was ob- 
served indoors for hydrochloric acid (HCI), nitric acid (HONOz2) and 
sulfur dioxide (SO). In a restaurant using charcoal as fuel, CO 
levels reached 132 ppm. (author) 


26344 (NEI-Fl-222-Vol.3, pp. 235-239) The relationship be- 
tween NO» and SPM levels inside the residences around roads 
with heavy traffic in Tokyo, Japan. Nakai, Satoshi (Univ. of 
Tokyo (Japan). Dept. of Epidemiology); Ono, Masaji; Nitta, Hiroshi. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

NO. and SPM levels inside the residences around roads with 
heavy traffic were measured. Approximately 200 residences were 
selected and divided into three zones according to the distance 
from the roadside. NO. and SPM were measured with passive 
samplers and portable samplers, respectively. In this paper, in or- 
der to examine the simultaneous contribution to NO2 and SPM of 
automobile exhaust, the relationship between indoor NOz and in- 
door SPM levels was investigated. NO2 levels were not always 
high in the residences with high SPM levels. The residences were 
not well grouped by the zone according to the distance from the 
roadside with the scatter plot between NO». and SPM. (author) 


26345 (NEI-FI-222-Vol.3, pp. 241-246) The indoor outdoor 
relationship of acid aerosols in Taipei city. Fu, Li Fan (National 
Taiwan Univ., Taipei (Thailand). College of Medicine. Inst. of Public 
Health); Chan, Chang Chuan; Hung, Hsiu Fen. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 


policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 


Published in 6 volumes. 

In order to estimate personal exposure to acid aerosols indi- 
rectly, we designed this study to characterize the relationship 
between indoor and outdoor acid aerosol concentrations in Taipei. 
The acid aerosols were collected by the Harvard-EPA Annular De- 
nuder and analyzed by a ion chromatography. Samples were 
collected on 4 sampling days at two sampling sites on May, 1992, 
and on 4 sampling days at two sampling sites on January, 1993. 
At each sampling site, both indoor and outdoor samples were col- 
lected concurrently. On each sampling day, we collected two 
12-hour samples in the summer, and one 24-hour sample in the 
winter. We found that acid aerosols in Taipei are rich in SO., NH3, 
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ammonium, nitrate and sulfate. The concentrations of acid aerosols 
in the winter were significantly higher than those in the summer. 
We also found that indoor/outdoor ratios were higher than | for 
HONO, NH3 and H*, but lower than 1 for SO2,S042- and NO3~. 
The outdoor SO,?- levels were correlated with outdoor SO» lev- 
els, while the indoor SO,?- levels were correlated with indoor 
NH,* levels. The indoor SO,?- may originate from outdoor SO, 
emissions, and then penetrate indoors as the form of (NH4)oSO,4 
or (NH4)HSO, in Taipei. We conclude that the mobile sources can 
be one important source of acid aerosols in Taipei. The mecha- 
nisms of controlling concentrations of acid aerosols indoors, 
however, are still not clear. (author) 


26346 (NEI-Fl-222-Vol.3, pp. 257-262) Indoor and outdoor 
acid aerosol and gas concentrations. Suh, H.H. (Harvard Univ. 
School of Public Health, Boston, MA (United States)); Koutrakis, 
P.; Spengler, J.D. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 623p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Indoor and outdoor acid aerosol concentrations were measured 
in 47 homes in State College, PA, during the summer of 1990. At 
each home, multiple 12-hour indoor, 12- and 24-hour outdoor, and 
12-hour air exchange samples were collected. Questionnaires also 
were obtained to provide daily information on occupancy, ventila- 
tion, gas stove use, and pets. This paper reports indoor acid 
aerosol measurements and identifies factors that may influence 
their concentrations. HONO concentrations were higher indoors as 
compared to outdoors, with homes using gas ranges having the 
highest concentrations. Both indoor HNO; and H+ concentrations 
were lower than outdoors, possibly due to their high reactivity, 
HNO with indoor surfaces and H* with indoor NH3. The mean ra- 
tio of indoor/outdoor SO," concentrations equaled 0.90+-0.14 and 
0.54+- 0.27 in air and non-air conditioned homes, respectively. (au- 
thor) 


26347 (NEI-FI-222-Vol.3, pp. 263-269) Penetration and neu- 
tralization of acid aerosols at institutional settings. Waldman, 
J.M. (Environmental and Occupational Health Sciences Institute, 
Piscataway, NJ (United States)); Liang, C.S.K. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air '93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

In the studies of acid aerosol exposures, we have focused on 
their indoor behavior at institutional settings, such as schools, el- 
derly and child-care facilities, and recreational buildings. This is 
because peak exposures generally occur during the daytime, when 
sensitive individuals (e.g. children, elderly and the infirmed) are at 
these locations, not in the home. We report results for several 
studies during summer periods, using annular denuder systems as 
matched-pairs at indoor and outdoor sites. In virtually all settings, 
aerosol penetration was found to be highly effective. Indoor sulfate 
levels were 70-100 % of the outdoor levels for the same period. 
The indoor concentrations of ammonia were 10-50 % higher than 
measure outdoors. Indoors, acid aerosols were largely neutralized. 
Data for an air-conditioned apartment and a hospital clinic in At- 
lanta (GA) showed 65-85 % neutralization; this is considerably 
higher than earlier measurements in elderly and child-care facilities 
as well as in homes. (author) 


26348 (NEI-F-222-Vol.3, pp. 271-276) Field studies of hu- 
man exposure to environmental contaminants. Hartwell, T.D. 
(Research Triangle Institute, Research Triangle Park, NC (United 
States)); Clayton, C.A.; Whitmore, R.W. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 





policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

The purpose of this paper is to briefly describe several large hu- 
man Exposure field studies called the Total Exposure Assessment 
Methodology (TEAM) studies, give their results and limitations, and 
then present issues relating to designing future large-scale expo- 
sure studies that build on the TEAM experience. For instance, data 
from the TEAM studies may not be appropriate for estimating long- 
term exposures to contaminants with chronic effects, due to the 
limited time periods of monitoring. Methods for overcoming this lim- 
itation in future studies include multi point sampling of the same 
individuals/households, development of probability sampling de- 
signs aimed at providing age-specific exposures, and statistical 
modeling approaches for estimating long-term exposures from 
short-term measurements. These types of considerations are dis- 
cussed, along with their impact on choices of sampling units, 
sample sizes, and stratification factors. A generic four-state proba- 
bility population sampling design strategy for a national U.S 
exposure study is presented. (author) 


26349 (NEI-Fl-222-Vol.3, pp. 277-282) The prevalence of ni- 
trous acid in indoor air and its impact on NO. measurements 
made by passive samplers. Spicer, C.W. (Atmospheric Science 
and Applied Technology Dept., Battelle, Columbus, OH (United 
States)); Yanagisawa, Yukio; Mulik, J.D.; Billick, 1.H. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.3: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ‘93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Recent research has demonstrated that nitrous acid (HONO) is 
produced in indoor environments by the reaction of NO2 with inte- 
rior surfaces, and is also emitted directly by some combustion 
sources. We have recently characterized the interference caused 


by HONO to NOz measurements made by several commonly used 
continuous NO2z monitors. This paper reports on the effect of 
HONO on NOz measurements made by passive sampling devices. 
The objective of this study was to evaluate the interference due to 
HONO, and the accuracy and precision, for passive samplers used 
for indoor NO2 measurements. (author) 


26350 (NEI-Fi-222-Vol.3, pp. 289-294) Personal exposures 
of preschool children to carbon monoxide and nitrogen diox- 
ide. The role of gas stoves. Alm, S. (National Public Health 
Institute, Kuopio (Finland). Div. of Environmental Health); Jantunen, 
M.J.; Mukala, K.; Tuomisto, J.; Pasanen, P. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air '93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Personal 1-h mean CO exposures of preschool children in two 
day care centers of Helsinki were measured with continuously 
recording personal exposure monitors, and their personal 1-wk 
NOz exposures with Palmes tubes. The results were compared to 
fixed site ambient air monitoring results and related to the presence 
of high CO, low heat value town gas fired stoves in the homes of 
the children. Results show that fixed site ambient air monitors are 
of little value in predicting personal exposures of children or even 
their relative differences between areas, and also that town gas 
fired stoves have a profound effect on the CO exposures, and little 
or no effect on the NO2 exposures of the children. (author) 


26351 (NEI-Fl-222-Vol.3, pp. 295-300) Predicting the distr- 
bution of population exposures to NO, in a large urban area. 
Ozkaynak, H. (Harvard School of Public Health, Boston, MA 
(United States)); Spengler, J.D.; Butler, D.; Billick, |. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.3: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
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policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

This article applies microenvironment-specific models of NO» 
levels to a case study analysis of exposures of gas-range home 
residents. Personal exposure distributions are estimated using ex- 
isting models of indoor NOz levels, combined with supplementary 
data on the local distribution of in-home sources, concentration dis- 
tributions in unmonitored micro environments, distributions of 
outdoor NO» levels, and time-activity profiles. Model predictions 
are found to be comparable to measured exposures. The utility of 
this exposure simulation methodology for policy and regulatory 
evaluations is demonstrated trough an examination of alternative 
hypothetical scenarios for mitigating NO2 exposure. (author) 


26352 (NEI-FI-222-Vol.3, pp. 301-305) Human exposures to 
wood smoke in rural areas of South Africa. Terblanche, A.P.S. 
(Council for Scientific and Industrial Research, Pretoria (South 
Africa). Atmospheric Processes and Management Advice); Dan- 
ford, |.R.; Baunok, |. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

More than 60 % of the South African population use unpro- 
cessed fuels,such as coal and wood, as primary household 
cooking and heating fuels. A proJect was undertaken to measure 
human exposures to air pollutants emitted as a result of household 
wood combustion processes in rural areas of South Africa. Mea- 
surements of SO2, NO2 and CO were done with fixed monitors 
placed inside the cooking areas, while total suspended particulates 
(TSP) were measured inside the cooking and the sleeping areas of 
the homes. Total volatile organic compounds (TVOC) were mea- 
sured inside the cooking areas and outside the homes. In addition, 
personal monitoring of TSP was done in 15 children, aged 8 to 12 
years. SOz, NO» and CO were monitored continuously with an 
electrochemical monitor (EXOTOX Model 75), TVOCs were sam- 
pled with 3M passive samplers and analysed with a GC, using an 
FID detector. TSP was sampled at 2 Q/min, using low flow pumps 
and cellulose filters. Gravimetric analyses were performed. The 
hazards of wood fuel use as a health risk factor in rural South 
Africa, has been raised through this project. Practical and afford- 
able means of reducing exposures are currently explored. (author) 


26353 (NEI-Fl-222-Vol.3, pp. 307-312) Exposure monitoring 
of nitrogen dioxide in Moscow. Pilot study within the 
WHO/UNEP human exposure assessment locations/HEAL/ 
Programme. Avaliani, S.L. (A.N.Sysin Research Inst. of Human 
Ecology and Environmental Health, Moscow (Russian Federation)); 
Vashkova, W.; lrodova, E.V.; Rakhmanina, N.A.; Zinovieva, N.P.; 
Kartashova, A.V. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 623p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

A pilot project has been undertaken to establish and validate a 
methodology for measuring in a standardized way personal expo- 
sures of volunteer subjects to nitrogen dioxide using badge-type 
monitors in Moscow. Simultaneous measurements of indoor and 
outdoor nitrogen dioxide at the subject's home were obtained for 
comparison purposes. Mean personal exposures of the volunteer 
subjects ranged from 9.39 to 23.18 ppb with a range of 24-hour 
individual values of 4.47 to 56.50 ppb. These exposures were pri- 
marily influenced by fuel source, length of cooking time and time 
spent in the kitchen. At all sites a significant relationship was found 
between the monitored personal exposures to nitrogen dioxide and 
the estimated exposures based on recorded times spent in various 
micro environments indoors and outdoors. In general, concentra- 
tions of nitrogen dioxide indoors were lower than outdoors when no 
internal sources of nitrogen dioxide were present and higher than 
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outdoors when internal sources of nitrogen dioxide were present. 
(author) 


26354 (NEI-FI-222-Vol.3, pp. 313-323) Exposure to nitrogen 
dioxide. Comparison of individual exposure in 10 intants. 
Dorre, W.H. (Humboidt Univ., Berlin (Germany). Inst. for Microbiol- 
ogy and Hygiene); Knauer, A. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.3: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air '93. Combustion products, risk assessment, policies. Pro- 
ceedings. 623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Previous assessments and models of exposure predominantly 
considered adults. From the medical and preventive point of view, 
however, it is of special importance to gain exposure data of sus- 
ceptible parts of the population like children, for example. In this 
investigation the real exposure of ten infants to air pollutants, par- 
ticularly to NOz, is compared using an exposure model. The 
comparison is based upon patterns of stay and related pollutants 
concentrations. There are, in part, significant differences in individ- 
ual exposure to NO». The individual exposure to NOz during the 
course of one day amounts to a relation of 1:3 and for the hourly 
variations during this day to a relation of 1:14. (author) 


26355 (NEI-Fl-222-Vol.3, pp. 325-329) The concentration of 
nitrogen dioxide and formaldehyde in indoor air and their ex- 
posure levels to students in Japan. Muramatsu, Satoru 
(Suginami-Nishi Health Center, Tokyo (Japan)); Matsumura, 
Toshiro; Okamoto, Sigeo. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701-Vol.3: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
93. Combustion products, risk assessment, policies. Proceedings. 
623p. Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

A study was made of indoor air pollution in school rooms and its 
effect on students who were living in limited areas and were 
exposed to air pollutants in Tokyo. The actual concentrations of pol- 
lutants such as nitrogen dioxide and formaldehyde in school rooms 
were measured, and the personal exposures were monitored. The 
indoor and outdoor concentration of nitrogen dioxide had a high 
correlation. Students’ personal exposure levels were the same in 
both urban and rural areas. The indoor formaldehyde levels were 
higher due to indoor sources of formaldehyde. We made a partial 
amendment to the school environmental standards of Tokyo 
Metropolitan Government. It was resolved that the air environmen- 
tal standards of temperature’s range and clean air items must be 
changed to include nitrogen dioxide and formaldehyde. (author) 


26356 (NEI-Fl-222-Vol.3, pp. 331-336) Personal exposure to 
nitrogen dioxide: verifying an exposure model by comparing 
predicted and measured values. Schauer, U. (Humboldt Univ., 
Berlin (Germany). Inst. for Microbiology and Hygiene); Dorre, W. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The case study described in this paper was performed to estab- 
lish a personal exposure profile to nitrogen dioxide. A personal 
sampler and fixed monitoring stations for this pollutant provided 
concentration values of the subject's immediate vicinity and major 
daily micro environments. Mathematical modeling was used to de- 
scribe the individual exposure situation and to predict exposure 
values. After the measurement state measured and calculated data 
were compared to verify the exposure model. Predicting personal 
exposure to a variety of air pollutants is a key issue in preventive 
health care and should therefore be paid more attention to by 
health authorities and air pollution epidemiologists. (author) 


26357 


(NEI-F}-222-Vol.3, pp. 337-342) Study on the per- 
sonal exposure level to nitrogen dioxide for housewives in 
Beijing. An international formal study within the WHO/UNEP 
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human exposure assessment locations (HEAL) programme. 
Ruiiin Song (Chinese Academy of Preventive Medicine (China). 
Inst. of Environmental Health Monitoring); Guifang Wang; Jinpeng 
Zhou. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
Vol.3: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion 
products, risk assessment, policies. ‘Proceedings. 623p. Order 
Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

59 housewives have been chosen in Beijing city and their activity 
model, indoor air pollution caused by different burning fuels and 
their effects on human exposure have also been observed. The re- 
sults demonstrate that personal exposures of housewives with gas 
stoves are little higher than those with LPG and coal stoves espe- 
cially in winter. Housewives spend 84 % (in winter) and 75 % (in 
summer) of their time at home every day. The estimated value of 
time weighted average concentration of personal exposure has 
good consistency with measured value. (author) 


26358 (NEI-Fl-222-Vol.3, pp. 343-348) Alternative estimates 
of exposure to nitrogen dioxide and their implications to epi- 
demiologic study design. Xue, Jiapping (Harvard Univ. School of 
Public Health, Boston, MS (United States)); Ozkaynak, H.; Ware, 
J.H.; Spengler, J.D.; Billick, |.; Silvers, A. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Epidemiologic studies have used a variety of approaches to esti- 
mate nitrogen dioxide (NO2) exposure. The objective of this paper 
is to evaluate implications of alternative exposure assessment de- 
signs in epidemiologic studies of NO2 health effects. The analysis 
relies upon extensive measurements of indoor, outdoor and per- 
sonal NO, gathered from several communities in the U.S. 
(Steubenville, OH; St. Louis, MO; Watertown, MA; Portage, WI; 
Kingston and Harrirnan, TN; Topeka, KS; and Los Angeles, CA) 
over the last decade. These data sets are used to characterize the 
variation in indoor NO, concentrations explained by outdoor NO, 
and available home characteristics information. Personal exposure 
to NO» and available time/activity diary data gathered in Los Ange- 
les, CA are used in developing microenvironmental models of 
personal exposure from each type of available NO2z measure- 
ments. Finally, the implications of these results, regarding sample 
size and study power in the design of epidemiologic studies are 
also discussed. (author) 


26359 (NEI-Fl-222-Vol.3, pp. 451-456) Indoor concentration 
modeling of aerosol strong acidity. Zelenka, M. (National 
Oceanic and Atmospheric Administration (United States). Air Re- 
sources Laboratory. Atmospheric Sciences Modeling Division); 
Waldman, J.; Suh, Helen; Koutrakis, P. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.3: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Combustion products, risk assessment, 
policies. Proceedings. 623p. Order Number DE95796395. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

A model! for estimating indoor concentrations of acid aerosol was 
applied to data collected during the summer of 1989, in a densely 
populated location in New Jersey. The model, from a study of a 
semi-rural community in Pennsylvania, was used to estimate indoor 
concentrations of aerosol strong acidity (H*) at an elderly care resi- 
dence in suburban New Jersey. The purpose of the present work 
is to assess the applicability of the model for predicting H* expo- 
sures in a suburban environment and to evaluate the model's 
performance for daytime and nighttime periods. Indoor and outdoor 
samples were taken at an elderly care home between June 20 and 
July 30, 1989. The indoor and outdoor monitoring schedule col- 
lected two 12-h samples per day. Samples were taken with the 
Indoor Denuder Sampler (IDS). Samples were analyzed for indoor 





and outdoor concentrations of aerosol strong acidity (H*), ammonia 
(NH3), and anion determination. The model generally underesti- 
mated the indoor H* concentration. Slight improvement was seen 
in the model estimate of H* for the nighttime period (7:00 pm to 
7:00 am, local time). The model applied to the site in New Jersey 
did not predict the indoor H* concentrations as well as it did for the 
experiment from which it was developed. (author) 


26360 (NEI-Fil-222-Vol.3, pp. 507-512) An overview and 
rationale of ventilation related indoor air quality recommenda- 
tions and requirements. Liddament, M.W. (Air Infiltration and 
Ventilation Centre, Coventry (United Kingdom)); Limb, M. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air '93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Ventilation plays a key role in maintaining optimum air quality in 
buildings. At its most basic level, it is needed to satisfy the 
metabolic requirements of occupants. In addition, it is commonly 
used to dilute and disperse pollutants generated within buildings. 
During periods in which heating or cooling is needed, ventilation 
can contribute significantly to energy demand. It is therefore desir- 
able to avoid excessive or unnecessary ventilation. Thus an 
apparent conflict arises between a desire to limit ventilation, in or- 
der to minimise heat loss, and a need to increase ventilation, in 
order to avoid indoor air quality problems. As a consequence, re- 
quirements and recommendations are evolving in many countries 
covering ventilation performance and building airtightness. The 
objective of this paper is to review these developments and to un- 
dertake an international comparison of relevant Standards, Codes 
and recommendations. It is shown that a wide diversity of Stan- 
dards exist which reflect differing views on the role of ventilation in 
controlling indoor air quality. (author) 


26361 (NEI-Fl-222-Vol.3, pp. 519-524) Quality assured in- 
door climate quality (QA-ICQ). Rengholt, U. (Swedish Society of 
Heating and Air Conditioning Engineers, Stockholm (Sweden)). 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.3: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Combustion products, 
risk assessment, policies. Proceedings. 623p. Order Number 
DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

Sick buildings and other |AQ-issues have ca used much dissatis- 
faction. To create buildings with a satisfying and long lasting indoor 
climate we need to put the user and user reactions into focus. One 
way to do this is to use a Quality Assured Indoor Climate Technol- 
ogy. The Scanvac Guidelines ‘Classified Indoor Climate’ show a 
way to a quality based indoor climate technology. They specify In- 
door Climate Quality factors to be used as a base for the design- 
and construction process. This paper gives an overview of the ba- 
sic ideas behind the guidelines, their content and use. The 
Guidelines specify a classified quality standard for Indoor Climate 
Quality consisting of three Thermal Classes, two Air Quality 
Classes and two Sound Level Classes. Every class is characterized 
by the percentage of dissatisfied persons it will create and defined 
by several indoor climate factor values (eg optimum temperature, 
temperature gradients, air pollution levels etc). An exception is 
made for the sound level classes, which are characterized by the 
accepted sound level. The Scanvac Guidelines also deals with the 
airflow issue. They specify which airflow that is necessary to get a 
good indoor air quality with respect to material emissions. The pa- 
per gives arguments for the standpoint that airflows should be 
calculated as an individual factor with respect to the air pollution 
sources that are present in the individual case. Air flows should not 
be calculated as fixed standard values in the way that has been 
the usual procedure. As a result of the ‘individual calculation proce- 
dure’ it shows that the necessary air flows will vary substantially 
depending on the choice of building materials. (author) 


26362 (NEI-Fl-222-Vol.3, pp. 531-536) New edition of the 
German standard DIN 1946 part 2 for indoor air requirements. 
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Fitzner, K. (Technische Universitaet Berlin (Germany). Hermann- 
Rietschel-Institut). Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.3: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Com- 
bustion products, risk assessment, policies. Proceedings. 623p. 
Order Number DE95796395. Source: OSTI; NTIS. 

Published in 6 volumes. 

The standard DIN 1946 is the German standard for indoor air re- 
quirements in ventilated working and assembly rooms (originally: 
VDI-Ventilation rules). A new edition (1) of this standard (being is- 
sued in 1993) will give requirements for the following items: 1. 
Maximum air velocities. 2. Range of operative temperatures. 3. 
Permissible vertical temperature increase and limits for radiant 
asymmetry. 4. Minimum outdoor air rates estimated by one of four 
methods: Person related, floor area related, calculated for a limited 
concentration of pollutants (ppm) or for a given perceived air quality 
(decipol). The standard gives technical advice regarding for air con- 
ditioning and ventilation systems and their components. (author) 


26363 (NREL/TP-—452-8106) Spectral selectivity of elec- 
trochromic windows with color state for all-sky conditions. 
Soule, D.E. (Western Illinois Univ., Macomb, IL (United States)); 
Zhang, J.G.; Benson, D.K. National Renewable Energy Lab., 
Golden, CO (United States). Jul 1995. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-950793-9: 40. annual meeting of the Society of Photo- 
Optical Instrumentation Engineers, San Diego, CA (United States), 
9-14 Jul 1995). Order Number DE95009262. Source: OSTI; NTIS; 
GPO Dep. 

The optical performance of an electrochromic window is studied 
for the visible, ultraviolet, and near infrared spectral regions. The 
performance is found to deviate strongly with window color state 
and for clear or cloudy skies. A new spectral cloud model is ap- 
plied to an electrochromic window recently developed at NREL. A 
spectral comparison is made between the electrochromic window 
and spectrally selective standard windows. Two series of double- 
glazed window sections, including the electrochromic window with 
color state and a series of low-E windows, were measured for 
transmittance and reflectance (300-2500nm), With these spectral 
data, a new near-infrared blocking (reflection + absorption) factor is 
developed for window application in warm climates for cooling load 
reduction. A chromaticity analysis is presented for both the daylight 
spectra and the transmitted electrochromic window spectra with 
color state, Computed daylight correlated color temperatures show 
a wide range, with values of 5660K for clear global irradiation, 
6210K for clouds, and 13,250K for a zenith blue sky. Chromatic 
trajectories with color state for transmitted radiation extend further 
toward the blue to 8180K for the global and 28,990K for zenith sky 
irradiation. 


26364 (NREL/TP-472-6231) International Energy Agency 
building energy simulation test (BESTEST) and diagnostic 
method. Judkoff, R.; Neymark, J. National Renewable Energy 
Lab., Golden, CO (United States). Feb 1995. 296p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94000280. Source: OSTI; NTIS; 
GPO Dep. 

This is a report on the Building Energy Simulation Test 
(BESTEST) project conducted by the Model Evaluation and Im- 
provement International Energy Agency (IEA) Experts Group. The 
group was composed of experts from the Solar Heating and Cool- 
ing (SHC) Programme, Task 12 Subtask B, and the Energy 
Conservation in Buildings and Community Systems (BCS) Pro- 
gramme, Annex 21 Subtask C. Recognizing that the needs for 
model evaluation were similar in both IEA programmes, the com- 
bined Experts Group was approved by the Executive Committees 
in 1990. This is the first joint group organized by the respective 
IEA Executive Committees, and it has resulted in significant cost 
savings for all participating countries. The objective of this subtask 
has been to develop practical implementation procedures and data 
for an overall IEA validation methodology which has been under 
development by NREL since 1981, with refinements contributed by 
the United Kingdom. The methodology consists of a combination of 
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empirical validation, analytical verification, and comparative analy- 
sis techniques. This report documents a comparative testing and 
diagnostic procedure for thermal models related to the architectural 
fabric of the building. Other projects (reported elsewhere) con- 
ducted by this group include work on empirical validation, analytical 
verification, and comparative test cases for commercial buildings. 
in the BESTEST project, a method was developed for systemati- 
cally testing whole-building energy simulation programs and 
diagnosing the sources of predictive disagreement. Field trials of 
the method were conducted with a number of “reference” programs 
selected by the participants to represent the best state-of-the-art 
detailed simulation capability available in the United States and Eu- 
rope. These included BLAST, DOE2, ESP, SERIRES, S3PAS, 
TASE, and TRNSYS. 


26365 (NUREG/CP-0140-Vol.1, pp. 119-137) Use of Circa- 
dian Lighting System to improve night shift alertness and 
performance of NRC Headquarters Operations Officers. Baker, 
T.L. (ShiftWork Systems, Cambridge, MA (United States)); Moris- 
seau, D.; Murphy, N.M. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1995. In Twenty-second water safety information meeting: Pro- 
ceedings: Volume 1: Plenary session; Advanced instrumentation 
and control hardware and software; Human factors research; IPE 
and PRA. 391p. Source: OSTI; NTIS; GPO; INIS. 

The Nuclear Regulatory Commission’s (NRC) Headquarters Op- 
erations Officers (HOOs) receive and respond to events reported in 
the nuclear industry on a 24-hour basis. The HOOs have reported 
reduced alertness on the night shift, leading to a potential deterio- 
ration in their on-shift cognitive performance during the early 
morning hours. For some HOOs, maladaptation to the night shift 
was also reported to be the principal cause of: (a) reduced alert- 
ness during the commute to and from work, (b) poor sleep quality, 
and (c) personal lifestyle problems. ShiftWork Systems, Inc. (SWS) 
designed and installed a Circadian Lighting System (CLS) at both 
the Bethesda and Rockville HOO stations with the goal of facilitat- 
ing the HOOs physiological adjustment to their night shift 
schedules. The data indicate the following findings: less subjective 
fatigue on night shifts; improved night shift alertness and mental 
performance; higher HOO confidence in their ability to assess 
event reports; longer, deeper and more restorative day sleep after 
night duty shifts; swifter adaptation to night work; and a safer com- 
mute, particularly for those with extensive drives. 


26366 (PNL-10543) Persistence of energy savings of light- 
ing retrofit technologies at the Forrestal Building. Chvala, W.D. 
Jr.; Wahlstrom, R.R.; Halverson, M.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1995. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95016116. Source: OSTI; NTIS; GPO Dep. 

In 1989, the Forrestal Building, headquarters for the U.S. Depart- 
ment of Energy, was chosen for a major lighting retrofit project. The 
project replaced the aging fighting system newer, energy-efficient 
fixtures. Pacific Northwest Laboratory conducted a three-part moni- 
toring study at the Forrestal Building to (1) characterize building 
energy use, (2) empirically measure savings realized by the light- 
ing retrofit, and (3) determine the persistence of energy savings. 
This report summarizes the findings from the third and final moni- 
toring phase. Two data loggers were left installed at the Forrestal 
Building and data were collected for a 12-month period after the 
lighting retrofit was completed. An analysis-of-variance test indi- 
cated that the mean monthly lighting demand is increasing. A 
regression analysis performed on the data indicated that the mean 
monthly lighting demand for workdays is increasing at a rate of 
0.3652+0.1101 kW/mo. The nonworkday demand is increasing at 
a rate of 0.3408+0.1027 kW/mo. During the same period, workday 
mean monthly plug load demand increased 0.0912+0.0275 kW/ 
mo., while nonworkday plug loads decreased slightly. The gradual 
increase, though significant, is reduced when compared to the 56% 
savings recorded after the lighting retrofit. The increase is attributed 
to a combination of occupants returning to original (pre-retrofit poor) 
behavior and a small set of occupancy sensors being defeated by 
building occupants. Degradation of lighting fixtures from “bum-in 
time” was ruled out because all burn-in time is expected in the first 
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few months and the increasing trend persists over the 11 months 
of this study. Because the lighting demand was still increasing at 
the end of the study, without further data collection, it was not pos- 
sible to determine when the increase would level out. Therefore, 
the true energy savings from the lighting retrofit remain unknown. 


26367 (PNL-10629) Cost effectiveness of the 1993 Model 
Energy Code in Colorado. Lucas, R.G. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1995. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95015805. Source: OSTI; NTIS; 
GPO Dep. 

This report documents an analysis of the cost effectiveness of 
the Council of American Building Officials’ 1993 Model Energy 
Code (MEC) building thermal-envelope requirements for single- 
family homes in Colorado. The goal of this analysis was to compare 
the cost effectiveness of the 1993 MEC to current construction 
practice in Colorado based on an objective methodology that deter- 
mined the total life-cycle cost associated with complying with the 
1993 MEC. This analysis was performed for the range of Colorado 
climates. The costs and benefits of complying with the 1993 NIEC 
were estimated from the consumer's perspective. The time when 
the homeowner realizes net cash savings (net positive cash flow) 
for homes built in accordance with the 1993 MEC was estimated to 
vary from 0.9 year in Steamboat Springs to 2.4 years in Denver. 
Compliance with the 1993 MEC was estimated to increase first 
costs by $1190 to $2274, resulting in an incremental down payment 
increase of $119 to $227 (at 10% down). The net present value of 
all costs and benefits to the home buyer, accounting for the mort- 
gage and taxes, varied from a savings of $1772 in Springfield to a 
savings of $6614 in Steamboat Springs. The ratio of benefits to 
costs ranged from 2.3 in Denver to 3.8 in Steamboat Springs. 


26368 (PNL-SA-23975) Comprehensive facility energy 
assessment using FEDS. Hadley, D.L. (Energy and Demand Sav- 
ings Opportunities, Fort Irwin, California (United States)); Keller, 
J.M.; Richman, E.E.; Quinones, R. Pacific Northwest Lab., Rich- 
land, WA (United States). Dec 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-941218-11: 17. world energy engineering congress and 
the 4th environmental technology congress and expo, Atlanta, GA 
(United States), 7-9 Dec 1994). Order Number DE95014624. 
Source: OSTI; NTIS; GPO Dep. 

The energy savings and demand reduction opportunities at the 
Army’s National Training Center at Fort Irwin, California, were eval- 
uated. The Fort Irwin analysis made use of the recently developed 
Facility Energy Decision Screening (FEDS) System Level-2 
software tool. FEDS is a systematic, technology-neutral, and fuel- 
neutral approach to evaluating energy savings opportunities at 
large facilities. FEDS analyzes most major building end uses (e.g., 
heating, cooling, lighting, ventilation, and service hot water), includ- 
ing interactive effects (e.g., the effect of a lighting technology on 
heating and cooling loads). FEDS output provides specific cost, en- 
ergy (and demand) charges, and life-cycle cost (LCC) information, 
by cost-effective energy resource opportunities (EROs). The 
remaining end uses common to large facilities (e.g., motors, trans- 
mission and distribution, vehicles) are analyzed using manual 
calculation methods. The present value (PV) of the installed cost of 
all EROs constituting the minimum LCC efficiency resource (i.e., 
cost-effective) at Fort Irwin is approximately $23.9 million in 1994 
dollars (1994$). The PV of the energy and demand, operations and 
maintenance (O&M), and replacement savings associated with this 
investment is approximately $87.3 million, for an overall NPV of 
$63.6 million. This paper will describe the FEDS process and 
present detailed results of the comprehensive energy resource as- 
sessment conducted at Fort Irwin. 


26369 (SBI-MEDD—110) Life cycle based building design. 
Computation tool for energy- and emission calculations. 
Traberg-Borup, S. Statens Byggeforskningsinstitut, Hoersholm 
(Denmark). 1995. 95p. (in Danish). Contract ENS-1213/91-0011. 
Order Number DE95796414. Source: OSTI; NTIS. 

EFP-91. 

The building sector accounts for much of total national energy 
consumption (ca. 50%) in connection with the construction, produc- 
tion of building materials and removal of buildings, added to 





operating consumption. An energy and environment LCA-model 
(Life Cycle Assessment), which aims at identifying significant en- 
ergy consumptions in all phases of the building's life cycle and at 
identifying SO2 and CO2 emission, was setup. The model, adapted 
to a personal computer, is described. It includes a calculation tool 
implemented through the use of Quattro-Pro, a standard spread- 
sheet. The tool consists of 24 forms divided into 3 groups. One 
group is used for calculating the quantities of construction products 
used for construction, replacement and recycling in connection with 
construction, operation and demolition of the building. Another 
group is used for calculating energy consumption for the production 
of construction products and for the processes at the building site 
in connection with construction and demolition. The third group is 
used for calculating energy related emissions of SO2 and COz into 
the atmosphere resulting from the energy consumption. A provi- 
sional database for the tool has been set up in order to provide the 
most up to date information on construction products. Finally total 
energy consumption is calculated. (AB) 11 refs. 
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26370 (ANUV/ESD/TM-9$3) The IMPACTT model: Structure 
and technical description. Mintz, M.M.; Tompkins, M.M.; Camp, 
J. Argonne National Lab., IL (United States). Dec 1994. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95016469. Source: OSTI; 
NTIS; GPO Dep. 

The Integrated Market Penetration and Anticipated Cost of 
Transportation Technologies model, or IMPACTT, is a spreadsheet 
model that calculates the effect of advanced-technology vehicies 
and market penetration on baseline fuel use and emissions. Out- 
puts include estimates of the quantity and value of oil displaced 
and emissions reduced by advanced-technology vehicles, the 
quantity of alternative fuels they consume, and the total incremen- 
tal costs bome by purchasers of advanced-technology vehicles. In 
the current version of IMPACTT, up to eight fuel or engine tech- 
nologies applicable to light-duty vehicles can be modeled by using 
a three-phase approach. First, the vehicle stock and miles traveled 
by the advanced-technology vehicle are determined. Second, as- 
sumptions about efficiency and fuel shares are used to estimate 
substitution-fuel use and oil displacement. Third, changes in emis- 
sions of carbon monoxide, non-methane hydrocarbons, nitrogen 
oxides, and carbon dioxide are computed. 


26371 (CONF-9411246-) Transport growth in Bangkok: 
Energy, environment, and traffic congestion. Workshop pro- 
ceedings. Philpott, J. (Asia Regional Office, Bangkok (Thailand)). 
International Inst. for Energy Conservation, Washington, DC 
(United States). [1995]. 241p. Sponsored by USDOE, Washington, 
DC (United States);Environmental Protection Agency, Washington, 
DC (United States);United Nations, New York, NY (USA);Canadian 
International Development Agency (Canada). DOE Contract 
FG02-93P010085. From Transport growth in Bangkok: energy, en- 
vironment, and traffic congestion; Bangkok (Thailand); 1-2 Nov 
1994. Order Number DE95015467. Source: OSTI; NTIS; GPO Dep. 

Bangkok, the capital of Thailand, is a physically and economi- 
cally complexcity with a complicated transport system. With daily 
traffic congestion averaging 16 hours, the air quality is such that to 
breathe street level pollution for 8 eight hours is roughly equivalent 
to smoking nine cigarettes per day. Estimates suggest idling traffic 
costs up to $1.6 billion annually. Energy use within the transport 
sector is on a steady rise with an estimated increase in 11 years of 
two and one half times. Severe health impacts have begun to 
effect many residents - young children and the elderly being partic- 
ularly vulnerable. Bangkok’s air quality and congestion problems 
are far from hopeless. Great potential exists for Bangkok to rem- 
edy its transport-related problems. The city has many necessary 
characteristics that allow an efficient, economical system of trans- 
port. For example, its high density level makes the city a prime 
candidate for an efficient system of mass transit and the multitude 
and close proximity of shops, street vendors, restaurants, and resi- 
dential areas is highly conducive to walking and cycling. Technical 
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knowledge and capacity to devise and implement innovative poli- 
cies and projects to address air quality and congestion problems is 
plentiful. There is also consensus among Bangkokians that some- 
thing needs to be done immediately to clear the air and the roads. 
However, little has been done. This report proposes a new 
approach to transport planning for Bangkok that integrates consid- 
eration of ecological, social, and financial viability in the process of 
making decisions regarding managing existing infrastructure and 
investments in new infrastructure. 


26372 (ERDC—251) Car pooling /ride sharing project. Tray- 
ford, R. S.; Marshall, J. Energy Research and Development Corp., 
Canberra, ACT (Australia). May 1995. 65p. Sponsored by Energy 
Research and Development Corp., Canberra, ACT (Australia). Or- 
der Number DE95503573. Source: OSTI; NTIS (US Sales Only). 
A car pooling scheme known as Easy Share was developed us- 
ing a computer program to match car trips so that ride sharing 
becomes an option for a community as a means of reducing trans- 
port costs and conserving energy. The study also considered 
factors which might affect the success of a scheme including ease 
of use, reliability and convenience of door to door travel. A survey 
found 44% of drivers to be interested in the scheme. The optimum 
membership for a city the size of Melbourne was 150,000 to 
achieve an 80% car pooling matching success rate. 14 figs. 


26373 (LA-UR-95-2132) Traffic jam dynamics in stochastic 
cellular automata. Nagel, K. (Los Alamos National Lab., NM 
(United States)); Schreckenberg, M. Los Alamos National Lab., NM 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9509144-3: 28. international symposium on automotive technology 
and automation: dedicated conference on mechatronics - efficient 
computer support for engineering, manufacturing, testing and relia- 
bility, Stuttgart (Germany), 18-22 Sep 1995). Order Number 
DE95016866. Source: OSTI; NTIS; GPO Dep. 

Simple models for particles hopping on a grid (cellular automata) 
are used to simulate (single lane) traffic flow. Despite their simplic- 
ity, these models are astonishingly realistic in reproducing 
start-stop-waves and realistic fundamental diagrams. One can use 
these models to investigate traffic phenomena near maximum flow. 
A so-called phase transition at average maximum flow is visible in 
the life-times of jams. The resulting dynamic picture is consistent 
with recent fluid-dynamical results by Kuehne/Kerner/Konhaeuser, 
and with Treiterer’s hysteresis description. This places CA models 
between car-following models and fluid-dynamical models for traffic 
flow. CA models are tested in projects in Los Alamos (USA) and in 
NRW (Germany) for large scale microsimulations of network traffic. 


26374 (LA-UR-95-2160) Physical modeling of traffic with 
stochastic cellular automata. Schreckenberg, M. (Univ. Duisburg 
(Germany)); Nagel, K. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by Department of Transportation, 
Washington, DC (United States);Germany, Government of (Ger- 
many). DOE Contract W-7405-ENG-36. (CONF-9509144—2: 28. 
international symposium on automotive technology and automation: 
dedicated conference on mechatronics - efficient computer support 
for engineering, manufacturing, testing and reliability, Stuttgart 
(Germany), 18-22 Sep 1995). Order Number DE95016854. Source: 
OSTI; NTIS; GPO Dep. 

A new type of probabilistic cellular automaton for the physical 
description of single and multilane traffic is presented. In this model 
space, time and the velocity of the cars are represented by integer 
numbers (as usual in cellular automata) with local update rules for 
the velocity. The model is very efficient for both numerical simula- 
tions and analytical investigations. The numerical results from 
extensive simulations reproduce very well data taken from real traf- 
fic (e.g. fundamental diagrams). Several analytical results for the 
model are presented as well as new approximation schemes for 
stationary traffic. In addition the relation to continuum hydrodynamic 
theory (Lighthill-Whitham) and the follow-the-leader models is dis- 
cussed. The model is part of an interdisciplinary research program 
in Northrhine-Westfalia (“NRW Forschungsverbund Verkehrssimula- 
tion”) for the construction of a large scale microsimulation mode! 
for network traffic, supported by the government of NRW. 
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26375 (ORNL-6856) Transportation energy data book: Edi- 
tion 15. Davis, S.C. Oak Ridge National Lab., TN (United States). 
May 1995. 329p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95016377. Source: OSTI; NTIS; GPO Dep. 

The Transportation Energy Data Book: Edition 15 is a statistical 
compendium. Designed for use as a desk-top reference, the data 
book represents an assembly and display of statistics and informa- 
tion that characterize transportation activity, and presents data on 
other factors that influence transportation energy use. Purpose of 
this document is to present relevant statistical data in the form of ta- 
bles and graphs. Each of the major transportation modes is treated 
in separate chapters or sections. Chapter | compares US trans- 
portation data with data from other countries. Aggregate energy 
use and energy supply data for all modes are presented in Chapter 
2. The highway mode, which accounts for over three-fourths of to- 
tal transportation energy consumption, is dealt with in Chapter 3. 
Topics in this chapter include automobiles, trucks, buses, fleet ve- 
hicles, federal standards, fuel economies, and high-occupancy 
vehicle lane data. Household travel behavior characteristics are 
displayed in Chapter 4. Chapter 5 contains information on alterna- 
tive fuels and alternative fuel vehicles. Chapter 6 covers the major 
nonhighway modes: air, water, and rail. The last chapter, Chapter 
7, presents data environmental issues relating to transportation. 


26376 (ORNL-6872) Aggregate vehicle travel forecasting 
model. Greene, D.L. (Tennessee Univ., Knoxville, TN (United 
States)); Chin, Shih-Miao; Gibson, R. Oak Ridge National Lab., TN 
(United States). May 1995. 67p. Sponsored by Department of 
Transportation, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95016397. Source: OSTI; 
NTIS; GPO Dep. 

This report describes a model for forecasting total US highway 
travel by all vehicle types, and its implementation in the form of a 
personal computer program. The model comprises a short-run, 
econometrically-based module for forecasting through the year 
2000, as well as a structural, scenario-based longer term module 
for forecasting through 2030. The short-term module is driven pri- 
marily by economic variables. It includes a detailed vehicle stock 
model and permits the estimation of fuel use as well as vehicle 
travel. The longer-tenn module depends on demographic factors to 
a greater extent, but also on trends in key parameters such as 
vehicle load factors, and the dematerialization of GNP. Both pas- 
senger and freight vehicle movements are accounted for in both 
modules. The model has been implemented as a compiled pro- 
gram in the Fox-Pro database management system operating in 
the Windows environment. 


26377 (UCRL-ID—120267) Study of a new passive magnetic 
levitation concept. Post, R.F. Lawrence Livermore National Lab.., 
CA (United States). Mar 1995. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95016049. Source: OSTI; NTIS; GPO Dep. 

As a bonus from an existing LDRD-supported project (Electro- 
mechanical Battery Research and Development) a new concept for 
the magnetic levitation of a moving object evolved. To initiate a 
study of the merits of the concept mid-year “seed money” LDRD 
funding was provided. The FY94 activities resulted in a preliminary 
evaluation of the merits of this concept through calculations, labora- 
tory measurements, and the design of a simple test model. There 
is now considerable international interest in the “Maglev” concept 
for highspeed trains. Wear, rolling friction, and speed limitations of 
conventional rail technology make this technology unsuitable for 
such trains, whence the use of magnetic levitation. In present Ma- 
glev trains, however, such as those constructed in Germany and 
Japan, servo-controlied magnetic systems are required, involving 
sensor and control circuitry and non-trivial on-board power require- 
ments. In such systems the failure of a control system can have 
serious consequences, so that redundant systems may be re- 
quired, thus adding to the cost and complexity. It would be highly 
desirable to replace the present “active”, servo-controlled magnetic 
levitation systems with a totally passive one, one for which neither 
control circuits nor on-board power would be required. Failure of 
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such a system could be made to be much more benign in its con- 
sequences than for servo-controlled ones, and the cost, particularly 
of the on-board equipment, might be greatly reduced. 
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Refer also to citation(s) 25100, 25120, 25129, 25130, 25227, 
25244, 25245, 25276, 25348, 25488, 25492, 25660, 25661, 25682, 
25693, 25695, 25721, 25722, 25724, 25752, 26189, 26211, 26215, 
26291, 26467, 26519, 26568, 26581, 26598, 26761, 26889, 26991, 
26998, 27399, 27722, 27803 


26378 (ADEME-88-02-0123) Energy in the foundry. Mabi- 
lais, P. Agence de l'Environnement et de la Maitrise de |’Energie, 
75 - Paris (France). 1991. 45p. (In French). Order Number 
DE95796833. Source: OSTI; NTIS (US Sales Only). 

The study on the energy in the foundry has been carried out as 
part of the contract AFME-CTIF (Agence Francaise pour la Maitrise 
de l’Energie- Centre Technique des Industries de la Fonderie). The 
results of this work deal with two main subjects. First, different 
means of elaboration of the spheroidal graphite cast-iron have 
been economically compared. That is to say that consumption and 
costs of energy and row materials have been calculated. Second, 
a data bank have been created in order to classify the consump- 
tion and the costs of energy in the foundry in 6 countries of the 
european community. This data bank can be consulted with the 
agreement of the CTIF. (TEC). 12 figs. 


26379 (ADEME-89-93-0025) Cogeneration development in 
Europe. Jenn, F.; Schulz, J.; Lopez, J.; Radanne, P. Agence de 
l'Environnement et de la Maitrise de I'Energie, 75 - Paris (France). 
1990. 179p. (In French). Order Number DE95796841. Source: 
OSTI; NTIS (US Sales Only). 

This report deals with the cogeneration development in different 
countries in Europe. It is divided into 5 parts, corresponding to 5 
countries, namely Spain, Belgium, Great-Britain, Germany and 
Italy. Each country presents its situation in a matter of cogenera- 
tion, its electricity and gas price-list and the laws concerning the 
combined production of heating and electricity. (TEC). 


26380 (ADEME-91-07-0009) Gathering and elimination of 
hospital wastes. Feasibility study. Agence de I’Environnement et 
de la Maitrise de l’Energie, 75 - Paris (France). 1991. 98p. (in 
French). Order Number DE95796854. Source: OSTI; NTIS (US 
Sales Only). 

This study presents the current conditions of elimination of hospi- 
tal wastes in the surroundings of Paris. The first solution presented 
to eliminate dangerous waste is to burn them in the Creteil inciner- 
ation plant. Another solution consists in disinfecting dangerous 
wastes. (TEC). 8 figs., 21 tabs. 


26381 (ADEME-91-07-DOC002) Technico-economical study 
of energy retrieval in urban wastes incineration plants. Agence 
de l'Environnement et de la Maitrise de |'Energie, 75 - Paris 
(France). 1991. 84p. (in French). Order Number DE95796862. 
Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to analyse the treatment of waste 
incineration fumes. This technique seems to be the best solution to 
the problem of dumping grounds, and it also enables (in particular 
conditions) to retrieve heat. (TEC). 16 figs., 22 tabs. 


26382 (ANL/ES/CP-86560) Catalytic pyrolysis of automo- 
bile shredder residue. Arzoumanidis, G.G. (and others); 
Mcintosh, M.J.; Steffensen, E.J. Argonne National Lab., IL (United 
States). [1995]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950801— 
12: 210. national meeting of the American Chemical Society, 
Chicago, IL (United States), 20-25 Aug 1995). Order Number 
DE95014099. Source: OSTI; NTIS; GPO Dep. 

In the United States, approximately 10 million automobiles are 
scrapped and shredded each year. The mixture of plastics and 
other materials remaining after recovery of the metals is known as 
Automobile Shredder Residue (ASR). In 1994, about 3.5 million 
tons of ASR was produced and disposed of in landfills. However, 
environmental, legislative, and economic considerations are forcing 
the industry to search for recycling or other alternatives to disposal. 





Numerous studies have been done relating the ASR disposal prob- 
lem to possible recycling treatments such as pyrolysis, gasification, 
co-liquefaction of ASR with coal, chemical recovery of plastics from 
ASR, catalytic pyrolysis, reclamation in molten salts, and vacuum 
pyrolysis. These and other possibilities have been studied inten- 
sively, and entire symposia have been devoted to the problem. 
Product mix, yields, toxicology issues, and projected economics of 
conceptual plant designs based on experimental results are among 
the key elements of past studies. Because the kinds of recycling 
methods that may be developed, along with their ultimate eco- 
nomic value, depend on a very large number of variables, these 
studies have been open-ended. It is hoped that it may be useful to 
explore some of these previously studied areas from fresh per- 
spectives. One such approach, currently under development at 
Argonne National Laboratory, is the catalytic pyrolysis of ASR. 


26383 (BNL-61763) A review of incentives, strategies and 
model technologies for recycling photovoltaic modules. De- 
Phillips, M.P.; Moskowitz, P.D. Brookhaven National Lab., Upton, 
NY (United States). 7 Mar 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95012246. Source: OSTI; NTIS; GPO Dep. 

This paper identifies existing recycling programs for consumer 
products with similar composition to photovoltaic (PV) modules, in- 
cluding cathode-ray tubes, electronic circuit boards, batteries, and 
automobile windshield glass. Discussed are incentives, the selec- 
tion of technologies, and strategies used to recycle these products. 
Since the technologies for recycling these products exist, develop- 
ing a process, or series of processes, for PV modules should 
primarily be a matter of customization. Developing an entire recy- 
cling program that is economically feasible will provide a greater 
challenge. Achieving this will require careful analysis of incentives, 
use of various combinations of strategies, and inclusion of multiple 
industries for additional technical processes. This can contribute to 
the success of a program by dividing the costs and ensuring that 
secondary products and materials enter into a diverse amount of 
markets. 


26384 (CONF-9505255—1) PMB-Waste: An analysis of flu- 
idized bed thermal treatment. Gat, U.; Kass, M.D.; Lloyd, D.B. 
Oak Ridge National Lab., TN (United States). [1995]. 4p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Department of Defense 
(DOD) conference on industry advanced coating removal; Albu- 
querque, NM (United States); 23-25 May 1995. Order Number 
DE95014580. Source: OSTI; NTIS; GPO Dep. 

A fluidized bed treatment process was evaluated for solid waste 
from plastic media blasting of aircraft protective coating. The 
treatment objective is to decompose and oxidize all organic compo- 
nents, and concentrate all the hazardous metals in the ash. The 
reduced volume and mass are expected to reduce disposal cost. A 
pilot test treatment was done in an existing fluidized bed equipped 
with emissions monitors, and emissions within regulatory require- 
ments were demonstrated. A economic analysis of the process is 
inconclusive due to lack of reliable cost data of disposal without 
thermal treatment. 


26385 


(CONF-9506235—4) Field screening of polycyclic 
hydrocarbons contamination in soil using a portable syn- 
chronous scanning spectrofluorometer. Alarie, J.P. (Oak Ridge 
National Lab., TN (United States)); Watts, W.; Vo-Dinh, Tuan; 
Miller, D.; Hyfantis, G.; Peeler, G.; Engelmann, W.H. Oak Ridge 
National Lab., TN (United States). [1995]. 8p. Sponsored by En- 


vironmental Protection Agency, Washington, DC (United 
States);USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on environmen- 
tal monitors and hazardous waste site remediation; Munich 
(Germany); 19-23 Jun 1995. Order Number DE95016347. Source: 
OSTI; NTIS; GPO Dep. 

Polycyclic aromatic hydrocarbons (PAH) contamination is a con- 
siderable problem at various hazardous waste sites. Sources of 
PAH contamination include incomplete combustion processes, 
wood preservatives, and the fuel industry (1). The development of 
rapid, cost-effective field screening techniques to qualitate or 
quantitate potential PAH contamination could result in improved re- 
mediation efficiency. We have recently developed a portable 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


spectrofluorometer (2) for screening potential PAH contaminants at 
field sites using the synchronous fluorescence approach. In this pa- 
per, the portable spectrofluorometer was used to field screen 
several contaminated soil areas located at the Morristown Industrial 
Site in Morristown, Tennessee using the synchronous fluorescence 
technique. An attempt to quantify PAH contamination was per- 
formed using the NIST 1647a Priority pollutant standard to 
generate a calibration curve. Representative samples were subse- 
quently related to the results obtained from standard laboratory 
measurements. 


26386 (CONF-951135-3) High-lift chemical heat pump 
technologies for industrial processes. Olszewski, M.; Zaltash, A. 
Oak Ridge National Lab., TN (United States). Mar 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From international mechanical engineering 
congress and exhibition - winter annual meeting of the American 
Society of Mechanical Engineers; San Francisco, CA (United 
States); 12-17 Nov 1995. Order Number DE95012845. Source: 
OSTI; NTIS; GPO Dep. 

Traditionally industrial heat pumps (IHPs) have found applications 
on a process specific basis with reject heat from a process being 
upgraded and returned to the process. The IHP must be carefully 
integrated into a process since improper placement may result in 
an uneconomic application. Industry has emphasized a process in- 
tegration approach to the design and operation of their plants. Heat 
pump applications have adopted this approach and the area of ap- 
plicability was extended by utilizing a process integrated approach 
where reject heat from one process is upgraded and then used as 
input for another process. The DOE IHP Program has extended 
the process integration approach of heat pump application with a 
plant utility emphasis. In this design philosophy, reject heat from a 
process is upgraded to pliant utility conditions and fed into the plant 
distribution system. This approach has the advantage that reject 
heat from any pr@s can be used as input and the output can be 
used at any location within the plant. Thus the approach can be 
easily integrated into existing industrial applications and all reject 
heat streams are potential targets of opportunity. The pliant utility 
approach can not be implemented without having heat pumps with 
high-lift capabilities (on the order of 65°C). Current heat pumps 
have only about half the lift capability required. Thus the current 
emphasis for the DOE IHP Program is the development of high lift 
chemical heat pumps that can deliver heat more economically to 
higher heat delivery temperatures. This is achieved with innovative 
cooling (refrigeration) and heating technologies which are based on 
advanced cycles and advanced working fluids or a combination of 
both. This paper details the plan to develop economically competi- 
tive, environmentally acceptable heat pump technologies that are 
capable of providing the delivery temperature and lift required to 
supply industrial plant utility-grade process heating and/or cooling. 


26387 (DOE/CE/15554—T4) Develop apparatus and process 
for second-stage drying. Quarterly progress report, March 27, 
1995-—June 26, 1995. Taylor, F. Mississippi State Univ., MS 
(United States). Forest Products Lab. 11 Jul 1995. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG01- 
94CE15554. Order Number DE95015188. Source: OSTI; NTIS; 
GPO Dep. 

This project relates to drying of lumber. Work was done on heat 


exchanger design, air velocities in pilot scale system, and test 
runs. 


26388 (DOE/CE/23810-61) Materials compatibility and lu- 
bricants research on CFC-refrigerant substitutes. Technical 
progress report, 1 April 1995-30 June 1995. Szymurski, S.R.; 
Hourahan, G.C.; Godwin, D.S.; Amrane, K. Air-Conditioning and 
Refrigeration Technology Inst., Inc., Arlington, VA (United States). 
Aug 1995. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91CE23810. Order Number 
DE95017084. Source: OSTI; NTIS; GPO Dep. 

The Materials Compatibility and Lubricants Research (MCLR) 
program supports critical research to accelerate the introduction of 
CFC and HCFC refrigerant substitutes. The MCLR program 
addresses refrigerant and lubricant properties and materials com- 
patibility. The primary elements of the work include data collection 
and dissemination, materials compatibility testing, and methods 
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development. The work is guided by an Advisory Committee con- 
sisting of technical experts from the refrigeration and 
air-conditioning industry and government agencies. The AirCondi- 
tioning and Refrigeration Technology institute, Inc., (ARTI) manages 
and contracts multiple research projects and a data collection and 
dissemination effort. Detailed results from these projects are re- 
ported in technical reports prepared by each subcontractor. 


26389 (DOE/MC/30098-4082) Energy and environmental 
(JSR) research emphasizing low-rank coal. Sharp, L.L. North 
Dakota Univ., Grand Forks, ND (United States). Dec 1994. 80p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-93MC30098. Order Number DE95009728. Source: 
OSTI; NTIS; GPO Dep. 

The products of plastic thermal depolymerization can be used for 
the manufacture of new plastics or various other hydrocarbon- 
based products. One thermal depolymerization development effort 
is ongoing at the Energy & Environmental Research Center 
(EERC) of the University of North Dakota, under joint sponsorship 
of the American Plastics Council, the 3M corporation, and the 
Department of Energy. Thermal depolymerization process develop- 
ment began at the EERC with a benchscale program that ran from 
9/92 to 6/93 (1). Testing was conducted in a 1-4-lb/hr continuous 
fluid-bed reactor (CFBR) unit using individual virgin resins and 
resin blends and was intended to determine rough operating 
parameters and product yields and to identify product stream com- 
ponents. Process variables examined included temperature and 
bed material, with a lesser emphasis on gas fluidization velocity 
and feed material mix. The following work was performed: (1) a 
short program to determine the suitability of using CaO in a 
postreactor, fixed bed for chlorine remediation, (2) thermal depoly- 
merization of postconsumer plastics, and (3) testing of industrial 
(38M) products and wastes to determine their suitability as feed to a 
thermal depolymerization process. The involvement of DOE in the 
development of the plastics thermal depolymerization process has 
helped to facilitate the transfer of coal conversion technology to a 
new and growing technology area — waste conversion. These two 
technology areas are complementary. The application of known 
coal conversion technology has accelerated the development of 
plastics conversion technology, and findings from the plastics de- 
polymerization process development, such as the development of 
chlorine remediation techniques and procedures for measurement 
of organically associated chlorine, can be applied to new genera- 
tions of coal conversion processes. 


26390 (ETDE-DE-181) Energy conservation at the place of 
work. Bundesministerium fuer Wirtschaft, Bonn (Germany). Referat 
Oeffentlichkeitsarbeit. Nov 1994. 165p. (In German). Order Number 
DE95798828. Source: OSTI; NTIS (US Sales Only). 

The brochure presents information on energy conservation at the 
place of work. It lists short-term, medium-term and long-term mea- 
sures: Constructional measures in the fields of illumination, heat 
generation, waste heat recovery, refrigeration, air conditioning, 
drives and power supply, water consumption, fuel consumption, 
etc. It also informs on the many possibilities of getting public funds 
for these measures. (BWI) 


26391 


(ETDE-DE-192) Project sponsorship 
management and land regeneration. Projects 1988-1994. 


in waste 


Umweltbundesamt, Berlin (Germany). May 1995. 436p. (in 
German). Sponsored by Bundesministerium fuer Bildung, Wis- 
senschaft, Forschung und Technologie, Bonn (Germany). Order 
Number DE95504035. Source: OSTI; NTIS (US Sales Only). 

German research projects in waste management and land re- 
generation are presented. Key issues are waste prevention and 
utilisation, waste treatment, waste storage, and regeneration of pol- 
luted land. (SR) 


26392 (JTI-M-448) Smalkscale production of electric 
power. Johansson, Staffan. Swedish Inst. of Agricultural Engineer- 
ing, Uppsala (Sweden). 1995. 54p. (in Swedish). Order Number 
DE95796334. Source: OSTI; NTIS. 

Possibilities to produce electric power in small plants are investi- 
gated. The requirements for construction and operation of a wind 
power plant or a small-scale hydroelectric plant are described, in- 
cluding licensing and net-connection. 18 refs, 30 figs, 6 tabs 
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26393 (KCP-613-5568) Aging of d-Limonene-cleaned as- 
semblies. Final report. Somer, T.A. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1995. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE95016108. Source: 
OSTI; NTIS; GPO Dep. 

The performance of 1600 electronic circuit variables was moni- 
tored throughout an 8000-hour exposure to +160°F. The variables 
involve 36 electronic assemblies, cleaned with various solvents, in- 
cluding d-Limonene, as a replacement for trichloroethylene (TCE). 
The assemblies were divided into four groups, including a TCE- 
cleaned control group at room temperature. Of the three groups 
exposed at +160°F, one was cleaned in TCE, one was cleaned in 
d-Limonene, and one was kept in a saturated d-Limonene atmos- 
phere. No performance degradation was observed with any of the 
groups, including the worst-case exposure in a saturated d- 
Limonene atmosphere. 


26394 (KCP-613-5591) Tin electroplating/stripping evalua- 
tion. Topical report. McHenry, M.R. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1995. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-76DP00613. Order Number DE95016163. Source: 
OSTI; NTIS; GPO Dep. 

An evaluation was conducted to determine possible replacement 
chemistries for electroplating and stripping of tin-lead. The driver 
for this project was two-fold. Our first goal dealt with hazardous 
waste reduction. It was desired to eliminate lead (a heavy metal) 
from the electroplating process and thiourea (a known carcinogen) 
from the stripping process. We also sought to reduce the cost of 
nonconformance (CONC) realized by this process in the form of 
rough plating, broken paths, poor solderability, and overetching. 
Three suppliers’ tin chemistries were evaluated as replacements 
for electroplating and stripping of tin-lead. Based on preliminary 
testing, one chemistry was chosen, evaluated, and approved for 
production use. 


26395 (KCP-613-5650) Oil, grease, and solvent removal 
from solid waste using supercritical carbon dioxide. Smith, 
H.M. (Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div.); Olson, R.B.; Adkins, C.L.J.; Russick, 
E.M. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div.; Sandia National Labs., Albuquerque, NM 
(United States). Aug 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00613 ; AC04- 
94AL85000. (SAND—95-1548C; CONF-9507119-3: Summer 
national meeting of the American Institute of Chemical Engineers, 
Boston, MA (United States), 30 Jul - 2 aug 1995). Order Number 
DE95017315. Source: OSTI; NTIS; GPO Dep. 

Supercritical carbon dioxide extraction is being explored as a 
waste minimization technique for separating oils, greases, and sol- 
vents from solid waste. The contaminants are dissolved into the 
supercritical fluid and precipitated out upon depressurization. The 
carbon dioxide solvent can then be recycled for continued use. 
Definitions of the temperature, pressure, flowrate, and potential co- 
solvents are required to establish the optimum conditions for 
hazardous contaminant removal. Excellent extractive capability for 
common manufacturing oils, greases, and solvents has been ob- 
served in both supercritical and liquid carbon dioxide. 


26396 (LA-UR-95-2343) A high temperature pulsed corona 
plasma reactor. Korzekwa, R.A.; Rosocha, L.A. Los Alamos Na- 
tional Lab., NM (United States). 1995. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950750-17: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016780. Source: 
OSTI; NTIS; GPO Dep. 

Non-thermal plasma reactors have recently been used for the 
treatment of gaseous pollutants. High energy electrons (several 
eV) are produced in the plasma while the gas remains near ambi- 
ent temperatures. Pollutant molecules are decomposed by highly 
reactive chemical radicals created through electron collisions. The 
focus of this work is the treatment of pollutants from the exhaust of 
electric arc incinerators. A pulsed corona reactor capable of opera- 
tion at exhaust temperatures of hundreds of degrees C has been 





constructed. This design can be used as a conventional pulsed 
corona reactor (wire-metal tube geometry) and has the potential for 
use as a hybrid reactor which incorporates a wire-tube geometry 
with a ceramic dielectric barrier on the inside surface of the metal 
tube. Pulse widths of a few 10’s of ns and risetimes of less than 10 
ns have been obtained. Specifically, the reactor performance as a 
function of temperature is investigated. The preliminary results of 
the destruction of gaseous pollutants from this prototype are pre- 
sented along with electrical and chemical efficiencies of the device. 


26397 (PNL-10558) Flow meter evaluation for U.S. Navy 
Public Works Center, San Diego, California. Chvala, W.D. Jr.; 
McMordie, K.L.; Szydiowski, R.F. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1995. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE95016118. Source: OSTI; NTIS; GPO Dep. 

The U.S. Navy Public Works Center San Diego (PWCSD) was 
concerned about the accuracy of various flow meters on steam 
and compressed air lines serving Naval facilities in San Diego, Cal- 
ifornia. The flow meters had experienced various inconsistencies 
that had not been resolved prior to July 1993. Pacific Northwest 
Laboratory, Richland, Washington, evaluated the operation of 10 
out of 79 steam and compressed air flow meters at PWCSD. The 
evaluation was limited to analysis of historical information and re- 
view of existing operating procedures. On-site investigation of the 
flow meters was limited to external observations of the flow- 
sensing equipment and a check of the flow computer program. 
PNL did not remove installed sensing equipment (i.e., flow meters 
or temperature or pressure sensors) to evaluate existing condition 
or check calibration. Although many of the flow meter errors can 
be traced to improperly normalized readings and to meters improp- 
erly compensated for temperature and pressure, lack of regular 
maintenance, including proper calibration, was evidenced through- 
out this study. A strict calibration schedule should be established 
for all steam and air flow meters, including calibration of the 
temperature sensor, pressure sensor, and flow turbine. It is recom- 
mended that the most crucial flow meters (such as the 10 
evaluated in this study) be calibrated yearly. The remaining 69 flow 
meters could be placed on a staggered, biyearly calibration sched- 
ule. Calibration should be done by qualified personnel only. 
Improper calibration is often worse than no calibration at all. An 
outside firm is recommended to be contracted with to perform all 
maintenance and calibration on flow meters at the Naval facilities. 
Use of an outside firm would better facilitate regular, reliable cali- 
bration while removing liability for damaged parts. 


26398 


(PNL-SA-24939) Applying waste logistics modeling 
to regional planning. Holter, G.M.; Khawaja, A.; Shaver, S.R.; Pe- 
terson, K.L. Pacific Northwest Lab., Richland, WA (United States). 
May 1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-9505208-3: Pa- 
cific basin conference on hazardous waste, Alberta (Canada), 7-12 


May 1995). Order Number DE95014179. Source: 
GPO Dep. 

Waste logistics modeling is a powerful analytical technique that 
can be used for effective planning of future solid waste storage, 
treatment, and disposal activities. Proper waste management is es- 
sential for preventing unacceptable environmental degradation from 
ongoing operations, and is also a critical part of any environmental 
remediation activity. Logistics modeling allows for analysis of alter- 
nate scenarios for future waste flowrates and routings, facility 
schedules, and processing or handling capacities. Such analyses 
provide an increased understanding of the critical needs for waste 
storage, treatment, transport, and disposal while there is still ade- 
quate lead time to plan accordingly. They also provide a basis for 
determining the sensitivity of these critical needs to the various 
system parameters. This paper discusses the application of waste 
logistics modeling concepts to regional planning. In addition to on- 
going efforts to aid in planning for a large industrial complex, the 
Pacific Northwest Laboratory (PNL) is currently involved in imple- 
menting waste logistics modeling as part of the planning process 
for material recovery and recycling within a multi-city region in the 
western US. 


26399 (SAND-—95-1205) Environmentally Conscious Manu- 
facturing Solvent Substitution Program/switch tube assemblies 


OSTI; NTIS; 
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final report. Lopez, E.P. (Sandia National Labs., Albuquerque, NM 
(United States)); Ohlhausen, J.A.; Peebles, D.E.; Benkovich, M.G. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1995. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95014494. Source: OSTI; NTIS; GPO Dep. 

As part of an Environmentally Conscious Manufacturing (ECM) 
Program, a study was conducted at Sandia National Laboratories 
to identify an alternative cleaning process that would effectively re- 
place trichloroethylene (TCE) for cleaning mechanical piece parts of 
Switch Tube assemblies. Eight aqueous alkaline cleaners, as well 
as an isopropyl alcohol and isopropyl alcohol/Cyclohexane cleaning 
process, were studied as potential replacements. Cleaning efficacy, 
materials compatibility, etch rate and corrosion studies were con- 
ducted and used to screen potential candidates. Cleaning efficacy 
was determined using visual examination, goniometer/contact angle 
measurements, Auger electron spectroscopy, X-ray Photoelectron 
spectroscopy and an evaporative rate analysis technique known as 
MESERAN Surface Analysis. Several cleaners were identified as 
potential replacements for TCE based solely on the cleaning effi- 
cacy results. Some of the cleaners, however, left undesirable 
residues studies were completed, Brulin 815GD (an aqueous alka- 
line cleaner) was selected as the replacement for TCE. 


26400 (SAND-95-1318-Vol.2) Materials and process engi- 
neering projects for the Sandia National Laboratories/Newly 
Independent States Industrial Partnering Program. Volume 2. 
Zanner, F.J.; Moffatt, W.C. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1995. 543p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95015791. Source: OSTI; NTIS; INIS; GPO Dep. 

In July, 1994, a team of materials specialists from Sandia and 
US. Industry traveled to Russia and the Ukraine to select and fund 
projects in materials and process technology in support of the 
Newly Independent States/Industrial Partnering Program (NIS/IPP). 
All of the projects are collaborations with scientists and Engineers 
at NIS Institutes. Each project is scheduled to last one year, and 
the deliverables are formatted to supply US. Industry with informa- 
tion which will enable rational decisions to be made regarding the 
commercial value of these technologies. This work is an unedited 
interim compilation of the deliverables received to date. 


26401 (SAND-95-1459C) The role of ECM in bringing 
about pollution prevention. Davis, R.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Costa, J.E. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-951033—6: 27. international technical 
conference of the Society for the Advancement of Material and 
Process Engineering (SAMPE): diversity into the next century, Al- 
buquerque, NM (United States), 9-12 Oct 1995). Order Number 
DE95014890. Source: OSTI; NTIS; GPO Dep. 

In an R&D environment, Environmentally Conscious Manufactur- 
ing (ECM), which focuses on specific materials processing and 
manufacturing operations, can be used to bring about a broader 
objective: pollution prevention. Decreasing the impact a product or 
process has on the environment is quickly becoming the way to do 
business. In the past, the impact on the environment was consid- 
ered separately from manufacturing processes. Now, companies 
are beginning to see the benefits of designing to minimize environ- 
mental impact. Incorporating upfront the process changes that 
reduce environmental impact offers improved process efficiency 
and long-term cost savings not only for manufacturing operations 
but also for R&D. Among the approaches used, all with the same 
objective of decreasing pollution and environmental impact from 
manufacturing or other business operations, are Environmentally 
Conscious Manufacturing (ECM), Design for Environment (DfE), 
and Pollution Prevention (P2). 


26402 (SAND-95-1479C) VR/IS Lab Virtual Actor research 
overview. Shawver, D.M.; Stansfield, S. Sandia National Labs., Al- 
buquerque, NM (United States). 22 Jun 1995. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9507146—-1: 1. workshop on simulation and 
interaction in virtual environments, lowa City, IA (United States), 
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13-15 Jul 1995). Order Number DE95015088. Source: 
NTIS; GPO Dep. 

This overview presents current research at Sandia National Lab- 
oratories in the Virtual Reality and Intelligent Simulation Lab. Into 
an existing distributed VR environment which we have been devel- 
oping, and which provides shared immersion for multiple users, we 
are adding virtual actor support. The virtual actor support we are 
adding to this environment is intended to provide semi-autonomous 
actors, with oversight and high-level guiding control by a director/ 
user, and to allow the overall action to be driven by a scenario. We 
present an overview of the environment into which our virtual ac- 
tors will be added in Section 3, and discuss the direction of the 
Virtual Actor research itself in Section 4. We will briefly review 
related work in Section 2. First however we need to place the re- 
search in the context of what motivates it. The motivation for our 
construction of this environment, and the line of research associ- 
ated with it, is based on a long-term program of providing support, 
through simulation, for situational training, by which we mean a 
type of training in which students learn to handle multiple situations 
or scenarios. In these situations, the student may encounter events 
ranging from the routine occurance to the rare emergency. Indeed, 
the appeal of such training systems is that they could allow the 
student to experience and develop effective responses for situa- 
tions they would otherwise have no opportunity to practice, until 
they happened to encounter an actual occurance. Examples of the 
type of students for this kind of training would be security forces or 
emergency response forces. An example of the type of training 
scenario we would like to support is given in Section 4.2. 


OSTI; 


26403 (SAND—95-8660C) Application of laser-based diag- 
nostics to industrial scale burners. Fornaciari, N.R. (Sandia 
National Labs., Livermore, CA (United States)); Schefer, R.W.; 
Walsh, P.M.; Claytor, L.E. Sandia National Labs., Livermore, CA 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States);Gas Research Inst., Chicago, IL (United 
States). DOE Contract AC04-94AL85000. (CONF-951113-2: Inter- 
national gas research conference, Cannes (France), 6-9 Nov 1995). 
Order Number DE95015121. Source: OSTI; NTIS; GPO Dep. 

Laser-based diagnostics have proved invaluable in unraveling 
the mysteries of combustion processes. The successful application 
of laser-based diagnostics which have been developed for 
laboratory-scale flames to the larger, more complex geometries 
found in practical burners is a major challenge with potentially 
huge payoffs. We will describe work being carried out in the Burner 
Engineering Research Laboratory (BERL) where conventional 
physical probe techniques (thermocouples for temperature and 
sample extraction probes for gas composition) are being used in 
conjunction with laser-based diagnostics to characterize the com- 
bustion process in industrial burners. 


26404 (TKK-V—B99, pp. 201-209) Simulation of SO. oxida- 
tion in a waste heat boiler. Sippola, H. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Dept. of Material Science and 
Rock Engineering); Fagerlund, K. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Materials Processing and Powder 
Metallurgy. 1994. (CONF-9408244—: Colloquium on process simu- 
lation, Espoo (Finland), 3-4 Aug 1994). In Colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 216p. Order Number 
DE95796408. Source: OSTI; NTIS. 

The composition of the gas led into waste heat boiler from Out- 
okumpu Harjavalta flash smelting furnace is usually very complex 
including SO, vaporized heavy metal oxides and dust. These sub- 
stances can react with SO, yiekling sulfates which will condense 
from the gas both on the walls and on the cooling tubes. Some- 
times the whole waste heat boiler is blocked by the condensed 
matter and the entire copper smelter plant has to be stopped. The 
first step in this unwanted phenomenon is the oxidation of SO. to 
SO3. The aim of this research was to simulate SO, oxidation in a 
waste heat boiler. Following aspects were included in the simula- 
tion 1. turbulent flow of the gas, 2. mass and heat transfer, 3. 
thermodynamic equilibrium, 4. kinetics of homogenous SO, oxida- 
tion. The calculation was performed by commercial CFD program 
Phoenics that can simulate fluid flow dynamics and mass and heat 
transfer. The application area of the program was enlarged by 
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adding a new module for thermodynamic equilibrium calculation 
and kinetics of SO. oxidation. The extension of the Phoenics was 
made using the General Thermodynamic Software Interface devel- 
oped in an European project for process simulation. (author) 


26405 (UCRL-ID-120367) Desalination processes and per- 
formance. Summers, L. J. Lawrence Livermore National Lab., CA 
(United States). Jun 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017028. Source: OSTI; NTIS; GPO Dep. 

Different desalination processes are evaluated for feed, capacity, 
performance, energy requirements, and cost. These include distilla- 
tion, reverse osmosis, or electrodialysis. Detailed information is 
given on distillation processes and membrane processes. 


26406 (UCRL-ID—121138) Alkaline detergent recycling via 
ultrafiltration. Steffani, C.; Meltzer, M. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95017282. Source: OSTI; NTIS; GPO 
Dep. 

The metal finishing industry uses alkaline cleaners and deter- 
gents to remove oils and dirt from manufactured parts, often before 
they are painted or plated. The use of these cleaners has grown 
because environmental regulations are phasing out ozone deplet- 
ing substances and placing restrictions on the use and disposal of 
many hazardous solvents. Lawrence Livermore National Laboratory 
is examining ultrafiltration as a cleaning approach that reclaims the 
cleaning solutions and minimizes wastes. The ultrafiltration mem- 
brane is made from sheets of polymerized organic film. The sheets 
are rolled onto a supporting frame and installed in a tube. Spent 
cleaning solution is pumped into a filter chamber and filtered 
through the membrane that captures oils and dirt and allows water 
and detergent to pass. The membrane is monitored and when 
pressure builds from oil and dirt, an automatic system cleans the 
surface to maintain solution flow and filtration quality. The results 
show that the ultrafiltration does not disturb the detergent concen- 
tration or alkalinity but removed almost all the oils and dirt leaving 
the solution in condition to be reused. 
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Refer also to citation(s) 25063, 25693, 26161, 26178, 26236, 
26237, 26241, 26243, 26287, 26380, 26391, 26396, 26440, 26442, 
26443 


26407 (EPRI-TR-104558, pp. 329-334) Strategic prioritiza- 
tion in the industrial market sector. Harless, L. (Tennessee 
Valley Authority, Chattanooga, TN (United States)); West, J.N.; 
Kramer, D. Electric Power Research Inst., Palo Alto, CA (United 
States); Synergic Resources Corp., Bala-Cynwyd, PA (United 
States). Nov 1994. In Proceedings: Sixth Biennial Marketing Re- 
search Symposium: Blue sky to bottom line. - -marketing research, 
customer value and utility performance. 481p. Source: EPRI Dis- 
tribution Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, 
CA 94523 (United States). 

Tennessee Valley Authority's (TVA) Marketing Department re- 
quired a consistent, accurate and objective method of prioritizing 
and targeting market segments based upon the best available in- 
formation identifying market trends, opportunities, competition and 
threats. The process needed to support both current marketing pro- 
gram development and longer term strategic market planning 
activities. To address these needs, TVA contracted the UNIMAR 
Group to develop the Strategic Prioritization System (SPS) com- 
puter model. The model permits the user to assign weighting 
factors to specific variables that accurately reflect the objectives of 
the project. The eight variables identified were: business concen- 
tration, revenue, growth, load factor, business retention, 
competition, environmental impacts, and business partner interest. 
The SPS provides a proven method for utilities to effectively digest 
the enormous amount of customer and market research informa- 
tion and prioritize and target industrial segement that represent 
opportunities, threats or have qualities and attributes of interest to 
TVA. Besides prioritizing the industrial sector, the model is equally 
useful for the commercial sector. 





26408 (EPRI-TR—-104558, pp. 449-461) Application of dis- 
crete choice analysis for DSM program design. Atherton, T. 
(Cambridge Systematics, Inc., MA (United States)); Chen, C.,; 
Ridge, R.; Train, K. Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line- --marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

This paper presents a procedure for applying discrete choice 
models as a tool for DSM program design. The models presented 
here are based on both stated and revealed preference data. The 
use of stated preferences makes it possible to examine the effects 
of a broad range of potential program attributes that currently do 
not exist on program participation and equipment purchase deci- 
sions of customers. The use of revealed preferences makes it 
possible to control for potential response biases that may be asso- 
ciated with preferences expressed in response to hypothetical 
choice experiments. These models are incorporated within an appli- 
cation procedure to simulate the sensitivity to key program design 
and equipment attributes. Four types of equipment are included in 
this study: lighting, evaporative coolers, economizers and chillers. 


26409 (EPRI-TR—-104558, pp. 463-471) Household’s choices 
of efficiency levels tor appliances: Using stated- and revealed- 
preference data to identify the importance of rebates and 
financing arrangements. Train, K. (Univ. of California, Berkeley, 
CA (United States)); Atherton, T. Electric Power Research Inst., 
Palo Alto, CA (United States); Synergic Resources Corp., Bala- 
Cynwyd, PA (United States). Nov 1994. In Proceedings: Sixth 
Biennial Marketing Research Symposium: Biue sky to bottom 
line. ..marketing research, customer value and utility performance. 
481p. Source: EPRI Distribution Center, 207 Coggins Drive, PO 
Box 23205, Pleasant Hill, CA 94523 (United States). 

We examine customers’ choice between standard and high- 
efficiency equipment, and the impact of utility incentives such as 
rebates and loans on this decision. Using data from interviews with 
400 househokis, we identify the factors that customers consider in 
their choice of efficiency level for appliances and the relative impor- 
tance of these factors. We build a model that describes customers’ 
choices and can be used to predict choices in future situations un- 
der changes in the attributes of appliances and in the utility's DSM 
and as part of the appliance-choice component of utilities’ end-use 
forecasting systems. As examples, the model is used to predict the 
impacts of: doubling the size of rebates, replacing rebates with fi- 
nancing programs, and offering loans and rebates as alternative 
options for customers. 


26410 (NREL/TP-430-7978) Integrated solid waste manage- 
ment in Germany. National Renewable Energy Lab., Golden, CO 
(United States); CS! Resource Systems, Inc., Washington, DC 
(United States). Jul 1995. 216p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE95009259. Source: OSTI; NTIS; GPO Dep. 

This report covers Germany’s experience with integrated solid 
waste management programs. The municipal solid waste practices 
of four cities include practices and procedures that waste facility 
managers with local or state governments may consider for man- 
aging their own day-to-day operations. 


26411 (NREL/TP-463-7671) Summary and recommende- 
tions: Total fuel cycle assessment workshop. National 
Renewable Energy Lab., Golden, CO (United States); BCS, Inc., 
Columbia, MD (United States). Aug 1995. 238p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE95009241. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the activities of the Total Fuel Cycle As- 
sessment Workshop held in Austin, Texas, during October 6-7, 
1994. It also contains the proceedings from that workshop. 


26412 (ORNL/CON-416) Municipal electric utilities: Estab- 
lishment and transformation. Schweitzer, M. Oak Ridge National 
Lab., TN (United States). Jun 1995. 56p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95015661. Source: OSTI; NTIS; GPO Dep. 

The aspect of municipal utility transformation on which this report 
focuses is the switching of wholesale electricity suppliers. 


26413 (ORNUCON-420) Public-policy responsibilities in a 
restructured electricity industry. Tonn, B.; Hirst, E.; Bauer, D. 
Oak Ridge National Lab., TN (United States). Jun 1995. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95015660. Source: 
OSTI; NTIS; GPO Dep. 

In this report, we identify and define the key public-policy values, 
objectives, and actions that the US electricity industry currently 
meets. We also discuss the opportunities for meeting these objec- 
tives in a restructured industry that relies primarily on market 
forces rather than on government mandates. And we discuss those 
functions that governments might undertake, presumably because 
they will not be fully met by a restructured industry on its own. 
These discussions are based on a variety of inputs. The most im- 
portant inputs came from participants in an April 1995 workshop on 
Public-Policy Responsibilities and Electric Industry Restructuring: 
Shaping the Research Agenda. Other sources of information and 
insights include the reviews of a draft of this report by workshop 
participants and others and the rapidly growing literature on 
electric-industry restructuring and its implications. One of the major 
concerns about the future of the electricity industry is the fate of 
numerous social and environmental programs supported by today’s 
electric utilities. Many people worry that a market-driven industry 
may not meet the public-policy objectives that electric utilities have 
met in the past. Examples of potentially at-risk programs include 
demand-side management (DSM), renewable energy, low-income 
weatherization, and fuel diversity. Workshop participants repre- 
sented electric utilities, public utility commissions (PUCs), state 
energy offices, public-interest groups, other energy providers, and 
the research community. 


26414 (PNL-9462) Impact evaluation of energy conserva- 
tion measures installed at Mayr Brothers Logging Company 
under the Energy Savings Plan. Brown, D.R.; Spanner, G.E. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1995. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95017137. Source: 
OSTI; NTIS; GPO Dep. 

This impact evaluation of adjustable speed drives (ASDs), pro- 
grammble logic controllers (PLCs), and high efficiency motors 
(HEMs) that were recently installed at Mayr Brothers Logging Co., 
Inc. (Mayr Bros.) was conducted for the Bonneville Power Adminis- 
tration (Bonneville) as part of an evaluation of its Energy Savings 
Pian (E$P) Program. The project consists of ASDs, PLCs, and 
HEMs that were installed at the Mayr Bros. new small log nill at 
their facility in Hoquiam, Washington. Energy savings directly ac- 
crue through improved motor efficiency and indirectly accrue via an 
increase in production rate. This latter effect reduces energy 
consumption per unit of production by spreading fixed energy re- 
quirements over a greater number of units. The objective of this 
impact evaluation was to assess how much electricity is being 
saved at Mayr Bros. as a result of the E$P and to determine how 
much the savings cost Bonneville and the region. The impact of 
the project was evaluated with a combination of engineering analy- 
sis, financial analysis, interviews, and submittal reviews (Mayr 
Bros. proposal and completion report). The energy conservation 
measures were incorporated into the small log mill while the mill 
was constructed in 1992 and 1993. Financing the new mill had 
stretched Mayr Bros. cash and credit resources to the limit. With- 
out the acquisition payment, Mayr Bros. would not have been able 
to afford the additional investment in the energy conservation mea- 
sures. Therefore, all of the project's impact can be attributed to the 
E$P. The key recommendation resulting from this impact evaluation 
is to avoid the direct comparison of energy consumption estimates 
derived via engineering calculations and metering. If “before and 
after’ metering is not possible, engineering calculations should be 
calibrated against metered data to enhance comparability. 


26415 (SVF-540) Expansion cushions for directly buried 
district heating networks. Main object products of mineral 
wool. Andersson, Sture (Lund Univ. (Sweden). Div. of Heat and 
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Power Engineering); Jensson, B. Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Jun 1995. 89p. (in Swedish). 
Project Vaermeforsk-H1-302. Order Number DE95796325. Source: 
OSTI; NTIS. 

The initiation of this project is the question: How can we de- 
crease the total costs for the construction of directly buried District 
Heating networks by a simplified routing of the piping and a more 
optimal use of the pipe material, taking into account the interaction 
between the piping and the soil and the material properties of the 
soil? How can long straight routings and bends with need for ex- 
pansion work together, as the bends in the same time shall be 
secured against damages in a cost-effective way? When using 
modern computer based calculation programs, it can be shown 
that the PUR-insulation in the expansion zones, and particularly in 
the bends, may suffer a greater risk for being exposed to unac- 
ceptable high stresses than the metal service pipe. Therefore, in 
most cases, the calculated compression stresses in the PUR-foam 
will become decisive with respect to the routing as such but also 
with respect to the procedures prescribed when the system is 
taken into operation. In order to be able to connect long, straight 
routes of piping to expansion bends and in the same time make 
sure that the compression stresses of the PUR foam do not ex- 
ceed permissible values, those bends may have to be supplied 
with some kind of expansion absorbing devices. One of the main 
goals of this project has been to look for expansion cushions with 
suitable material properties, especially with respect to compression. 
Such a material should remain soft and elastic in the horizontal di- 
rection and in the same time offer a support for vertical loads. A 
material that can swallow large movements of the pipe bend, gen- 
tly supporting the bend without giving too high reaction forces. 5 
refs, 7 figs, 3 appendices 


26416 (UCRL-ID—120283) A direct steam heat option for 
hydrothermal treatment of municipal solid waste. Thorsness, 
C.B. Lawrence Livermore National Lab., CA (United States). 12 
Apr 1995. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015941. Source: OSTI; NTIS; GPO Dep. 

A conceptual process for producing a gasifiable slurry from raw 
municipal solid waste (MSW) using direct steam heating is out- 
lined. The process is based on the hydrothermal decomposition of 
the organic matter in the MSW, which requires the MSW to be 
heated to 300-350°C in the presence of water. A process model is 
developed and it is shown, based on preliminary estimates of the 
hydrothermal reaction stoichiometry, that a process using multiple 
pressure vessels, which allows recovery of waste heat, results in a 
process capable of producing a product slurry having a 40 wt % 
solids content with no waste water emissions. Results for a variety 
of process options and process parameters are presented. It is 
shown that the addition of auxiliary feedstock to the gasifier, along 
with the MSW derived slurry, results in more efficient gasification. It 
is estimated that 2.6 kmol/s of hydrogen can be produced from 30 
kg/s (2600 tonne/day) of MSW and 16 kg/s of heavy oil. Without 
the additional feedstock, heavy oil in this case, only 0.49 kmol/s of 
hydrogen would be produced. 


26417 (UCRL-JC—120142) Conversion of municipal solid 
waste to hydrogen. Richardson, J.H. (and others); Rogers, R.S.; 
Thorsness, C.B. Lawrence Livermore National Lab., CA (United 
States). Apr 1995. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9504160— 
6: 1995 DOE/NREL hydrogen program review, Coral Gables, FL 
(United States), 18-21 Apr 1995). Order Number DE95016063. 
Source: OSTI; NTIS; GPO Dep. 

LLNL and Texaco are cooperatively developing a physical and 
chemical treatment method for the conversion of municipal solid 
waste (MSW) to hydrogen via the steps of hydrothermal pretreat- 
ment, gasification and purification. LLNL’s focus has been on 
hydrothermal pretreatment of MSW in order to prepare a slurry of 
suitable viscosity and heating value to allow efficient and economi- 
cal gasification and hydrogen production. The project has evolved 
along 3 parallel paths: laboratory scale experiments, pilot scale 
processing, and process modeling. Initial laboratory-scale MSW 
treatment results (e.g., viscosity, slurry solids content) over a range 
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of temperatures and times with newspaper and plastics will be pre- 
sented. Viscosity measurements have been correlated with results 
obtained at MRL. A hydrothermal treatment pilot facility has been 
rented from Texaco and is being reconfigured at LLNL; the status 
of that facility and plans for initial runs will be described. Several 
different operational scenarios have been modeled. Steady state 
processes have been modeled with ASPEN PLUS; consideration of 
steam injection in a batch mode was handled using continuous 
process modules. A transient model derived from a general pur- 
pose packed bed model is being developed which can examine the 
aspects of steam heating inside the hydrothermal reactor vessel. 
These models have been applied to pilot and commercial scale sce- 
narios as a function of MSW input parameters and have been used 
to outline initial overall economic trends. Part of the modeling, an 
overview of the MSW gasification process and the modeling of the 
MSW as a process material, was completed by a DOE SERS (Sci- 
ence and Engineering Research Semester) student. The ultimate 
programmatic goal is the technical demonstration of the gasification 
of MSW to hydrogen at the laboratory and pilot scale and the eco- 
nomic analysis of the commercial feasibility of such a process. 


26418 (WSRC-RP-93-1448-Rev.4) Solid Waste Management 
Plan. Revision 4. Westinghouse Savannah River Co., Aiken, SC 
(United States). 26 Apr 1995. 100p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95017484. Source: OSTI; NTIS; INIS; GPO Dep. 

The waste types discussed in this Solid Waste Management 
Plan are Municipal Solid Waste, Hazardous Waste, Low-Level 
Mixed Waste, Low-Level Radioactive Waste, and Transuranic 
Waste. The plan describes for each type of solid waste, the exist- 
ing waste management facilities, the issues, and the assumptions 
used to develop the current management plan. 
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Refer also to citation(s) 26152, 26160, 26180, 26224, 26309, 
26408, 26409, 28557 


26419 (CONF-9406226-, pp. 56) Strategic planning model 
for achieving stakeholder involvement in environmental at 
DOE weapons complex sites. Weber, G. (ICF inc., Boulder, CO 
(United States)). Pacific Northwest Lab., Richland, WA (United 
States). [1994]. From DOE integrated workshop from strategic 
planning to baseline and other objectives; Goklen, CO (United 
States); 1-2 Jun 1994. In [Modular risk analysis for assessing mul- 
tiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Within today’s reality a public manager often needs to develop 
cooperative relationships among a number of individual, program, 
and organizational stakeholders to accomplish particular projects, 
programs, or policies. A DOE site manager charged with accom- 
plishing environmental restoration and conversion at former 
weapons production sites is no exception. Important reasons for 
this include the technical and political complexity of the clean-up 
problem; limits on the funding, authority, and other resources avail- 
able to DOE; authority, responsibilities, and interests of other 
stakeholders; and the ever present potential for conflict among 
stakeholders, and power of any one to hinder, if not halt, the 
clean-up process if conflicts aren't managed and cooperative rela- 
tionships established and maintained. 


26420 (EPRI-TR-104558, pp. 15-29) Boards and panels 
aren’t just wood products anymore: Two innovative customer 
feedback techniques at Duke Power. Ireland, G. (Duke Power 
Co., Charlotte, NC (United States)). Electric Power Research inst., 
Palo Alto, CA (United States); Synergic Resources Corp., Bala- 
Cynwyd, PA (United States). Nov 1994. In Proceedings: Sixth 
Biennial Marketing Research Symposium: Blue sky to bottom 
line. . -marketing research, customer value and utility performance. 
481p. Source: EPRI Distribution Center, 207 Coggins Drive, PO 
Box 23205, Pleasant Hill, CA 94523 (United States). 

In their push to become truly customer-driven, utilities have 
come to require a greater amount of customer input and feedback 
than ever before. Likewise, in this changing environment, speed 
and cost-effectiveness have become the name of the game in all 





that they do. In response to these demands and pressures, Duke 
Power has developed two methods of getting residential customer 
feedback and input in a cost-effective and timely way: the Board of 
Customers (for qualitative feedback) and the Consumer Panel (for 
quantitative applications). These feedback tools have been used 
successfully at Duke Power for a variety of applications, including 
gleaning customer reaction to customer service options, concept- 
testing product ideas, and assessing corporate image and 
reputation. With both qualitative and quantitative capabilities in 
place, Duke Power has the ability to respond quickly to a variety of 
needs and situations. For example, Duke used the Consumer 
Panel to implement a lengthy mail survey on image and reputation 
in a total of 25 days. Likewise, using a regularly scheduled quar- 
terly meeting of the Board of Customers, Duke was able to provide 
customer reactions to a product concept within 48 hours of the 
client's request. As the nature of competition continues to change 
in the utility industry, the ability to gather cost-effective customer in- 
put for quick, concise decision-making will be even more vital to 
maintaining the competitive edge. This paper describes the design, 
implementation and applications of the Board of Customers and the 
Consumer Panel, and how these two innovative tools translate to 
the bottom line in cost-effective decision-making at Duke Power. 


26421 (EPRI-TR-104558, pp. 41-51) Using customer values 
as a market driver to override program incentives: Consumers 
Power Company’s Lighten the Load Program. Welton, S.J. 
(Consumers Power, Jackson, MI (United States)); Disch, K.C. Elec- 
tric Power Research Inst., Palo Alto, CA (United States); Synergic 
Resources Corp., Bala-Cynwyd, PA (United States). Nov 1994. In 
Proceedings: Sixth Biennial Marketing Research Symposium: Blue 
sky to bottom line. . -marketing research, customer value and utility 
performance. 481p. Source: EPRI Distribution Center, 207 Cog- 
gins Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 
Prior to marketing its residential central air conditioning direct 
load control program, Lighten the Load, Consumers Power 
Company (CPCo), based in Jackson, Michigan, conducted compre- 
hensive market research. The goal of this research was to 
determine if Lighten the Load could be marketed without a cus- 
tomer incentive and achieve the desired program participation goal. 
CPCo is convinced that identifying market drivers and market barri- 
ers which extend beyond energy-use behaviors is responsible for 
the successful implementation of Lighten the Load with no financial 
incentive. The data collection effort combined psychographic and 
geodemographic research, concentrating on customer characteris- 
tics, attitudes and behaviors. Research data was incorporated into 
program design and marketing strategy as well as to into the cre- 
ative process for designing and writing direct-marketing materials. 
The principles applied at CPCo can be applied to existing programs 
as well as to new programs. By using market research to guide 
marketing efforts, a utility can strategically position itself to realize 
economic benefits, to build customer loyalty and to make a positive 
societal impact. This paper tracts the action path from program in- 
ception to implementation, with a strong focus on the important 
role of market research in achieving a positive bottom line resut. 


26422 (EPRI-TR-104558, pp. 69-79) Valuing improvements 
in health and environmental quality in Wisconsin: Using will- 
ingness to pay as a measurement tool. Kenyon, A.E. (Research 
Triangle institute, Research Triangle Park, NC (United States)); 
Wood, L.L.; Desvousges, W.H.; Johnson, F.R.; Morander, L.K. 
Electric Power Research Inst., Palo Alto, CA (United States); Syn- 
ergic Resources Corp., Bala-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Blue sky to bottom line---marketing research, customer 
value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

Six Wisconsin utilities wanted to determine the relative value to 
their customers of increased energy conservation, alternative en- 
ergy sources, and reduced environmental damage from electricity 
generation and use. Research Triangle Institute (RTI) conducted a 
study for the electric utilities in Wisconsin to: evaluate customers’ 
willingness to pay (WTP) for changes in environmental quality and 
health effects; and assess customers’ level of knowledge, attitudes, 
and opinions about energy, environmental, and health issues. In 
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this study, RT| administered computer-interactive conjoint inter- 
views statewide to customers in the following market segments: 
residential, farm, small commercial, large commercial, and indus- 
trial. This paper describes the approach we used to design the 
conjoint interview instrument, administer the interviews, and esti- 
mate customers’ relative WTP for improvements in health effects 
and environmental quality. WTP was used as a scale to show rela- 
tive importance of the attributes across customer classes. We used 
a conjoint analysis approach rather than direct WTP questions to 
elicit customer preferences. In general, conjoint analysis is an indi- 
rect approach for eliciting customer preferences for a product 
described by a set of attributes, or features. 


26423 (EPRI-TR-104558, pp. 81-91) Assessing the worth of 
electric products and services in a new competitive market- 
place: A review of market research methodologies and 
analytic tools. Cosgrove, S.J. (AUS Consultants, Media, PA 
(United States)); Spitzer, L. Electric Power Research Inst., Palo 
Alto, CA (United States); Synergic Resources Corp., Bala-Cynwyd, 
PA (United States). Nov 1994. In Proceedings: Sixth Biennial Mar- 
keting Research Symposium: Blue sky to bottom line. - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

As electric utilities move from a heavily regulated environment to 
less regulated, differently regulated, or competitive environment, 
the importance of determining the relative value of products and 
services. We begin by examining the traditional method of assess- 
ing importance, rating scales. Then we look at other 
methodologies, such as multiple paired comparisons, constant 
sum, regression techniques, and hypothetical choice models. After 
discussing these methodologies, we demonstrate how they can be 
applied. We conclude by providing a summary of methods for as- 
sessing the worth of electric products and services. For most 
marketing studies, several criteria or attributes are identified as 
having an impact on the customer's evaluation of a product and 
service. These criteria usually involve several aspects of both the 
product and service attributes. 


26424 (EPRI-TR—104558, pp. 95-110) Good neighbors make 
good participants: Measures of social interaction as a predic- 
tor of program participation. Erickson, J.J. (RCG/Hagler, Bailly, 
Inc., Madison, WI (United States)); Hall, N.P.; Reed, J.H.; Stoffs, 
R.K. Electric Power Research Inst., Palo Alto, CA (United States); 
Synergic Resources Corp., Bala~-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Biue sky to bottom line. --marketing research, customer 
value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

DSM programs being implemented in Wisconsin assume that the 
use of local organizations and community volunteers can increase 
the adoption of energy efficient equipment and habits. Several fac- 
tors may determine the success of these endeavors. One of those 
factors is the level of social interaction in a community or neighbor- 
hood, as measured by the amount of communication, socializing, 
and neighborliness. This paper describes an attempt to measure 
social interaction and test its relationship to program success. Our 
hypothesis is that social factors affecting the flow of information 
from one person to another are an important determinant of the 
success of community-based projects that rely on word of mouth 
as a major marketing tool. 


26425 (EPRI-TR-104558, pp. 111-120) Using pilot programs 
to test DSM program features: Wisconsin Electric Power Com- 
pany’s air conditioning direct load control program. Larson, A. 
(Quantum Consulting, Inc., Berkeley, CA (United States)); Uhianer, 
R.; Acherman, J.; Morander, L. Electric Power Research Inst., Palo 
Alto, CA (United States); Synergic Resources Corp., Bala-Cynwyd, 
PA (United States). Nov 1994. In Proceedings: Sixth Biennial Mar- 
keting Research Symposium: Blue sky to bottom line- - marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

Wisconsin Electric Power Company's (WE’s) Energy Partners 
Program is a central air conditioning direct load control program. 
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The program was first implemented in 1992 as a pilot program, de- 
signed to reduce WE'’s peak demand, as well as to assess the 
feasibility of implementing a full-scale program. This paper will 
show how the market and process evaluation of a pilot program in 
which specific customer segments are targeted with different 
marketing and incentive structures can be used to develop an opti- 
mized full-scale program. The evaluation of WE’s Energy Partners 
pilot program, performed by WE and Quantum Consulting (QC), 
provided critical input for the design of a more effective, full-scale 
program. The study should provide valuable information to utility 
program planners and marketing researchers for planning pilot pro- 
grams and their evaluations. 


26426 (EPRI-TR-104558, pp. 121-124) Target marketing to 
needs based segments. Goett, A.A. (Freeman, Sullivan & Co., 
San Francisco, CA (United States)). Electric Power Research Inst., 
Palo Alto, CA (United States); Synergic Resources Corp., Bala- 
Cynwyd, PA (United States). Nov 1994. In Proceedings: Sixth 
Biennial Marketing Research Symposium: Blue sky to bottom 
line. -.- marketing research, customer value and utility performance. 
481p. Source: EPRI Distribution Center, 207 Coggins Drive, PO 
Box 23205, Pleasant Hill, CA 94523 (United States). 

This paper discusses the applications of needs based segmenta- 
tion techniques for target marketing of compact fluorescent lighting 
(CFL's) and of voluntary time-of-use (TOU) rates to residential cus- 
tomers. It explores several issues surrounding the rationale for 
needs based segmentation relative to more traditional demographic 
based techniques in the design and promotion of these programs. 
It reviews the experience of several utilities in promoting CFL’s and 
optional tariffs using needs based information. This experience is 
used to suggest effective marketing strategies for comparable 
products and services aimed at residential customers. 


26427 (EPRI-TR-104558, pp. 127-141) Integrated program 
design, delivery, & evaluation: A formula for utility success in 
the turbulent 1990's. Gillman, R. (Electric Power Research Insti- 


tute, Palo Alto, CA (United States)); Henneberger, T.; George, S. 
Electric Power Research Inst., Palo Alto, CA (United States); Syn- 
ergic Resources Corp., Bala-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Blue sky to bottom line.--marketing research, customer 


value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

A conceptual picture of the Quality Function Deployment (QFD) 
process is presented to illustrate how utilities can employ its princi- 
ples to effectively create and deliver customer-driven portfolios of 
energy products and services. Special emphasis is placed on how 
QFD enables utilities to develop integrated evaluation plans which 


cost-effectively assess impact, process, marketing and market 
transformation effects 


26428 (EPRI-TR-104558, pp. 143-153) Removing bias from 
free-ridership surveys: An application of the randomized re- 
sponse technique. Parece, A. (Xenergy, Inc., Burlington, MA 
(United States)). Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line- --marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

This paper presents an improvement to  survey-based 
approaches for estimating free-ridership in utility DSM programs. Bi- 
ases in customer responses can be reduced by using randomized 
responses of customers and conditional probabilities to estimate 
free-ridership levels. The technique can be used as an alternative 
to direct reporting by program participants, or other more costly 
methods of estimating free-ridership in DSM programs. The paper 
presents the findings from a recent DSM program evaluation which 
suggest that conventional methods for estimating free-ridership with 
customer surveys may substantially underestimate free-ridership in 
DSM programs. The paper also suggests use of the technique for 
obtaining other types of sensitive information from customers. 
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26429 (EPRI-TR-104558, pp. 155-165) Collecting program 
planning and evaluation data from low-income, minority 
households: A case study baseline survey. Hall, N. 
(RCG/Hagler, Bailly, Inc., Madison, WI (United States)); Winters- 
berger, J.; Reed, J.; Maggiore, A.; Pinkowski, C. Electric Power 
Research Inst., Palo Alto, CA (United States); Synergic Resources 
Corp., Bala-Cynwyd, PA (United States). Nov 1994. In Proceed- 
ings: Sixth Biennial Marketing Research Symposium: Blue sky to 
bottom line. --marketing research, customer value and utility perfor- 
mance. 481p. Source: EPRI Distribution Center, 207 Coggins 
Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

As part of the Wisconsin Demand Side Demonstrations (WDSD) 
collaborative effort, Wisconsin Electric Power Company (WEPCo) 
is implementing a direct-install lighting program in two minority 
low-income communities in Milwaukee, Wisconsin. One of the com- 
munities has a very high proportion of Hispanic residents, many of 
whom speak only Spanish, while the other is a predominantly 
African-American neighborhood. This demonstration is designed to 
test the use of community based organizations (CBOs) to contact, 
market and recruit program participants. As a matter of policy 
WDSD requires that all programs be evaluated and that whenever 
feasible, baseline studies be conducted. This paper describes the 
methods used to conduct the baseline studies in these neighbor- 
hoods. The methods are important for evaluators because they 
demonstrate a very effective way of surveying a hard to reach pop- 
ulation. They may also be useful for marketers and program staff 
who may find the approach useful for working with similar popula- 
tions. The methods presented in this paper resulted in a 94% 
completion rate for a baseline survey that averaged twenty-two 
minutes. The survey probed household activities, appliance mix, 
appliance use, and community social activities. The paper demon- 
strates what can be achieved in minority communities when 
resources located in the neighborhoods are mobilized to obtain 
market, program or evaluation information. 


26430 (EPRI-TR-104558, pp. 169-182) Managing customer 
satisfaction: New approaches to measurement and implemen- 
tation. Haight, J.M. (Duke Power Co., Charlotte, NC (United 
States)); Leon, G.H. Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line. --marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

This paper describes the development of Duke Power’s Cus- 
tomer Satisfaction Manager — an innovative customer satisfaction 
measurement system — from its inception to its application as a 
planning tool. It provides both market researchers and utility plan- 
ners with the conceptual foundation for evaluating current 
satisfaction measurement systems and for moving toward the de- 
velopment of a_ satisfaction manager system. Importantly, it 
demonstrates the practical applications of the system and the vari- 
ous uses of the information that it yields by presenting results from 
customer requirement analyses and simulated service models. The 
paper concludes with discussions on Duke’s expansions of the ap- 
proach to incorporate transaction-specific satisfaction measures 
and long-term satisfaction tracking methods. 


26431 (EPRI-TR-104558, pp. 183-195) Voice of the 
customer: Customer satisfaction measurement results, recom- 
mendations and action plans. Schriber, J.B. (Southern California 
Edison Co., San Dimas, CA (United States)); Feniger, E. Electric 
Power Research Inst., Palo Alto, CA (United States); Synergic Re- 
sources Corp., Bala-Cynwyd, PA (United States). Nov 1994. In 
Proceedings: Sixth Biennial Marketing Research Symposium: Blue 
sky to bottom line. . .marketing research, customer value and utility 
performance. 481p. Source: EPRI Distribution Center, 207 Cog- 
gins Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

Southern California Edison has instituted a new business plan in 
1991 for its Customer Solutions Department. One of the goals is to 
increase customer satisfaction through the measurement and con- 
tinuous enhancement of value in each major customer segment. 
One of many tactics employed to implement this strategy was the 
establishment of a customer satisfaction measurement program 





and a customer satisfaction implementation program. The mea- 
surement of customer satisfaction baselines and development of 
feedback systems focuses on business lines with a high volume of 
customer transactions: customer communication centers, local/front 
offices, field services/meter readers, energy efficiency services and 
the electric distribution system design function. The customer 
satisfaction surveys are administered to approximately 10,000 cus- 
tomers annually. Using the results of the customer satisfaction 
baseline measurements, more than 200 employees formed teams 
to identify and implement more than 225 action items aimed at im- 
proving customer satisfaction. These strategies remain in place for 
1994 and beyond. 


26432 (EPRI-TR-104558, pp. 197-204) Cleaning up the cus- 
tomer satisfaction waste dump. Plunkett, C. (Southern Company 
Services, Inc., Atlanta, GA (United States)); Katz, G.M. Electric 
Power Research Inst., Palo Alto, CA (United States); Synergic Re- 
sources Corp., Bala-Cynwyd, PA (United States). Nov 1994. In 
Proceedings: Sixth Biennial Marketing Research Symposium: Blue 
sky to bottom line. - -marketing research, customer value and utility 
performance. 481p. Source: EPRI Distribution Center, 207 Cog- 
gins Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

Most electric utilities have been measuring Customer Satisfaction 
for several years now with the explicit goal of inducing their em- 
ployees to improve their handling of customers. While many 
companies experienced early improvements, the scores have now 
leveled off. Increasingly, utilities are finding that their Customer 
Satisfaction Measurement system has reverted to little more than a 
“report card,” with no clear connection to business practice or pro- 
cesses. Even more alarming is the fact that many companies are 
now questioning the value of this complicated and expensive effort. 
This phenomenon is not unique to the electric utility industry — it is 
happening in almost every industry in America. What companies 
really need is a way to tie customer satisfaction to business prac- 
tices. To accomplish this, the Southern Company, along with 
several other utilities, are using the Voice of the Customer Pro- 
cess, which came out of the Japanese auto industry. It combines 
Customer Satisfaction Measurement with Quality Function Deploy- 
ment (QFD) in order to guide the company into linking specific 
customer wants and needs to explicit performance measures and 
business process improvement efforts. 


26433 (EPRI-TR-104558, pp. 207-215) Deriving models of 
customer satistaction: A comparison of alternative quantita- 
tive approaches. Schultz, M.T. (PECO Energy Co., Philadelphia, 
PA (United States)). Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line. --marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

PECO Energy, like many other companies, measures customer 
satisfaction, and has gone through a discussion of how best to 
model the results. PECO Energy utilizes a model of customer sat- 
isfaction based upon multiple regression, where both independent 
and dependent variables are responses to survey questions using 
a fully anchored five point scale. In addition to multiple regression, 
there are a number of other multivariate procedures that can be 
used to develop a quantitative model of customer satisfaction. This 
paper compares and contrasts results obtained from standard 
multiple regression, multiple regression with dummy coding, dis- 
criminant function analysis, and logistic regression procedures. 
Findings suggest that each of these methods can yiek satisfactory 
information regarding customer perception. 


26434 (EPRI-TR-104558, pp. 217-233) The Public Service 
Company of Colorado customer satisfaction index (examina- 
tion of Anova and neural network models). Baugh, K.A. (Public 
Service Company of Colorado, Denver, CO (United States)); 
Greenwak, E.; Jones, C.V.; Mills, T. Electric Power Research Inst., 
Palo Alto, CA (United States); Synergic Resources Corp., Bala- 
Cynwyd, PA (United States). Nov 1994. In Proceedings: Sixth 
Biennial Marketing Research Symposium: Blue sky to bottom 
line. ..marketing research, customer value and utility performance. 
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481p. Source: EPRI Distribution Center, 207 Coggins Drive, PO 
Box 23205, Pleasant Hill, CA 94523 (United States). 

In 1993, Public Service Company of Colorado (PSCo) began a 
long-term effort to develop an index to measure and track cus- 
tomer satisfaction. The customer satisfaction index was designed 
to: measure of how well PSCo meets identified customer needs; 
and link PSCo performance well regulatory rate incentives and em- 
ployee performance bonuses. To assure reliability, two modeling 
methods were developed in parallel throughout a 12 month period. 
An Anova-based approach known as Multiple Classification Analy- 
sis (MCA) provides an increasingly clear picture of the structure of 
customer wants and needs. The MCA analysis supports a predic- 
tive model linking overall customer satisfaction with service 
attributes. Additionally, a multi-layer feedforward neural network 
model was repeatedly estimated with the growing body of survey 
data. Application of the neural network model accomplished two 
important tasks. First, the neural network model provided validation 
for the attribute structure and intensity of parameter estimates for 
the MCA analysis. Second, the neural network model, working in 
conjunction with MCA output, helped produce slightly tighter fits 
amongst the data and thus improved the model's predictive power. 
This paper will introduce you to PSCo’s overall research goals, 
provide insight into the qualitative methods that insured accuracy in 
the research instrument, describe overall research procedures, il- 
lustrate the modeling technology, and summarize opportunities for 
using these research results. 


26435 (EPRI-TR-104558, pp. 239-246) Distinguishing be- 
tween satisfaction and loyalty: Conceptual, methodological & 
analytical differences. Hinson, K.A. (Illinois Power, Decatur, IL 
(United States)). Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line---marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

This paper briefly presents a discussion of the conceptual defini- 
tion of “Customer Satisfaction” followed by review of operational 
definitions of “Satisfaction” as a criterion variable and the kinds of 
predictor variables and analytic methods employed in its modeling. 
A model of “Customer Satisfaction” is presented developed by the 
discussed methodology. Conceptual and operational definitions of 
“Customer Loyalty” are then reviewed, contrasting the kinds of pre- 
dictor variables and analytic methods most appropriate for 
understanding a “Loyalty” decision and how these differ from “Cus- 
tomer Satisfaction.” A more fully specified model of “Customer 
Loyalty” is presented. Finally, the risks of employing a “Satisfac- 
tion” methodology in modeling “Customer Loyalty” are discussed. 


26436 (EPRI-TR-104558, pp. 247-259) The conversion 
model: A strategic market segmentation system based on 
customer commitment and potential to change. Ceurvorst, R.W. 
(Market Facts, Inc., Arlington Heights, IL (United States)). Electric 
Power Research Inst., Palo Alto, CA (United States); Synergic Re- 
sources Corp., Bala-Cynwyd, PA (United States). Nov 1994. In 
Proceedings: Sixth Biennial Marketing Research Symposium: Blue 
sky to bottom line. --marketing research, customer value and utility 
performance. 481p. Source: EPRI Distribution Center, 207 Cog- 
gins Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

Deregulation of utilities will require providers of electric power to 
put the issue of competition at the top of their strategic planning 
agenda. The companies that will flourish in this new competitive 
environment are those that have strongly committed customers and 
potential to grow. “Commitment” is the complex psychological bond 
between a customer and a brand (or choice); it is critical to mea- 
sure because it is the foundation of loyalty and brand equity. The 
Conversion Model is an established, validated strategic research 
tool that measures customer commitment and potential to change. 
It was designed to help marketers devise strategies to strengthen 
the commitment of current customers and to acquire new cus- 
tomers. The Model helps companies protect and grow their 
businesss by first quantifying the commitment of current customers 
and the potential to convert competitors’ customers. Further, the 
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Model provides managers with actionable insights about the demo- 
graphic, behavioral and attitudinal factors that characterize 
customers who are secure in their commitment, those who are vul- 
nerable to being lost, the non-customers who can be won over and 
those who are unavailable. 


26437 (EPRI-TR-104558, pp. 261-275) Your customers may 
be satisfied, but are they loyal, Heupler, K. (Synergic Re- 
sources Corp., Baia Cynwyd, PA (United States)); Dion, S.; Wilder, 
S. Electric Power Research Inst., Palo Alto, CA (United States); 
Synergic Resources Corp., Bala-Cynwyd, PA (United States). Nov 
1994. In Proceedings: Sixth Biennial Marketing Research Sympo- 
sium: Blue sky to bottom line.--marketing research, customer 
value and utility performance. 481p. Source: EPRI Distribution 
Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, CA 
94523 (United States). 

Utilities have long recognized the importance of addressing the 
issue of customer satisfaction in their marketing research efforts. 
However, as typically defined and evaluated by utilities, the con- 
cept of satisfaction is generally too limited, and overlooks the core 
issue of customer loyalty. Satisfaction with service performance at- 
tributes such as power delivery, billing accuracy, customer service, 
and rates does not guarantee customer loyalty to an electric 
service provider in the face of increasing competition. Although sat- 
isfaction is a key indicator of loyalty, additional elements including 
mobility, energy-use characteristics, location, cost-sensitivity, stabil- 
ity, psychographics, and previous experience will each play a role 
in determining the level of commitment a utility customer is willing 
to make. The challenge in assessing customer loyalty is in the 
measurement process itself. Utilities need an ongoing process to 
evaluate loyalty and convert their research into specific actions that 
can be used to gain or maintain a competitive foothold in the 
market. This paper explores the issue of loyalty from a utility per- 
spective. Loyalty is explored primarily as it relates to commercial 
and industrial customers. However, many of the concepts and 
issues pertain to loyalty measurement in other industries is dis- 
cussed from a historical perspective, and a framework is presented 


for measuring customer loyalty among utility customers. Finally, a 
mode! for translating loyalty research results into actionable mea- 
sures is presented. 


26438 (EPRI-TR-104558, pp. 279-286) The utility and its 
customer: A complex relationship. Covelli, L. (Ontario Hydro, 
Toronto (Canada)); Williams, M.V. Electric Power Research inst., 
Palo Alto, CA (United States); Synergic Resources Corp., Bala- 
Cynwyd, PA (United States). Nov 1994. In Proceedings: Sixth 
Biennial Marketing Research Symposium: Blue sky to bottom 
line. - -marketing research, customer value and utility performance. 
481p. Source: EPRI Distribution Center, 207 Coggins Drive, PO 
Box 23205, Pleasant Hill, CA 94523 (United States). 

Developing methods of tracking customer satisfaction for utilities 
presents major problems since the customer reacts to the utility on 
many different levels. The more obvious are in relation to the prod- 
uct (energy) and the services the company provides. More recently 
there has been talk of the “brand” elements of the company- 
customer relationship. Ontario Hydro (OH) has developed a 
method utilizing four separate domains for measuring and tracking 
customer satisfaction: product, service, competitiveness, and insti- 
tutional relationships. Ontario Hydro conducted a survey of over 
1200 residential customers. The respondents received a detailed 
in-person survey of their estimation of the importance of specific 
aspects of customer service and their view of Ontario Hydro’s per- 
formance on those same issues. The data yielded 28 factors 
covered a large variety of separate concerns: customer service, 
and treatment of customers to export policy. OH concluded that the 
utility's relationship with its customer is more complex than the 
susual customer-vendor interaction. A utility not only provides a 
product and a service, it has a institutional personality and 
provides an absolutely necessary product under an exclusive fran- 
chise and executes government policy as a regulated monopoly. It 
was found that customers are sensitive to all of these attributes. 


26439 (EPRI-TR-104558, pp. 287-301) The use of market 
research in the implementation and evaluation of interactive 
voice response systems. Camack, M. (Market Strategies, Inc., 
Southfield, Ml (United States)). Electric Power Research Inst., Palo 
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Alto, CA (United States); Synergic Resources Corp., Bala-Cynwyd, 
PA (United States). Nov 1994. In Proceedings: Sixth Biennial Mar- 
keting Research Symposium: Blue sky to bottom line. - -marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

With the continual drive toward reengineering in utilities’ cus- 
tomer service organizations, the use of interactive voice response 
(IVR) systems, also known as voice response units or VRUs, has 
become more prevalent. The benefits to a utility are obvious: IVRs 
allow for call center consolidation, perhaps with the introduction of 
a toll-free, 800 telephone number; they provide for greater call han- 
dling capacity, for both normal business and for high calling 
volume circumstances (e.g., during power outages); and they per- 
mit call routing to specially trained representatives in major 
functional areas such as service connections, billing matters, and 
credit and collections. Unfortunately, the customer benefits of IVR 
technology are generally less obvious. Customers tend to have had 
negative experiences with one or more IVRs before they even en- 
ter a utility's IVR system. Therefore, they come in with an IVR 
“chip on their shoulder.” As a result, customers’ tolerance level for 
a utility's IVR may be limited, and the opportunity to show cus- 
tomers that the system benefits them, too, may be limited to how 
well the IVR works from the customers’ perspective the first time 
they use it (and initially, customers may not even be aware they 
are calling into an IVR). This paper will discuss several research 
initiatives to address the customer engineering and system evalua- 
tion of IVR systems at utility companies, along with recommended 
strategies (such as customer education) to implement such sys- 
tems without adversely affecting customer satisfaction. 


26440 (EPRI-TR-104558, pp. 307-317) Integrating multi- 
technique research on industry-specific attributes. Shena, C. 
(Consolidated Edison Co. of New York, NY (United States)); Gold- 
smith, M.; Banks, J. Electric Power Research Inst., Palo Alto, CA 
(United States); Synergic Resources Corp., Bala-Cynwyd, PA 
(United States). Nov 1994. In Proceedings: Sixth Biennial Market- 
ing Research Symposium: Blue sky to bottom line. --marketing 
research, customer value and utility performance. 481p. Source: 
EPRI Distribution Center, 207 Coggins Drive, PO Box 23205, 
Pleasant Hill, CA 94523 (United States). 

Consolidated Edison Company is the supplier of electricity, natu- 
ral gas, steam and related services to thousands of businesses 
and a population of more than seven million in New York City and 
Westchester County. Nearly 52% of the more than 28,000 manu- 
facturing firms in New York State are served by Con Edison, with 
the majority of these firms in the printing/publishing or apparel in- 
dustries. Recognizing the need to better understand these 
important customers, Con Edison undertook a research effort to in- 
vestigate opportunities for serving the apparel and printing/ 
publishing industries more effectively. The research found that new 
technology was the greatest need within both industries, followed 
closely by skilled labor, lower operating costs, and access to capi- 
tal. Also found was a commonly voiced sentiment for the need of 
leadership from an organization capable of bringing all the neces- 
sary elements together for the benefit of the industries. Con Edison 
concluded that program initiatives designed for one industry are 
applicable, in whole or part, to the other. Furthermore, combining 
internal resources under programs geared to targeted industries 
may be the optimal approach for Con Edison. 


26441 (EPRI-TR-104558, pp. 349-376) “A behavioral-based 
segmentation methodology the next step beyond classify” up- 
date...update...update. Lewis, J. (Entergy Services, inc., Little 
Rock, AR (United States)); Riggins, J.; Neal, W.D. Electric Power 
Research Inst., Palo Alto, CA (United States); Synergic Resources 
Corp., Bala-Cynwyd, PA (United States). Nov 1994. In Proceed- 
ings: Sixth Biennial Marketing Research Symposium: Blue sky to 
bottom line. - -marketing research, customer value and utility perfor- 
mance. 48ip. Source: EPRI Distribution Center, 207 Coggins 
Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 
Entergy Services, Inc., along with SDR, Inc., developed a market 
segmentation model for Entergy’s residential end-use customer 
database. This model is driven by a blending of behavioral and at- 
titudinal variables taken from Entergy’s Marketing Information 





System (MKIS), Donnelley data and Entergy CLASSIFY™ response 
data. After considerable effort, seven segments were identified 
which exhibit behavioral and attitudinal differentiation. The reliability 
of predicting segment membership is approximately 88% overall 
and 75% for the lowest group. This is compared to the project pre- 
diction criteria set at 75%/70% (i.e., correctly predict 75% of the 
hokjout sample with no one group under 70% correct prediction). 
The purpose of this segmentation strategy is to market tailored 
offerings to specific segments, thereby improving customer satis- 
faction while reducing marketing costs. In the fourth and final 
phase of the project, the segmentation model will be tested by us- 
ing actual sales data and by collecting new customer preference 
data. Once this phase is completed, residential program offerings 
can be developed or modified to best suit the targeted segment. 


26442 (EPRI-TR-104558, pp. 377-388) Using alternative 
segmentation techniques to examine residential customer's 
energy needs, wants, and preferences. Hollander, C. (Union 
Electric Co., St. Louis, MO (United States)); Kidwell, S.; Banks, J.; 
Taylor, E. Electric Power Research Inst., Palo Alto, CA (United 
States); Synergic Resources Corp., Bala-Cynwyd, PA (United 
States). Nov 1994. In Proceedings: Sixth Biennial Marketing Re- 
search Symposium: Blue sky to bottom line. -.-marketing research, 
customer value and utility performance. 481p. Source: EPRI Dis- 
tribution Center, 207 Coggins Drive, PO Box 23205, Pleasant Hill, 
CA 94523 (United States). 

The primary objective of this study was to examine residential 
customers’ attitudes toward energy usage, conservation, and effi- 
ciency, and to examine the implications of these attitudes for how 
the utility should design and communicate about programs and ser- 
vices in these areas. This study combined focus groups and 
customer surveys, and utilized several customer segmentation 
schemes — grouping customers by geodemographics, as well as 
customers’ energy and environmental values, beliefs, and opinions 
— to distinguish different segments of customers. 


26443 (EPRI-TR-104558, pp. 435-447) Using conjoint anal- 
ysis as a program evaluation tool. Moe, R. (Synergic Resources 
Corp., Seattle, WA (United States)); Dion, S. Electric Power Re- 
search Inst., Palo Alto, CA (United States); Synergic Resources 
Corp., Bala-Cynwyd, PA (United States). Nov 1994. In Proceed- 
ings: Sixth Biennial Marketing Research Symposium: Blue sky to 
bottom line. - -marketing research, customer value and utility perfor- 
mance. 481p. Source: EPRI Distribution Center, 207 Coggins 
Drive, PO Box 23205, Pleasant Hill, CA 94523 (United States). 

While conjoint analysis has typically been applied in utility market 
research to estimate penetration of utility programs, help identify 
optimal program design features, and measure the trade-offs cus- 
tomers make when evaluating utility program options, it has 
seldom been used as a program evaluation tool. This paper dis- 
cusses the use of conjoint analysis to estimate free ridership rates 
in evaluations of two utility DSM programs: a residential high effi- 
ciency heat pump/central air conditioning program and a low-flow 
showerhead program. The two studies incorporated different ap- 
proaches for data collection and data analysis. The first study used 
a phone-mail approach to collect the data, a ranking method for 
scoring, and a SAS program for analysis; the second study col- 
lected data through in-person interviews, used a rating method for 
scoring, and Bretton Clark software for data analysis. The paper 
describes the design and results of both conjoint studies and how 
the standard conjoint analysis outputs were used to estimate the 
free rider rate for each program and, for one program, predict the 
penetration of high-efficiency models under alternative rebate struc- 
tures. It also presents the results of both analyses and compares 
the estimated free rider rates to those derived for the same pro- 
grams using other methods. 
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26444 (UCRL-JC—117481) Design and flight testing of a re- 
ciprocating pump fed rocket. Whitehead, J.C.; Pittenger, L.C.; 
Colella, N.J. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
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States). DOE Contract W-7405-ENG-48. (CONF-940623—-4: 30. 
joint propulsion conference and exhibit, Indianapolis, IN (United 
States), 27-29 Jun 1994). Order Number DE95017062. Source: 
OSTI; NTIS; GPO Dep. 

A pressure regulated gas generator rocket cycle with gas driven 
reciprocating pumps has been flight tested for the first time, with a 
ground launch of a 1.9 m (74 in) long vehicle, having 450 N (100 
Ib) of thrust. Differential area piston pumps provided a bootstrap 
start from <0.5 MPa (72 psi) tank pressure, and supported both 
pulsed and continuous thrusting. The gas generators and thrust 
chambers catalyzed monopropeliant hydrazine decomposition at 
roughly 10 times tank pressure. The vehicle’s 8.25 kg dry mass 
comprised approximately 3 kg of propulsion parts, 2 kg of avionics, 
and 3 kg of airframe parts. Field testing included static fire opera- 
tion of one vehicle in flight configuration and the rail-guided launch 
of a second assembly. Pressures, temperatures, and vibration data 
were recorded during ground tests, and a subset of the data chan- 
nels was telemetered throughout the 1-minute flight. Fins rotated 
the vehicle after it left the rail, for roll-rate stabilization in lieu of ac- 
tive guidance. Although the trajectory was limited by the scaling 
laws of sea level atmospheric drag on a small vehicle, the vacuum 
év would have exceeded 2 km/sec. 
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Refer also to citation(s) 25228, 25236, 25778, 25780, 25781, 
25782, 26459, 26618 


26445 (DOE/AL/44658-T3) Fuel property effects on engine 
combustion processes. Final report. Cernansky, N.P.; Miller, 
D.L. Drexel Univ., Philadelphia, PA (United States). Dept. of Me- 
chanical Engineering. 27 Apr 1995. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG04-87AL44658. 
Order Number DE95014914. Source: OSTI; NTIS; GPO Dep. 

A major obstacle to improving spark ignition engine efficiency is 
the limitations on compression ratio imposed by tendency of hydro- 
carbon fuels to knock (autoignite). A research program investigated 
the knock problem in spark ignition engines. Objective was to 
understand low and intermediate temperature chemistry of com- 
bustion processes relevant to autoignition and knock and to 
determine fuel property effects. Experiments were conducted in an 
optically and physically accessible research engine, static reactor, 
and an atmospheric pressure flow reactor (APFR). Chemical kinetic 
models were developed for prediction of species evolution and 
autoignition behavior. The work provided insight into low and inter- 
mediate temperature chemistry prior to autoignition of n-butane, 
iso-butane, n-pentane, 1-pentene, n-heptane, iso-octane and some 
binary blends. Study of effects of ethers (MTBE, ETBE, TAME and 
DIPE ) and alcohols (methanol and ethanol) on the oxidation and 
autoignition of primary reference fuel (PRF) blends. 


26446 (DOE/CE/40960-T1) Ceramic Stationary Gas Turbine 
Development. Technical progress report, April 1, 1993—October 
31, 1994. Solar Turbines, Inc., San Diego, CA (United States). Dec 
1994. 120p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-92CE40960. Order Number 
DE95017792. Source: OSTI; NTIS; GPO Dep. 

This report summarizes work performed by Solar Technologies 
Inc. and its subcontractors, during the period April 1, 1993 through 
October 31, 1994 under Phase II of the DOE Ceramic Stationary 
Gas Turbine Development program. The objective of the program is 
to improve the performance of stationary gas turbines in cogenera- 
tion through the implementation of selected ceramic components. 


26447 (DOE/CE/40960-T2) Ceramic stationary gas turbine 
development. Final report, Phase 1. Solar Turbines, Inc., San 
Diego, CA (United States). Sep 1994. 225p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-92CE40960. 
Order Number DE95017793. Source: OSTI; NTIS; GPO Dep. 

This report summarizes work performed by Solar Turbines Inc. 
and its subcontractors during the period September 25, 1992 
through April 30, 1993. The objective of the work is to improve the 
performance of stationary gas turbines in cogeneration through im- 
plementation of selected ceramic components. 
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26448 (DOE/MC/23165-4081) Advanced Turbine Systems 
Program. Topical report. General Motors Corp., Indianapolis, IN 
(United States). Allison Gas Turbine Div. Mar 1993. 75p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-86MC23165. Order Number DE95009727. Source: OSTI; 
NTIS; GPO Dep. 

The Allison Gas Turbine Division (Allison) of General Motors Cor- 
poration conducted the Advanced Turbine Systems (ATS) program 
feasibility study (Phase |) in accordance with the Morgantown En- 
ergy Technology Center's (METC's) contract DE-AC21-86MC23165 
A028. This feasibility study was to define and describe a natural 
gas-fired reference system which would meet the objective of 
>60% overall efficiency, produce nitrogen oxides (NOx) emissions 
10% less than the state-of-the-art without post combustion controls, 
and cost of electricity of the N system to be approximately 10% 
below that of the current systems. In addition, the selected natural 
gas-fired reference system was expected to be adaptable to coal. 
The Allison proposed reference system feasibility study incorpo- 
rated Allison’s long-term experience from advanced aerospace and 
military technology programs. This experience base is pertinent and 
crucial to the success of the ATS program. The existing aeroderiva- 
tive technology base includes high temperature hot section design 
capability, single crystal technology, advanced cooling techniques, 
high temperature ceramics, ultrahigh turbomachinery components 
design, advanced cycles, and sophisticated computer codes. 


26449 (DOE/MC/29257-4085) Selection of natural Gas 
Fired Advanced Turbine Systems (GFATS) program - Task 3. 
Topical report. Allison Engine Co., Indianapolis, IN (United 
States). Jun 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-93MC29257. Order Number 
DE95009730. Source: OSTI; NTIS; GPO Dep. 

Research continued on natural gas-fired turbines.The objective 
of Task 3 was to perform initial trade studies and select one engine 
system (Gas-Fired Advanced Turbine System [GFATS]) that the 
contractor could demonstrate, at full scale, in the 1998 to 2000 
time frame. This report describes the results of the selection pro- 
cess. This task, including Allison internal management reviews of 
the selected system, has been completed. Allison’s approach to 
ATS is to offer an engine family that is based on the newest T406 
high technology engine. This selection was based on a number of 
parameters including return on investment (ROI), internal rate of 
return (IRR) market size and potential sales into that market. This 
base engine family continues a history at Allison of converting flight 
engine products to industrial use 


26450 (DOE/NASA-0336-5) Advanced Turbine Technology 
(ATTAP) Applications Project. 1992 Annual report. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center; General Motors Corp., Indianapo- 
lis, IN (United States). Allison Gas Turbine Div. Dec 1993. 97p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States), DOE Contract Al01-90CE50300. NASA _ Contract 
DEN 3-336. (NASA/CR-195446; EDR-17038). Order Number 
DE95016119. Source: OSTI; NTIS; GPO Dep. 

ATTAP activities during the past year included reference 
powertrain design (RPD) updates, test-bed engine design and de- 
velopment, ceramic component design, materials and component 
characterization, ceramic component development and fabrication, 
ceramic component rig testing, and test-bed engine fabrication and 
testing. RPD revisions included updating the baseline vehicle as 
well as the turbine RPD. Comparison of major performance param- 
eters shows that the turbine engine installation exceeds critical fuel 


economy, emissions, and performance goals, and meets overall 
ATTAP objectives. 


26451 (DOE/OR/21400-T476) Materials/manutacturing sup- 
port element for the Advanced Turbine Systems Program. 
Karnitz, M.A.; Hoffman, E.E.; Parks, W.P. Oak Ridge National 
Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95014043. Source: OSTI; NTIS; GPO Dep. 

In 1993, DOE initiated a program to develop advanced gas tur- 
bines for power generation in utility and industrial applications. A 
materials/manufacturing plan was developed in several stages with 
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input from gas turbine manufacturers, materials suppliers, universi- 
ties, and government laboratories. This plan was developed by a 
small advanced materials and turbine technology team over a 6- 
month period. The technology plan calls for initiation of several high 
priority projects in FY 1995. The technical program for the materi- 
als/manufacturing element focuses on generic materials issues, 
components, and manufacturing processes. Categories include 
coatings and process development, turbine airfoil development, ce- 
ramics adaptation, directional solidification and single crystal airfoils 
manufactoring technology, materials characterization, catalytic 
combustor materials, and technology information exchange. 


26452 (ETDE-DE-190) Development of design tools for in- 
tegrating solar components in the design of solar-oriented 
buildings; German contribution to the IEA programmes SHC 
Task 12 and ECB Annex 21. Pt. B. Reports of the project part- 
ners. Ebert-Iingenieure, Muenchen (Germany); Fraunhofer-institut 
fuer Bauphysik, Stuttgart (Germany); Karlsruhe Univ. (T.H.) (Ger- 
many). Inst. fuer Industrielle Bauproduktion. 1994. 297p. (In 
German). Foerderkennzeichen BMFT 0329132A. Order Number 
DE95798874. Source: OSTI; NTIS (US Sales Only). 

The research project comprises the development of computer 
technology and its application in the design, projecting and opera- 
tion of buildings and technical facilities. New possiblilities of 
optimizing the planning procedures are pointed out, and concepts 
for rational and efficient energy use are discussed. (orig.) 


26453 Ceramic tile expansion engine housing. Myers, B. To 
Dept. of Energy. 1993. Filed date 3 Jun 1993. U.S. Patent Applica- 
tion 8-070,524. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017104. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An expandable ceramic tile housing for a high temperature en- 
gine is disclosed wherein each tile is independently supported in 
place in an interlocking matrix by retention means which mechani- 
cally couple the individual ceramic tiles to an outer metal support 
housing while maintaining thermal isolation of the metal housing 
from the ceramic tiles. The ceramic tiles are formed with either an 
octagonal front face portion and a square shank portion or a 
square front face portion with an octagonal shank portion. The 
length of the sides of the octagonal front face portion on one tile is 
equal to the length of the sides of the square front face portion of 
adjoining tiles to permit formation of an interlocking matrix. Fibrous 
ceramic sealing means may be placed between radial and tangen- 
tial facing surfaces of adjacent tiles to limit radial gas flow 
therebetween. Labyrinth-sealed pressure-controlled compartments 
may be established between the tile housing and the outer metal 
support housing to control radial gas flow. 


26454 (SAND—-95-1424C) Investment cast AISI H13 tooling 
for automotive applications. Maguire, M.C. (Sandia National 
Labs., Albuquerque, NM (United States)); Baldwin, M.D.; 
Hochanadel, P.W.; Edwards, G.R. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9509144—1: 28. international symposium on automotive 
technology and automation: dedicated conference on mechatronics 
- efficient computer support for engineering, manufacturing, testing 
and reliability, Stuttgart (Germany), 18-22 Sep 1995). Order Num- 
ber DE95014865. Source: OST!; NTIS; GPO Dep. 

While many techniques exist for production of soft tooling, for die 
casting there is limited recent experience with cast tooling. The 
most common US alloy used for manufacture of die casting tooling 
is wrought AIS! H13. If the performance of the cast material is 
comparable to the wrought counterpart, the use of investment cast 
HI 3 tooling directly from patterns made via rapid prototyping is of 
considerable interest. A metallurgical study of investment cast H13 
was conducted to evaluate the mechanical behavior in simulated 
die casting applications. Variable thickness plate investment cast- 
ings of AISI H13 hot work die steel were produced and 
characterized in the as-cast and heat-treated conditions. The char- 
acterization included light microscopy and mechanical testing. 
Wrought samples of standard and premium grade H13 were heat- 
treated and characterized similarly for comparison. Microstructural 
differences were observed in as-cast samples produced in different 
section thicknesses. Dendrite cell size and carbide morphology 





constituted the most prominent microstructural differences ob- 
served. After a full heat-treatment, microstructural differences 
between the wrought material and cast materials were slight re- 
gardless of section thickness.The mechanical properties of the cast 
and heat-treated material proved similar to the properties of the 
standard heat-treated wrought material. A thermal fatigue testing 
unit was to con-elate the heat checking susceptibility of H13 steel 
to its processing and consequent microstructural condition. Surface 
hardness decreased significantly with thermal cycling, and heat 
checking was observed in as few as 50 cycles. Thermal softening 
and thermal fatigue susceptibility were quantified and discussed 
relative to the microstructural conditions created by processing and 
heat-treatment. It was found that the premium grade wrought H13 
steel provided the best overall resistance to heat checking. 


26455 (UCRL-JC—121155) Remote monitoring of emissions 
using on-vehicle sensing and vehicle to roadside communica- 
tions. Davis, D.T. Lawrence Livermore National Lab., CA (United 
States). Jun 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950857-3: 
Society of Automotive Engineers future transportation technology 
conference and exposition, Costa Mesa, CA (United States), 7-10 
Aug 1995). Order Number DE95015908. Source: OSTI; NTIS; 
GPO Dep. 

Recent developments in on-vehicle electronics makes practical 
remote monitoring of vehicle emissions compliance with CARB and 
EPA regulations. A system consisting of emission controls malfunc- 
tion sensors, an on-board computer (OBC), and vehicle-to-roadside 
communications (VRC) would enable enforcement officials to re- 
motely and automatically detect vehicle out-of-compliance status. 
Remote sensing could be accomplished at highway speeds as ve- 
hicles pass a roadside RF antenna and reader unit which would 
interrogate the on- vehicle monitoring and recording system. This 
paper will focus on the hardware system components require to 
achieve this goal with special attention to the VRC; a key element 
for remote monitoring. this remote sensing concept piggybacks on 
the development of inexpensive VRC equipment for automatic ve- 
hicle identification for electronic toll collection and _ intelligent 
transportation applications. Employing an RF transponder with ap- 
propriate interface to the OBC and malfunction sensors, a practical 
monitoring system can be developed with potentially important im- 
pact on air quality and enforcement. With such a system in place, 
the current — and costly and ineffective — emission control strategy 
of periodic smog checking could be replaced or modified. 
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26456 (ANL/CMT/CP-—85374) Thermal control of electric 
vehicle batteries. Nelson, P.A.; Battaglia, V.S.; Henriksen, G.L. Ar- 
gonne National Lab., IL (United States). [1995]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950729-8: 30. Intersociety energy conversion 
conference, Orlando, FL (United States), 30 Jul - 5 aug 1995). Or- 
der Number DE95014241. Source: OSTI; NTIS; GPO Dep. 

The need to operate electric vehicles in warm, summer condi- 
tions and also provide for long periods of standby in cold climates 
is a challenging problem for any battery system. All advanced 
batteries of high specific energy require active cooling systems be- 
cause adiabatic heating will raise the temperature to a level that is 
deleterious to cycle life. This cooling requires efficient paths for es- 
cape of heat to cooled surfaces; cooling the exterior of modules is 
insufficient. If a battery is heated by its own energy, and insulated 
to withstand exposure to a cold climate, only vacuum insulation will 
afford an appreciable reduction (>10°C) in the ambient tempera- 
ture that can be tolerated. Standard insulations are of little use for 
this purpose because the heat loss rate causes too high a drain on 
the battery energy even for near-ambient temperature batteries. 


26457 (DOE/EE-0059) Electric and Hybrid Vehicles Pro- 
gram 18th annual report to Congress for Fiscal Year 1994. 
USDOE Assistant Secretary for Energy Efficiency and Renewable 
Energy, Washington, DC (United States). Office of Transportation 
Technologies. Apr 1995. 63p. Sponsored by USDOE, Washington, 
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DC (United States). Order Number DE95014921. Source: OSTI; 
NTIS; GPO Dep. 

The Department remains focused on the technologies that are 
critical to making electric and hybrid vehicles commercially viable 
and competitive with current production gasoline-fueled vehicles in 
performance, reliability, and affordability. During Fiscal Year 1994, 
significant progress was made toward fulfilling the intent of 
Congress. The Department and the United States Advanced 
Battery Consortium (a partnership of the three major domestic au- 
tomobile manufacturers) continued to work together and to focus 
the efforts of battery developers on the battery technologies that 
are most likely to be commercialized in the near term. Progress 
was made in industry cost-shared contracts toward demonstrating 
the technical feasibility of fuel cells for passenger bus and light 
duty vehicle applications. Two industry teams which will develop 
hybrid vehicle propulsion technologies have been selected through 
competitive procurement and have initiated work, in Fiscal Year 
1994. In addition, technical studies and program planning continue, 
as required by the Energy Policy Act of 1992, to achieve the goals 
of reducing the transportation sector dependence on imported oil, 
reducing the level of environmentally harmful emissions, and en- 
hancing industrial productivity and competitiveness. 


26458 (NUTEK-R-95-4) Commercial utilization of electric 
cars. Liljemark, S. (Goeteborgs Gatu AB, Goeteborg (Sweden)); 
Bauner, D. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). 1995. 122p. (in 
Swedish). Order Number DE95796331. Source: OSTI; NTIS. 

The city of Goeteborg has 430 000 inhabitants while the whole 
of the Goeteborg region has 720 000. The topography (hills and 
valleys), climate (normal west winds, inversions, winter time cold) 
and emissions from industry, heating and traffic have put the envi- 
ronment in focus. The emissions from the traffic sector now seem 
to decrease, mainly because of catalysts on cars. However, more 
needs to be done. Concerning the introduction of electric vehicles 
(EVs), the City of Goeteborg has the aim to hold a front line 
position. The initiative to draw up an Action Program for EV intro- 
duction in the City of Goeteborg was political. The Goeteborg 
Municipal Council approved the program in September 1991. The 
City of Goeteborg, through its Traffic Committee, is responsible for 
carrying out the Action Program. The first main target is to reach 
1000 electric and hybrid vehicles in the Goeteborg region. This re- 
port describes the background and aims of the program, methods 
for evaluation, vehicles and service resources, users and trans- 
ports, electric power infrastructure and electric cars in the 
transportation system. Figs and tabs 
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26459 (UCRL-JC—120091) Progress toward an optimized 
hydrogen series hybrid engine. Smith, J.R. (Lawrence Livermore 
National Lab., CA (United States)); Aceves, S.M.; Johnson, N.L.; 
Amsden, A.A. Lawrence Livermore National Lab., CA (United 
States); Los Alamos National Lab., NM (United States). Jun 1995. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ; W-7405-ENG-36. (CONF-9509196—1: 
95. American Society of Mechanical Engineers’ (ASME) internal 
combustion engin Fall conference, Milwaukee, WI (United States), 
24-27 Sep 1995). Order Number DE95015999. Source: OSTI; 
NTIS; GPO Dep. 

The design considerations and computational fluid dynamics 
(CFD) modeling of a high efficiency, low emissions, hydrogen- 
fueled engine for use as the prime mover of a series hybrid 
automobile is described. The series hybrid automobile uses the en- 
gine to generate electrical energy via a lightweight generator, the 
electrical energy is stored in a power peaking device (like a fly- 
wheel or ultracapacitor) and used as required to meet the tractive 
drive requirements (plus accessory loads) through an electrical mo- 
tor. The engine/generator is stopped whenever the energy storage 
device is fully charged. Engine power output required was deter- 
mined with a vehicle simulation code to be 15 to 20 kW steady 
state with peak output of 40 to 45 kW for hill climb. Combustion 
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chamber and engine geometry were determined from a critical re- 
view of the hydrogen engine experiments in the literature combined 
with a simplified global engine model. Two different engine models 
are employed to guide engine design. The models are a simplified 
global engine performance model that relies strongly on correla- 
tions with literature data for heat transfer and friction losses, and a 
state-of-the-art CFD combustion model, KIVA-3, to elucidate fluid 
mechanics and combustion details through full three-dimensional 
modeling. Both intake and exhaust processes as well as hydrogen 
combustion chemistry and thermal NO, production are simulated. 
Ultimately, a comparison between the simulation and experimental 
results will lead to improved modeling and will give guidance to 
changes required in the next generation engine to achieve the goal 
of 45% brake thermal efficiency. 
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26460 (ANL/ESD/TM-87) Removal of nitrogen oxides from 
a@ gas stream by using monatomic nitrogen induced by a 
pulsed arc. Ng, H.K. (Argonne National Lab., IL (United States)); 
Novick, V.J.; Sekar, R.R.; Pierucci, K.A.; Geise, M.F. Argonne Na- 
tional Lab., IL (United States). Jan 1995. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95017099. Source: OSTI; NTIS; GPO 
Dep. 

The effectiveness of N atoms, nitrogen, induced by a pulsed 
electric arc, in reducing nitric oxide (NO) and nitrogen dioxide 
(NOz) was studied. Goal is reduction of nitrogen oxides (NOx) from 
automobile emissions by this alternative technique, which can be 
cost-effective and has the potential to reduce NO, in exhaust con- 
taining up to 10% oxygen. Initial tests with 100, 500, and 1,000 
ppM NO in pure nitrogen have shown that a greater than 50% re- 
duction of NO/NO, is readily achievable. At an NO concentration of 
100 ppM, a greater than 90% NO/NO, reduction was recorded. Dif- 
ferent flow rates of the monatomic nitrogen and the gas stream 
were tested. The flow rate of the monatomic nitrogen did not have 
a significant effect on the reduction efficiency, unlike the flow rate 
of the gas stream. The cross-sectional flow area of the gas stream 
was varied in order to assess whether the proximity of the gas 
stream to the arc would affect NO/NO, reduction. Results of the 
tests revealed that the smallest cross-sectional area had the best 
reduction, but also the highest chance of contacting the arc. The 
composition of the gas stream was also varied to elucidate the ef- 
fects of NO2 and 0, on the NO/NO, reduction efficiency. When NO. 
and 02 are present in the gas stream, both gases lower the 
reduction efficiency significantly by creating more NO or NOs. Ex- 
periments are continuing to improve the reduction efficiency. The 
electrical power, a function of pulse frequency, voltage, and cur- 
rent, was treated as a key parameter in the investigation. The 
power consumption of the high-voltage purser apparatus for a 100- 
kW engine was estimated to be 3 kW. 


26461 


(ANL/ES/VU-86992) Monatomic nitrogen for engine 
NO, control. Sekar, R. Argonne National Lab., IL (United States). 
[1995]. 14p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-31109-ENG-38. (CONF-9506231-1- 
Vugraphs: 1995 Energy Systems Division meeting, Argonne, IL 
(United States), 6-7 Jun 1995). Order Number DE95015729. 
Source: OSTI; NTIS; GPO Dep. 

This document consists of vugraphs only. 


26462 (PNL—10602) General Motors Corporation and Pa- 
cific Northwest Laboratory Staff Exchange: Instrumentation 
for rapid measurement of automotive exhaust emissions. Grif- 
fin, J.W. (Pacific Northwest Lab., Richland, WA (United States)); 
Sharpe, S.W.; Sloane, T.M. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1995. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95015446. Source: OSTI; NTIS; GPO Dep. 

Information in this report on the staff exchange of Pacific North- 
west Laboratory (PNL) staff with the AIGER Consortium (General 
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Motors, Ford, Chrysler, Navistar, the environmental protection 
Agency, and the California Air Resources Board) includes the 
purpose and objectives, a summary of activities, significant accom- 
plishments, significant problems, industry benefits realized, 
recommended follow-on work and potential benefits from that work, 
and two appendices. Appendix A is a brief description of the fast 
gas chromatography and infrared spectroscopy chemometric tech- 
nologies and their application to the rapid characterization of 
automobile exhaust emissions. Appendix B is a list of key contacts 
and the schedule of activities pertaining to the staff exchange. 
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26463 (ANL/ESD-28) Impact of the renewable oxygenate 
standard for reformulated gasoline on ethanol demand, energy 
use, and greenhouse gas emissions. Stork, K.C.; Singh, M.K. 
Argonne National Lab., IL (United States). Apr 1995. 131p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95016468. Source: OSTI; 
NTIS; GPO Dep. 

To assure a place for renewable oxygenates in the national 
reformulated gasoline (RFG) program, the US Environmental Pro- 
tection Agency has promulgated the renewable oxygenate standard 
(ROS) for RFG. It is assumed that ethanol derived from corn will 
be the only broadly available renewable oxygenate during Phase | 
of the RFG program. This report analyzes the impact that the ROS 
could have on the supply of ethanol, its transported volume, and its 
displacement from existing markets. It also considers the energy 
and crude oil consumption and greenhouse gas (GHG) emissions 
that could result from the production and use of various RFGs that 
could meet the ROS requirements. The report concludes that on 
the basis of current and projected near-term ethanol capacity, if 
ethanol is the only available renewable oxygenate used to meet 
the requirements of the ROS, diversion of ethanol from existing 
use as a fuel is likely to be necessary. Year-round use of ethanol 
and ETBE would eliminate the need for diversion by reducing win- 
ter demand for ethanol. On an RFG-program-wide basis, using 
ethanol and ETBE to satisfy the ROS can be expected to slightly 
reduce fossil energy use, increase crude oil use, and have essen- 
tially no effect on GHG emissions or total energy use relative to 
using RFG oxygenated only with MTBE. 


26464 (DOE/CE/50350-T1) Effects of ethanol on small en- 
gines and the environment. Bettis, M.D. Northwest Missouri State 
Univ., Maryville, MO (United States). 9 Jan 1995. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG01- 
92CE50350. Order Number DE95015461. Source: OSTI; NTIS; 
GPO Dep. 

With the support of the Missouri Corn Merchandising Council 
and the Department of Energy, Northwest Missouri State University 
conducted an applied research project to investigate the effects of 
the commercially available ethanoV/gasoline fuel blend on small en- 
gines. The study attempted to identify any problems when using 
the 10% ethanoVgasoline blend in engines designed for gasoline 
and provide solutions to the problems identified. Fuel economy, 
maximum power, internal component wear, exhaust emissions and 
engine efficiency were studied. 


26465 (NREL/TP-425-7633) Long-term methanol vehicle 
test program. Final subcontract report, 1 November 1992-1 
February 1995. Jones, J.C.; Maxwell, T.T. National Renewable 
Energy Lab., Golden, CO (United States); Texas Tech Univ., Lub- 
bock, TX (United States). Sep 1995. 90p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE95009289. Source: OSTI; NTIS; GPO Dep. 
Work was sperformed to determine effects of methanol fuel on 
engine performance and exhaust emissions during long-term use in 
a 1988 Chevrolet Corsica. Engine wear, gasket performance, fuel 
economy, emissions level, oil consumption, and overall vehicle per- 
formance were monitored over 22,000 miles. Baselines were 
established at the beginning for comparison: engine was disas- 
sembled, bearing/ring clearances and cam profiles were measured. 
Higher flow rate fuel injectors from AC Rochester were installed 





and the computer system calibrated for M100 fuel. The vehicle 
durability test increased oil consumption by 26% under cold-start 
conditions, 9% under hot start. Oil consumption under hot start 
was higher than under cold start by as much as 56%; effect of 
component temperatures on oil viscosity appears to be the cause. 
It is recommended that oil consumption of a gasoline-fueled vehicle 
be measured in order to normalize the effect of methanol operation 
on oil consumption, and to study the effect of steady-state and 
transient conditions on oil consumption. 


26466 (NUTEK-R-94-60) Liquefied petroleum gas propelled 
buses. Final report from development and testing 1990-1993. 
Agerback, C. (Swedish Transport and Communications Research 
Board, Stockholm (Sweden)); Ekelund, M. Swedish National Board 
for Industrial and Technical Development (NUTEK), Stockholm 
(Sweden); Swedish Transport and Communications Research 
Board, Stockholm (Sweden). May 1995. 44p. (In Swedish). (KFB— 
95-13). Order Number DE95796332. Source: OSTI; NTIS. 

Trying LPG in heavy duty buses has been done before. This test, 
with two Volvo buses in operation in the city of Sundsvall, Sweden, 
had the objective to show how low the exhaust emissions and how 
high accessibility could be with engines optimised for LPG- 
operation. LPG is also readily available in the Sundsvall area. Lean 
Burn and stoichiometric optimisation was tested, but the stoichio- 
metric technique had to be eliminated due to a heat release that 
was too high. Both buses thereby became Lean Burn operated. 
The results shoved that the NOx, HC and CO exhausts volumes 
were more reduced than anticipated. Carbon dioxide (CO2) exhaust 
was also reduced by over all 8 % compared with diesel operation 
under identical conditions. Heat release has been a concern and a 
source of trouble, both engines have suffered break downs. As 
time went by and experiences accumulated, the issue became of 
less significance. The newer of the two buses operated without in- 
terruption for the last 12 months of the project. At the time for the 
project, this newer bus was maybe the cleanest operating bus in 
the world, according to the ECE R49 test method. 10 figs, 6 tabs 


26467 (NUTEK-R-95-13) System study - Techno/ 
economical reviews of a number of process combinations of 
ethanol processes and other relevant industrial processes. 
Delin, L. (AaF-IPK Industrins Processkonsult AB (Sweden)). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1995. 66p. Order Number 
DE95796329. Source: OSTI; NTIS. 

The present study has been commissioned by NUTEK. Its aim is 
to investigate whether there are any possibilities to lower the cost 
of ethanol production from wood based materials and to what ex- 
tent co-location of an ethanol plant with other types of plants would 
aid in this respect. The studied processes are CASH and an enzy- 
matic process. CASH uses acid at high temperature and the 
enzymatic process uses enzymes for the saccharification of wood. 
The enzymatic process converts a larger part of the cellulose than 
the CASH process and thus produces about 50% more ethanol 
from the same amount of raw material. The yield is however low 
and even the enzymatic process converts less than 25% of the 
wood to ethanol. Apart from the ethanol, residues are also pro- 
duced. These are more than 50% of the raw material or twice as 
much as the ethanol produced. With a large scale production of 
ethanol, the market for the by-products would become a critical 
factor. The proposed process designs have not been tried in mill 
scale in either case. Especially for the enzymatic process, basic 
data on which the industrial design of the process could be based 
are not yet available. The possibility of economical enzyme produc- 
tion e.g. is to our understanding still not shown. For the CASH 
process the situation is somewhat further advanced but there 
remain several questions regarding the hydrolysis step. If the en- 
zyme method works as assumed this process has a very important 
advantage, the higher yield. This results in a lower ethanol produc- 
tion cost and also in less by-product fuel. In all cases the 
enzymatic process appears to give at least 0.5 SEK/I lower cost 
than the CASH process. Our conclusion is therefore that the op- 
portunities for synergy effects should be utilised and that the effort 
should be directed towards continuing the developing of the enzy- 
matic process towards a commercial industrial process. 
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26468 (NUTEK-R-95-23) Biogas propelled buses at 
Linkoeping. Kullbjer, T. (Naeckrosbuss AB, Nykoeping (Sweden)); 
Ekelund, M. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden); Swedish Transport 
and Communications Research Board, Stockholm (Sweden). Apr 
1995. 47p. (In Swedish). Order Number DE95796338. Source: 
OSTI; NTIS. 

The aim of the project was to identity the difference in operation, 
costs, level of emissions and production of biogas for biogas pro- 
pelled buses compared to ordinary diesel bus operation. Five 
buses have been equipped with gas engines which have been 
converted from diesel engines. The buses have been operated in 
ordinary traffic in the city of Linkoeping. The gas was delivered 
from the waste water treatment plant and was cleaned from carbon 
dioxide before the buses were fuelled. The project has shown that 
it is technically possible to use biogas as fuel for buses, that the 
possibilities to reach low level of emissions are good and that big- 


ger fleets of biogas propelled buses can be operated at reasonable 
costs. 
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26469 (SAND-95-0919) Crisis Prevention Centers as confi- 
dence building measures: Suggestions for the Middle East. 
Pregenzer, A.L. Sandia National Labs., Albuquerque, NM (United 
States). May 1995. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95014495. Source: OSTI; NTIS; GPO Dep. 

Relationships between countries generally exist somewhere in 
the grey area between war and peace. Crisis prevention activities 
are important in this area, and should have two goals: stabilizing 
tense situations that could push countries toward war, and support- 
ing or reinforcing efforts to move countries toward peace. A Crisis 
Prevention Center (CPC) should facilitate efforts to achieve these 
goals. Its functions can be grouped into three broad, interrelated 
categories: establishing and facilitating communication among par- 
ticipating countries; supporting negotiations and consensus-building 
on regional security issues; and supporting implementation of 
agreed confidence and security building measures. Technology will 
play a critical role in a CPC. Technology is required for establishing 
communication systems to ensure the timely flow of information 
between countries and to provide the means for organizing and an- 
alyzing this information. Technically-based cooperative monitoring 
can provide an objective source of information on mutually agreed 
issues, thereby supporting the implementation of confidence build- 
ing measures and treaties. Technology can be a neutral subject of 
interaction and collaboration between technical communities from 
different countries, thereby providing an important channel for im- 
proving relationships. Potential first steps for a CPC in the Middle 
Ease could include establishing communication channels and a 
dedicated communications center in each country, together with an 
agreement to use the system as a “Hot Line’ in bilateral and 
muttilateral-lateral emergency situations. Bilateral cooperative moni- 
toring centers could be established to assist with implementation of 
agreements. A centrally located CPC could serve as a regional 
communications hub, coordinating a number of functions aimed at 
stabilizing regional tensions and supporting confidence building ac- 
tivities. Specific recommendations for confidence building activities 
are discussed. 


26470 (SAND—95-1067) Cooperative monitoring workshop: 
Focus on the Middle East. Pregenzer, A.L.; Vannoni, M.; Biringer, 
K.; Dobranich, P. Sandia National Labs., Albuquerque, NM (United 
States). May 1995. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9407192—Summ.: Cooperative monitoring workshop: focus on the 
Middie East, Albuquerque, NM (United States), 17-21 Jul 1994). 
Order Number DE95014496. Source: OSTI; NTIS; GPO Dep. 
Sandia National Laboratories and the Institute for Global Conflict 
and Cooperation hosted a workshop on the application of coopera- 
tive monitoring to the Middle East. The workshop, held in 
Albuquerque, New Mexico, from July 17 through 21, 1994, was 
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sponsored by the US Department of Energy, the Arms Control and 
Disarmament Agency, and the US Department of State. The meet- 
ing, which focused on use of technical monitoring tools and sharing 
of collected information to facilitate regional agreements, included 
participants from five regional countries as well as from American 
universities, the US government, and US National Laboratories. 
Some attendees previously participated in meetings of the Arms 
Control and Regional Security working group of the Middle East 
Multilateral Peace Talks. The workshop combined presentations, 
demonstrations and hands-on experimentation with monitoring 
hardware and software. An exercise was conducted to evaluate 
and recommend cooperative monitoring options for a model agree- 
ment between two hypothetical countries. Historical precedents 
were reviewed and the role of environmental and natural resource 
conflicts explored. These activities were supplemented by 
roundtable discussions covering Middle East security issues, the 
relationship of “national means” to cooperative monitoring, and co- 
operative monitoring of ballistic missiles in the Middle East. 
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Refer also to citation(s) 26479 


26471 (ANL/DIS/CP-86744) National measures under the 
chemical weapons convention to protect confidential business 
information and compensate for its loss. Tanzman, E.A. (Ar- 
gonne National Lab., IL (United States)); Kellman, B. Argonne 
National Lab., IL (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9506218—-1: Seminar on the national authority 
and the chemical weapons convention, Seoul (Korea, Republic of), 
8 Jun 1995). Order Number DE95013742. Source: OSTI; NTIS; 
GPO Dep. 

This report contains a discussion presented at the Regional 
Seminar on the National Authority and the Chemical Weapons 
Convention. Measures to protect confidential business information 


and compensation for information which has not been sufficiently 
protected is discussed. 


26472 (ANL/DIS/CP-86935) Specificity of model facility 
agreements under the Chemical Weapons Convention. Tanz- 
man, E.A. Argonne National Lab., IL (United States). 27 Jun 1995. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9506246-—1: Combined meet- 
ing of the expert group on chemical issues and chemical industsry 
representatives, The Hauge (Netherlands), 27 Jun 1995). Order 
Number DE95015719. Source: OSTI; NTIS; INIS; GPO Dep. 

The Chemical Weapons Convention (CWC) contains the most 
extensive verification inspection provision of any arms control 
agreement in history. Among its innovations are provisions for facil- 
ity agreements to govern on-site verification inspections of certain 
facilities. A facility agreement is an agreement or arrangement be- 
tween a State Party and the Organization [for the Prohibition of 
Chemical Weapons] relating to a specific facility subject to on-site 
verification pursuant to Articles 4, 5 and 6. The purpose of this very 
brief paper is to discuss the value of specificity in the model facility 
agreements that are to serve as the basis for facility agreements. 
The views expressed herein are those of the author alone, and not 
necessarily those of the government of the US of America or any 
other institution. The model facility agreements are a key document 
to national implementation of the CWC. As explained in the Manual 
for National Implementation of the Chemical Weapons Convention, 
facility agreements are among the important protections the CWC 
provides for confidential business information at facilities subject to 
CWC inspections. Thus, the structure of the models for these 
agreements will fundamentally determine how national implementa- 
tion of the Convention will affect various private firms. A particularly 
salient question that must be addressed in drafting model facility 
agreements under the CWC is how specific they should be. 


26473 (BNL-61355) Open Skies and monitoring a fissile 
materials cut-off treaty. Allentuck, J.; Lemley, J.R. Brookhaven 
National Lab., Upton, NY (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-950787-79: 36. annual meeting of the 
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Institute for Nuclear Materials Management, Palm Desert, CA 
(United States), 9-12 Jul 1995). Order Number DE95017159. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Treaty on Open Skies (Open Skies) is intended among 
other things to provide, in the words of its preamble, means “to fa- 
cilitate the monitoring of compliance with existing or future arms 
contro] agreements.” Open Skies permits overflights of the territory 
of member states by aircraft equipped with an array of sensors of 
various types. Their types and capabilities are treaty-limited. To find 
useful application in monitoring a cut-off treaty Open Skies would 
need to be amended. The number of signatories would need to be 
expanded so as to provide greater geographical coverage, and re- 
strictions on sensor-array capabilities would need to be relaxed. To 
facilitate the detection of impending violations of a cut-off conven- 
tion by Open Skies overflights, the data base provided by parties 
to the former should include among other things an enumeration of 
existing and former fuel cycle and research facilities including 


those converted to other uses, their precise geographic location, 
and a site plan. 


26474 (BNL-61401) Routine inspection effort required for 
verification of a nuclear material production cutoff convention. 
Fishbone, L.G.; Sanborn, J. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950787— 
65: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016025. Source: OSTI; NTIS; GPO Dep. 

Preliminary estimates of the inspection effort to verify a Nuclear 
Material Cutoff Convention are presented. The estimates are based 
on a database of about 650 facilities in a total of eight states, the 
five nuclear-weapons states and three “threshoki” states plus 
facility-specific inspection requirements. Typical figures for inspec- 
tion requirements for specific facility types derive from IAEA 
experience, where applicable. Alternative estimates of inspection 
effort are used in cutoff options where full IAEA safeguards are not 
Stipulated. 


26475 (SAND-95-1518C) An SNM Cutoff regime and the 
Treaty on Open Skies Technology. Sandoval, M.B. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950787-8: 36. annual meeting 
of the Institute for Nuclear Materials Management, Palm Desert, 
CA (United States), 9-12 Jul 1995). Order Number DE95015067. 
Source: OSTI; NTIS; GPO Dep. 

The Treaty on Open Skies has very specific requirements as a 
confidence building measure, but it could also serve as a compo- 
nent of an SNM Cutoff monitoring strategy. The participants to the 
Treaty are European countries, the United States, and Canada and 
would have to be extended to include other than the present signa- 
tories if itt were to be used in a workdwide SNM verification Cutoff 
role. The major nuclear powers with the exception of China are 
signatories to the Treaty and the inclusion of other member states 
will only be considered once entry into force has started. The tech- 
nology and data sharing provisions of the Treaty have defined the 
airborne sensor performance specifications. Therefore, the Treaty 
allowed sensor technology may not be adequate for the purposes 
of monitoring an SNM Cutoff regime. New sensors and sensor per- 
formance levels to adequately monitor an SNM Cutoff regime may 
be proposed only after entry into force of the Treaty on Open 
Skies. The utility of an aerial inspection component to the monitor- 
ing strategy for an SNM Cutoff regime would best be evaluated 
with field trials using realistic scenarios. This would allow the test- 
ing of synergism among other components of an overall monitoring 
strategy and would lend insight into the appropriate sensor technol- 
ogy to be recommended for future implementation. 
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26476 (BNL-61908) Neutron coincidence measurements 
when nuclear parameters vary during the multiplication pro- 
cess. Lu, Ming-Shih; Teichmann, T. Brookhaven National Lab., 





Upton, NY (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-951006—16: Winter meeting of the American Nuclear Soci- 
ety, San Francisco, CA (United States), 29 Oct - 1 nov 1995). 
Order Number DE95014074. Source: OSTI; NTIS; INIS; GPO Dep. 

In a recent paper, a physical/mathematical model was developed 
for neutron coincidence counting, taking explicit account of neutron 
absorption and leakage, and using dual probability generating func- 
tion to derive explicit formulae for the single and multiple 
count-rates in terms of the physical parameters of the system. The 
results of this modeling proved very successful in a number of 
cases in which the system parameters (neutron reaction cross- 
sections, detection probabilities, etc.) remained the same at the 
various stages of the process (i.e. from collision to collision). How- 
ever, there are practical circumstances in which such system 
parameters change from collision to collision, and it is necessary to 
accommodate these, too, in a general theory, applicable to such 
situations. For instance, in the case of the neutron coincidence col- 
lar (NCC), the parameters for the initial, spontaneous fission 
neutrons, are not the same as those for the succeeding induced 
fission neutrons, and similar situations can be envisaged for certain 
other experimental configurations. This present document shows 
how the previous considerations can be elaborated to embrace 
these more general requirements. 


26477 (DOE/NN/ACNT-95A) Arms control and nonprolifer- 
ation technologies. First quarter 1995. Staehle, G.; Alonzo, 
G.M.; Sanford, N.M. (eds.). Lawrence Livermore National Lab., CA 
(United States). [1995]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017288. Source: OSTI; NTIS; GPO Dep. 

This first quarter issue for 1995 highlights the Small Business 
Innovation Research (SBIR) program. The SBIR program is man- 
aged by the DOE’s Basic Energy Sciences program within the 
Office of Energy Research. Each year, the SBIR program solicits 
research ideas of interest to the DOE. Articles contained in this is- 
sue include: The Small Business Innovation Research Program 
supported by the Office of Nonproliferation and National Security; 
Automated cueing to man-made objects via multispectral image; 
Security systems get smart with advanced processing and thermal 
imaging; A breakthrough in cooling system technology; The AP- 
STNG neutron probe; Lithium-doped fullerene neutron detector; 
Miniature GC-MS for on-site chemical analysis; and Winner of San- 
dia President's Quality Award. 
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27327, 27328, 27329, 27330, 27331, 27332, 27333, 27334, 27335, 
27336, 27337, 27338, 27339, 27340, 27341, 27342, 27343, 27344, 
27345, 27346, 27347, 27348, 27349, 27350, 27354, 27410, 27411, 
27412, 27413, 27414, 27415, 27416, 27417, 27418, 27419, 27420, 
27421, 27422, 27423, 27424, 27425, 27426, 27427, 27428, 27429, 
27430, 27431, 27432, 27433, 27434, 27436, 28528 


26478 (ANL—95/16) User interface Program for secure elec- 
tronic tags. Cai, Y.; Koehl, E.R.; Carlson, R.D.; Raptis, A.C. 
Argonne National Lab., IL (United States). May 1995. 42p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95015182. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report summarizes and documents the efforts of Argonne 
National Laboratory (ANL) in developing a secure tag communica- 
tion user interface program comprising a tag monitor and a 
communication tool. This program can perform the same functions 
as the software that was developed at the Lawrence Livermore Na- 
tional Laboratory (LLNL), but it is enhanced with a user-friendly 
screen. It represents the first step in updating the TRANSCOM 
Tracking System (TRANSCOM) by incorporating a tag communica- 
tion screen menu into the main menu of the TRANSCOM user 
program. A working version of TRANSCOM, enhanced with ANL 
secure-tag graphics, will strongly support the Department of Energy 
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Warhead Dismantlement/Special Nuclear Materials Control initia- 
tives. It will allow commercial satellite tracking of the movements 
and operational activities of treaty-limited items and transportation 


vehicles throughout Europe and the former USSR, as well as the 
continental US. 


26479 (BNL-61351) A role for arms control and technol 
ogy in peace-keeping operations. Indusi, J.; Allentuck, J. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-950787-—34: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016014. Source: OSTI; NTIS; GPO Dep. 

This paper describes a potential role for arms control monitoring 
technology in peace-keeping operations. The basic idea is to utilize 
monitoring technology developed or suggested for treaty verification 
(primarily Conventional Forces Europe (CFE), but other treaties as 
well) to minimize the exposure of humans as part of “peace- 
keeping” forces in various trouble spots throughout the world. The 
impetus comes from the dangers and high costs of stationing 
peace-keeping of forces in areas such as Bosnia-Herzegovina. 
Aside from the costs associated with such efforts the loss of life 
has escalated recently from 743 peace keepers lost from 1948 to 
1988, to 180 lives lost in 1998 alone. Some potential advantages 
to using technology for certain monitoring roles are discussed in 
the paper and include: minimizing exposure/risk to peace-keeping 
personnel from hostile fire, hostage taking, etc.; sharable technol- 
ogy will allow all parties to view results, assess violations or 
transgressions, etc.; can be applied to equipment, railways, roads, 
etc., to confirm human and other monitoring capabilities; and pro- 
vides data to settle disputes on which side initiated hostilities. 


26480 (BNL-61360) A thermal neutron source imager us- 
ing coded apertures. Vanier, P.E.; Forman, L.; Selcow, E.C. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950787-32: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Paim 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016011. Source: OSTI; NTIS; GPO Dep. 

To facilitate the process of re-entry vehicle on-site inspections, it 
would be useful to have an imaging technique which would allow 
the counting of deployed multiple nuclear warheads without signifi- 
cant disassembly of a missile’s structure. Since neutrons cannot 
easily be shielded without massive amounts of materials, they offer 
a means of imaging the separate sources inside a sealed vehicle. 
Thermal neutrons carry no detailed spectral information, so their 
detection should not be as intrusive as gamma ray imaging. A pro- 
totype device for imaging at close range with thermal neutrons has 
been constructed using an array of He position-sensitive gas pro- 
portional counters combined with a uniformly redundant coded 
aperture array. A sealed °5*Cf source surrounded by a polyethy- 
lene moderator is used as a test source. By means of slit and 
pinhole experiments, count rates of image-forming neutrons (those 
which cast a shadow of a Cd aperture on the detector) are com- 
pared with the count rates for background neutrons. The resulting 
ratio, which limits the available image contrast, is measured as a 
function of distance from the source. The envelope of performance 
of the instrument is defined by the contrast ratio, the angular reso- 
lution, and the total count rate as a function of distance from the 
source. These factors will determine whether such an instrument 
could be practical as a tool for treaty verification. 


26481 (BNL-61395-(Rev.7/95)) MACS as a tool for interna- 
tional inspections. Curtiss, J.A.; Indusi, J.P. Brookhaven National 
Lab., Upton, NY (United States). [1995]. 8p. Sponsored by De- 
fense Nuclear Agency, Washington, DC (United States);USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-950787-—3-Rev.7/95: 36. annual meeting of the Institute for 
Nuclear Materials Management, Palm Desert, CA (United States), 
9-12 Jul 1995). Order Number DE95016486. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The MACS/ACRS (Managed Access by Controlled Sensing/ 
Access by Controlled Remote Sensing) system is a collection of 
communication devices, video capability, and distance-measuring 
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equipment which can effectively substitute for the physical pres- 
ence of a challenge inspector within a facility. The MACS design 
allows growth of the prototype, developed in response to the 
Chemical Weapons Convention (CWC), into a versatile device for 
inspection of sensitive nuclear facilities under other international ar- 
rangements, for example the proposed Fissile Material Cutoff 
Convention. A MACS/ACRS-type system in a_ standard, 
international-recognized configuration could resolve sensitive infor- 
mation and safety concerns through providing a means of 
achieving the goals of an inspection while excluding the inspector. 
We believe the technology used to develop MACS for the Defense 
Nuclear Agency, followed by ACRS for the Department of Energy, 
is universally adaptable for minimally-intrusive managed-access in- 
ternational inspections of sensitive sites. 


26482 (CONF-9404100-, pp. Paper 4, 9 Pages) A review of 
blasting activity in the former Soviet Union. Leith, W. (Geologi- 
cal Survey, Reston, VA (United States)); Bruk, L. Lawrence 
Livermore National Lab., CA (United States). [1994]. From Sympo- 
sium on the non-proliferation experiment results and implications 
for test ban treaties; Rockville, MD (United States); 19-21 Apr 
1994. In Proceedings of the symposium on the Non-Proliferation 
Experiment (NPE): Results and implications for test ban treaties. 
599p. Order Number DE95011413. Source: OSTI; NTIS; GP Dep. 
Monitoring a comprehensive nuclear test ban by seismic means 
will require identification of seismic sources at lower magnitudes, 
where industrial explosions (primarily mining blasts) may comprise 
a significant fraction of the total number of events recorded and 
may, for some countries, dominate the seismicity. The USGS has 
recently obtained preliminary data on blasting activities in the for- 
mer Soviet Union (FSU), one of the few countries in which the use 
of explosives exceeded that of the United States. A review of the 
Soviet data suggests that there are both similarities and differences 
in blasting practices between the U.S. and the FSU. These data are 
important because they provide some insight into variations form 
U.S. practice and because they can be used directly to estimate 
the assets needed to effectively monitor that country. Key findings 
include: (1) in 1988, approximately 2.6 million metric tons of high 
explosives were detonated in the FSu; this compares with 2.1 mil- 
lion metric tons in the U.S. in the same year; (2) about 80% of the 
explosives were used in mining, 10% in construction and 10% for 
other uses; (3) 84% of the explosives were consumed by only six 
Ministries of the FSU, and 66% were consumed in the three main 
mining industries: MinCherMet, MinTsvetMet and MinUgleProm; (4) 
in 1988 alone, the FSU conducted over 100 explosions in excess 
of 1 kt total charge (compare with one blast over 1 kt in the U.S. in 
1987), and none of these were in the coal mining industry; (5) most 
very large blasts occurred on the surface, and in only a small num- 
ber of mines; most underground blasts were less than 100 tons. 


26483 (CONF-9404100—, pp. Paper 5, 7 Pages) Some re- 
marks on rockbursts and nuclear proliferation. McGarr, A. 
(Geological Survey, Menlo Park, CA (United States)). Lawrence 
Livermore National Lab., CA (United States). [1994]. From Sympo- 
sium on the non-proliferation experiment results and implications 
for test ban treaties; Rockville, MD (United States); 19-21 Apr 
1994. In Proceedings of the symposium on the Non-Proliferation 
Experiment (NPE): Results and implications for test ban treaties. 
599p. Order Number DE95011413. Source: OSTI; NTIS; GP Dep. 

This report describes problems associated with non-proliferation 
verification. Issues are described which can arise in the course of 
monitoring test ban treaties, with an example of an occurrence in 
South Africa. A problem for most situations appears to be the seis- 
mic source. 


26484 (LA-12990) Scoping study of SNM detection and in- 
dentification for adjunct on-site treaty monitoring. Final report. 
Murray, W.S.; Morgado, R.E.; Frankle, C.M. Los Alamos National 
Lab., NM (United States). Jul 1995. 31p. Sponsored by USDOE, 
Washington, DC (United States);Defense Nuclear Agency, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95016686. Source: OSTI; NTIS; INIS; GPO Dep. 
Following the fall of the Soviet Union, political pressure to negoti- 
ate meaningful nuclear arms agreements with Russia and the 
former soviet republics has increased. Anticipating the monitoring 
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requirements of a future treaty for the decommissioning and disas- 
sembly of nuclear warheads presents opportunities to review 
existing monitoring technologies and to explore new methods to 
detect and analyze intrinsic radiation. Fully instrumented radiation- 
detection systems with a range of monitoring capabilities are 
available, but special-purpose instruments will still need to be 
developed to match increasing demands for high-confidence, low- 
intrusion monitoring in a specific scenario. As a guide to present 
capabilities in monitoring technologies, we have categorized their 
relevant attributes to detect and identify special nuclear material 
based on levels of confidence, intrusiveness, vulnerability, and 
other critical concerns. To add additional flexibility, we review 
emerging technologies and estimate the development time to bring 
them to operational status. 


26485 (LA-UR-93-3839, pp. 31-36) A semi-empirical two 
phase model for rocks. Fogel, M.B. (SAIC, San Diego, CA 
(United States)). Los Alamos National Lab., NM (United States). 
Nov 1993. Contract DNA001-92-C-0045. (CONF-930397—: Numeri- 
cal modeling for underground nuclear test monitoring symposium, 
Durango, CO (United States), 23-25 Mar 1993). In Proceedings of 
the Numerical Modeling for Underground Nuclear Test Monitoring 
Symposium. 404p. Order Number DE95003509. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This article presents data from an experiment simulating a spher- 
ically symmetric tamped nuclear explosion. A semi-empirical 
two-phase model of the measured response in tuff is presented. A 
comparison is made of the computed peak stress and velocity ver- 
sus scaled range and that measured on several recent tuff events. 


26486 (LA-UR-93-3839, pp. 49-55) The effect of dilatancy 


on the unloading behavior of Mt. Helen tuff. Attia, A.V. 
(Lawrence Livermore National Lab., CA (United States)); Rubin, 
M.B. Los Alamos National Lab., NM (United States). Nov 1993. 
DOE Contract W-7405-ENG-48. (CONF-930397-: Numerical mod- 
eling for underground nuclear test monitoring symposium, Durango, 
CO (United States), 23-25 Mar 1993). In Proceedings of the 
Numerical Modeling for Underground Nuclear Test Monitoring Sym- 


posium. 404p. Order Number DE95003509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In order to understand the role of rock dilatancy in modeling the 
response of partially saturated rock formations to underground 
nuclear explosions, we have developed a thermodynamically con- 
sistent model for a porous material, partially saturated with fluid. 
This model gives good predictions of the unloading behavior of dry, 
partially saturated, and fully saturated Mt. Helen tuff, as measured 
by Heard. 


26487 (LA-UR-93-3839, pp. 57-64) Statistical crack me- 
chanics. Dienes, J.K. (Los Alamos National Lab., NM (United 
States)). Los Alamos National Lab., NM (United States). Nov 1993. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

Although it is possible to simulate the ground blast from a single 
explosive shot with a simple computer algorithm and appropriate 
constants, the most commonly used modelling methods do not ac- 
count for major changes in geology or shot energy because 
mechanical features such as tectonic stresses, fault structure, mi- 
crocracking, brittle-ductile transition, and water content are not 
represented in significant detail. An alternative approach for model- 
ling called Statistical Crack Mechanics is presented in this paper. 
This method, developed in the seventies as a part of the oil shale 
program, accounts for crack opening, shear, growth, and coales- 
cence. Numerous photographs and micrographs show that 
shocked materials tend to involve arrays of planar cracks. The 
approach described here provides a way to account for microstruc- 
ture and give a representation of the physical behavior of a 
material at the microscopic level that can account for phenomena 
such as permeability, fragmentation, shear banding, and hot-spot 
formation in explosives. 


26488 (LA-UR-95-1993) Studies in support of an SNM cut- 
off agreement: The PUREX exercise. Stanbro, W.D. (Los Alamos 





National Lab., NM (United States)); Libby, R.; Segal, J. Los 
Alamos National Lab., NM (United States). [1995]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950787—26: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015295. Source: 
OSTI; NTIS; INIS; GPO Dep. 

On September 23, 1993, President Clinton, in a speech before 
the United Nations General Assembly, called for an international 
agreement banning the production of plutonium and highly en- 
riched uranium for nuclear explosive purposes. A major element of 
any verification regime for such an agreement would probably in- 
volive inspections of reprocessing plants in Nuclear Nonproliferation 
Treaty weapons states. Many of these are large facilities built in 
the 1950s with no thought that they would be subject to interna- 
tional inspection. To learn about some of the problems that might 
be involved in the inspection of such large, old facilities, the De- 
partment of Energy, Office of Arms Control and Nonproliferation, 
sponsored a mock inspection exercise at the PUREX plant on the 
Hanford Site. This exercise examined a series of alternatives for 
inspections of the PUREX as a model for this type of facility at 
other locations. A series of conclusions were developed that can 
be used to guide the development of verification regimes for a cut- 
off agreement at reprocessing facilities. 


26489 (LA-UR-95-2316) The US program of technical as- 
sistance to the Atomic Energy Agency of the Republic of 
Kazakstan. Tittemore, G. (US DOE, Washington, DC (United 
States)); Kuzmycz, G.; Caudill, S. Los Alamos National Lab., NM 
(United States). 1995. 5p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950787-40: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016789. Source: OSTI; NTIS; INIS; GPO Dep. 

In the summer of 1993, the US Department of Energy (US gov- 
ernment) received a formal invitation from the Atomic Energy 
Agency of the Republic of Kazakstan (AEARK) to visit Kazakstan 
to prepare a program for US cooperation with the AEARK to im- 
prove material protection, control, and accounting (MPCA) at 
Kazakstani nuclear facilities. As a result of this visit, an agreement 
for such cooperation was prepared and a program plan was formu- 
lated. The Program Plan includes provisions for Technical Working 
Group meetings, a site survey of a Kazakstani nuclear facility for 
possible upgrades in MPCA, assistance to AEARK in the regula- 
tory area, training courses to familiarize AEARK and nuclear facility 
personnel with US safeguards practices, and supply of US safe- 
guards equipment. This cooperative program is funded by the 
Nunn-Lugar program and the Department of Energy. The program 
is coordinated with the International Atomic Energy Agency and 
similar programs of other donor countries (Sweden, Japan, and the 
United Kingdom). This paper summarizes accomplishments of the 
program to date and future plans. 


26490 (LA-UR-95-2329) Implementation of neutron count- 
ing techniques at US facilities for IAEA verification of excess 
materials from nuclear weapons production. Stewart, J.E. (Los 
Alamos National Lab., NM (United States)); Krick, M.S.; Langner, 
D.G.; Reilly, T.D.; Theis, W.; Lemaire, R.J.; Xiao, J. Los Alamos 
National Lab., NM (United States). [1995]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950787-64: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95016785. Source: 
OSTI; NTIS; GPO Dep. 

The U.S. Nonproliferation and Export Control Policy, announced 
by President Clinton before the United Nations General Assembly 
on September 27, 1993, commits the U.S. to placing under Inter- 
national Atomic Energy Agency (IAEA) Safeguards excess nuclear 
materials no longer needed for the U.S. nuclear deterrent. As of 
July 1, 1995, the IAEA had completed Initial Physical Inventory 
Verification (IPIV) at two facilities: a storage vault in the Oak Ridge 
Y-12 plant containing highly enriched uranium (HOW) metal and an- 
other storage vault in the Hanford Plutonium Finishing Plant (PFP) 
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containing plutonium oxide and plutonium-bearing residues. An- 
other plutonium- storage vault, located at Rocky Flats, is scheduled 
for the IPIV in the fall of 1995. Conventional neutron coincidence 
counting is one of the routinely applied IAEA nondestructive assay 
(ND) methods for verification of uranium and plutonium. However, 
at all three facilities mentioned above, neutron ND equipment had 
to be modified or developed for specific facility needs such as the 
type and configuration of material placed under safeguards. This 
document describes those modifications and developments. 


26491 (SAND—-95-1420C) Proposal for broader United 
States-Russian transparency of nuclear arms reductions. Per- 
cival, C.M. (Sandia National Labs., Albuquerque, NM (United 
States)); Ingle, T.H.; Bieniawski, A.J. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787-66: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95014844. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the January 1994 Summit Presidents Clinton and Yeltsin 
agreed on the goal of ensuring the “transparency and irreversibility” 
of the nuclear arms reduction process. As a result, negotiations are 
presently underway between the United States Government and 
the Russian Federation to confirm the stockpiles of plutonium and 
highly enriched uranium removed from nuclear weapons. In De- 
cember 1994 the United States presented a paper to the Russian 
Federation proposing additional measures to provide broader trans- 
parency of nuclear arms reduction. The US Department of Energy 
is studying the implementation of these broader transparency mea- 
sures at appropriate DOE facilities. The results of the studies 
include draft protocols for implementation, assessments of the im- 
plementation procedures and the impacts on the facilities and 
estimates of the cost to implement these measures at various facil- 
ities. 


26492 (UCRL-ID—119678) Investigation of microscale 
electromechanical technologies for continuous monitoring. 
Final report. Finucane, R.; Ruggiero, A.; Sheem, S. Lawrence Liv- 
ermore National Lab., CA (United States). 10 Feb 1995. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017030. Source: 
OSTI; NTIS; GPO Dep. 

Efforts are under way worldwide to integrate electronic and 
mechanical components on solid state devices to perform the func- 
tions of traditional sensors at the micro-scale. For example, 
chemical sensors have been envisioned that involve pumping air or 
liquid samples at small volumetric flow rates over long periods of 
time for continuous monitoring of environments. The mechanical 
components on these devices are fabricated into monolithic silicon 
or other solid state media. These types of devices, if proven suc- 
cessfully, would offer new capabilities for remote monitoring at very 
small size, weight, and power consumption. When coupled with 
micro-scale monolithic communications components, the technical 
option could exist for extremely small remote monitoring devices. 
Heretofore, little effort has been invested at the Laboratory in ex- 
amining specific design problems that could capitalize on the 
emerging component technologies under development at both 
large and small computer and electronics firms worldwide. Our 
program involved conceptual designs and selected prototype man- 
ufacturing of three different types of micro-scale sensors that could 
be applied to problems in the nonproliferation mission areas. 


26493 (UCRL-ID-121295) Slimhole drilling and directional 
drilling for on-site inspections under a Comprehensive Test 
Ban: An initial assessment. Heuze, F.E. Lawrence Livermore 
National Lab., CA (United States). Jul 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95015988. Source: OSTI; NTIS; GPO 
Dep. 

On Site-inspection (OSI), under the Comprehensive Test Ban be- 
ing negotiated in the Conference on Disarmament in Geneva, may 
include drilling at the site of a suspected clandestine underground 
nuclear explosion to recover radioactive samples. It is in the inter- 
est of the drilling party to operate as light and compact a system 
as possible because it is likely that the drilling equipment will first 
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be airlifted to the country being inspected, and then will be carried 
by air or surface to the inspection site. It will be necessary for the 
inspection party to have the capability for more than vertical drilling 
since there may not be a drilling site available vertically above the 
suspected nuclear cavity location. This means having, the ability to 
perform directional drilling and to obtain accurate positioning of the 
drilling tool. Consequently, several directions may be explored from 
a single surface drilling pad. If the target depth is expected to be at 
or less than 600 m (2000 ft), slant drilling may be required to a 
length well in excess of 600 m. Clearly, the operation must be 
designed with health and safety features to prevent radioactive ex- 
posure if the drilling encounters a nuclear source region. The DOE/ 
LLNL community has developed a strong expertise in this regard. 
In this initial assessment we focus on the portability and direction- 
ality of drilling systems. 


26494 (UCRL-JC—119868) Evaluation of tradeoffs among 
costs and benefits of material-control measures, confidence- 
building and verification measures, and nonproliferation and 
arms-controls objectives. Handler, F.; Homsy, R.V. Lawrence 
Livermore National Lab., CA (United States). Jul 1995. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-950787—43: 36. annual meeting of the In- 
stitute for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015903. Source: 
OSTI; NTIS; GPO Dep. 

We have used multiattribute utility analysis to evaluate the costs 
and benefits of material-protection, control, and accounting mea- 
sures combined with confidence-building and verification measures 
for several nonproliferation and arms-contro! applications, ranging 
from fissile-material disposition to confidence-building measures for 
the Biological and Toxin Weapons Convention. Costs include direct 
and indirect private and government financial costs and national- 
security costs. Benefits include increased resistance to theft and 
diversion, decreased asset attractiveness, increased probability of 
detection, and increased transparency. We determine key 
attributes and the preferences of stakeholder groups, such as gov- 
ernmental agencies, the public, and other countries by elicitation of 
expert opinion and tradeoff preferences from expert groups repre- 
senting each stakeholder. Our analysis helps prioritize among the 
various arms-control options, based on informed decision-making 
and assists consensus building. 


26495 (UCRL-JC—121748) Wave propagation modeling ca- 
pabilities at LLNL: Applications to regional discrimination. 
Schultz, C.A.; Larsen, S.C.; Goldstein, P.; Ruppert, S.D. Lawrence 
Livermore National Lab., CA (United States). Jul 1995. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-950954-6: 17. annual electrical over- 
stress/electrostatic discharge symposium, Phoenix, AZ (United 
States), 11-14 Sep 1995). Order Number DE95016600. Source: 
OSTI; NTIS; GPO Dep. 

A primary goal of our research at LLNL has been to develop an 
assemblage of the most promising numerical techniques for simu- 
lating regional wave propagation through complex media. These 
numerical capabilities will be an integral part of our approach to re- 
gional characterization in both the Middle East and North Africa. In 
this paper, we focus on demonstrating and validating our current 
modeling capabilities, which include reflectivity, boundary integral, 
finite-difference, along with hybrid forms of these approaches. We 
use the boundary integral and finite-difference techniques to pro- 
vide better understanding of regional discriminant variability along 
three arrays which were deployed to record regional signals from 
the NPE. These arrays extend west, northwest, and east from 
NTS, with the western line coinciding with one of three Southern 
Sierra Continental Dynamics (SSCD) refraction experiment profiles. 
This gives detailed coverage of regional phases along one of the 
most well constrained crustal profiles in the western United States. 
Phase amplitudes and the resulting discriminant variability are pre- 
sented. This “ground truth” dataset will then act as the basis for the 
future validation of our numerical codes concurrent with our region- 
alization of the Middle East and North Africa. 


26496 (UCRL-JC—121757) DOE program on seismic char- 
acterization for regions of interest to CTBT monitoring. Ryall, 
A.S. (Lawrence Livermore National Lab., CA (United States)); 
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Weaver, 1T.A. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950954-5: 
17. annual electrical overstress/electrostatic discharge symposium, 
Phoenix, AZ (United States), 11-14 Sep 1995). Order Number 
DE95016595. Source: OSTI; NTIS; GPO Dep. 

The primary goal of the DOE programs on Geophysical Charac- 
terization of (1) the Middle East and North Africa (ME-NA) and (2) 
Southern Asia (SA) is to provide the Air Force Technical Applica- 
tions Center (AFRAC) with the analytic tools and knowledge base 
to permit effective verification of Comprehensive Test Ban Treaty 
(CTBT) compliance in those regions. The program also aims at us- 
ing these regionalizations as models for the development of a 
detailed prescription for seismic calibration and knowledge base 
compilation in areas where the US has had little or no previous 
monitoring experience. In any given region, the CTBT seismic 
monitoring system will depend heavily on a few key arrays and/or 
three-component stations, and it will be important to know as much 
as possible about the physical properties of the earth's crust and 
upper mantle: (1) in the vicinity of these stations, (2) in areas of 
potential earthquake activity or commercial blasting in the region 
containing the stations, and (3) along the propagation path from the 
sources to the stations. To be able to discriminate between various 
source types, we will also need to know how well the various event 
characterization techniques perform when they are transported from 
one tectonic or geologic environment to another. The Department 
of Energy’s CMT R&D program plan (DOE, 1994), which includes 
the ME-NA and SA characterization programs, incorporates an iter- 
ative process that combines field experiments, computer modeling 
and data analysis for the development, testing, evaluation and 
modification of data processing algorithms as appropriate to 
achieve specific US monitoring objectives. This process will be ap- 
plied to seismic event detection, location and identification. 
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Refer also to citation(s) 26216 


26497 


(DOE/ER-0658) Energy Materials Coordinating 
Committee (EMaCC). Fiscal year 1994. Sandia National Labs., 
Albuquerque, NM (United States). 31 Jul 1995. 440p. Sponsored 


by USDOE, Washington, DC (United States). Order Number 
DE95017524. Source: OSTI; NTIS; GPO Dep. 

The committee serves primarily to enhance coordination among 
the Department's materials programs and to further effective use of 
materials expertise within the Department. This is accomplished 
through the exchange of budgetary and planning information 
among program managers and through technical meetings/ 
workshops involving DOE and major contractors. The program 
descriptions consist of a funding summary for each Assistant Sec- 
retary office and the Office of Energy Research, and detailed 
project summaries with project goals and accomplishments. A FY 
1994 budget summary table for each program is included. A direc- 
tory and a keyword index is included at the end of this document. 


26498 (ORNL-6874) Fossil Energy Program annual 
progress report for April 1994 through March 1995. Oak Ridge 
National Lab., TN (United States). Jun 1995. 203p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95015441. Source: OSTI; NTIS; 
GPO Dep. 

This report covers progress made during the period April 1, 
1994, through March 31, 1995, for research and development pro- 
jects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, and DOE Morgantown Energy 
Technology Center, the DOE Pittsburgh Energy Technology Center, 
the DOE Fossil Energy Clean Coal Technology Program, the DOE 
Bartlesville Project Office, and the DOE Fossil Energy Office of 
Strategic Petroleum Reserve. The following research areas are 
covered in this report: Materials research and development; Envi- 
ronmental analysis support; Bioprocessing research; Coal 
combustion research; and Fossil fuels supplies modeling and 





research. Selected papers have been processed separately for in- 
clusion in the Energy Science an Technology database. 
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Refer also to citation(s) 25224, 25345, 25399, 25409, 25410, 
25412, 25649, 25805, 25806, 25807, 25882, 25934, 25936, 25938, 
25939, 25949, 25971, 25980, 26033, 26208, 26253, 26394, 26400, 
26454, 26670, 26736, 26739, 26762, 26772, 26797, 26835, 26900, 
26960, 26972, 26976, 27005, 27010, 27019, 27022, 27024, 27028, 
27039, 27121, 27168, 27184, 27285, 27293, 27299, 27300, 27305, 
27377, 27409, 27763, 27826, 28196, 28201, 28215, 28220, 28239, 
28241, 28246, 28349, 28358, 28392, 28394, 28402, 28420 


26499 (BNL-61945) Phase transformation and phonon 
anomalies in Ni2MnGa. Zheludev, A. (Brookhaven National Lab.., 
Upton, NY (United States)); Shapiro, S.M.; Wochner, P.; Schwartz, 
A.; Wall, M.; Tanner, L.E. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9508145—1: International conference on martensitic trans- 
formations, Lausanne (Switzerland), 20-25 Aug 1995). Order 
Number DE95015435. Source: OSTI; NTIS; GPO Dep. 

Inelastic neutron scattering experiments and transmission elec- 
tron microscopy have been used to study a single crystal of the 
NizMnGa shape memory Hustler alloy in a wide temperature range 
covering the parent phase (T>T,=265 K), a recently discovered 
pemartensitic (T;T>Ty) and martensitic (T<Ty=220 K) phase 
regions. A temperature-dependent anomaly in the TA2 phonon dis- 
persion in the parent phase was observed and related to the phase 
transformations. The premartensitic phase involves a transverse 
modulation of the parent cubic structure with a simple periodicity of 
1/3 [110]. The approximately tetragonal lattice of the low- 
temperature martensite is distorted by transverse modulations with 
incommensurate wave vectors [CM ¢M °] and [*¢M 2¢M °], ¢M 
0.43. The observed phenomena are attributed to electron-phonon 
interactions and anharmonic effects. 


26500 


(BNL-62147) In-situ time resolved synchrotron pow- 
der diffraction studies of synthesis and chemical reactions. 
Norby, P. Brookhaven National Lab., Upton, NY (United States). 


[1995]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9507164—1: 4. 
EPDIC conference, Chester (United Kingdom), 10-14 Jul 1995). 
Order Number DE95017156. Source: OSTI; NTIS; GPO Dep. 

Equipment for time and temperature dependent powder diffrac- 
tion has been developed, especially in order to be able to study 
hydrothermal syntheses of zeolites. The system is very versatile 
and has so far been used to study e.g. hydrothermal syntheses of 
zeolites and aluminophosphates, syntheses of layered phosphates, 
formation of Sorel cements, dehydration and phase transformations 
of zeolites, solid state synthesis of lanthanum manganites, ion ex- 
change of zeolites using molten salt, and oxidation/reduction of 
lanthanum manganites at high temperatures. The sample is con- 
tained in quartz capillaries and is heated using a stream of hot air. 
External pressure can be applied allowing hydrothermal syntheses 
at temperatures up to 200 C to be performed. Controlled atmos- 
phere is obtained by flowing gas or a mixture of gases through the 
capillary 


26501 (CONF-8902131-—2) Transverse stress effect on the 
critical current of internal tin and bronze process Nb3Sn su- 
perconductors. Ekin, J.W. (National Inst. of Standards and 
Technology, Boulder, CO (United States)); Bray, S.L.; Danielson, 
P.; Smathers, D.; Sabatini, R.L.; Suenaga, M. National Inst. of 
Standards and Technology, Boulder, CO (United States). [1989]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al01-84ER52113. From 6. Japan-US workshop on high 
fied superconductors materials and standard procedures for high- 
fiekd superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. Order Number DE95016659. Source: 
OSTI; NTIS; GPO Dep. 

The effect of transverse stress on the critical current density, Jc, 
has been shown to be significant in bronze process Nb3Sn, with 
the onset of significant degradation at about 50 Mpa. In an applied 
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field of 10 T, the magnitude of the effect is about seven times 
larger for transverse stress than for axial tensile stress. In a subse- 
quent study, similar results were observed in another bronze 
process Nb3Sn conductor made by a different manufacturer. The 
mechanism accounting for the transverse stress effect and its large 
magnitude compared with the axial tensile effect is still the subject 
of speculation. In an attempt to better understand the nature of the 
effect, The authors have undertaken a series of experiments to de- 
termine whether the transverse stress effect depends on the grain 
morphology of the Nb3Sn reaction layer in the superconductor. To 
do this, the authors have measured the effect in an internal tin 
conductor with excess tin, which yields a more equiaxed Nb3Sn 
grain morphology than for bronze process Nb3Sn, where the grains 
are more columnar. The results for the effect of transverse com- 
pression on the J. of a round bronze process Nb3Sn wire are 
given. The data are probably applicable to a wide variety of Nb3Sn 
conductors for magnet engineering. 


26502 (CONF-8902131-3) VAMAS interlaboratory compar- 
isons of critical current vs. strain in Nb3Sn. Ekin, J.W. (National 
Inst. of Standards and Technology, Boulder, CO (United States). 
Electromagnetic Technology Div.). National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
Al01-84ER52113. From 6. Japan-US workshop on high field super- 
conductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. Order Number DE95016656. Source: OSTI; 
NTIS; GPO Dep. 

A comparison is made of measurements of the effect of axial 
tensile strain on the critical current of multifilamentary Nb3Sn 
superconductors by three different laboratories. Two of the labora- 
tories used short sample testing apparatus wherein a straight 
section of conductor was cooled in a force-free state. One of the 
laboratories used a spring apparatus wherein a long sample was 
reacted in a coil shape and attached to a spring sample hoker. 
The agreement between the results for the two laboratories that 
used the straight sample apparatus was quite good, within 15% for 
all three conductors at 15 T, except at very high strain for one con- 
ductor which had an upper critical field close to the measurement 
field. To make a comparison with the data obtained using the 
spring method, it was necessary to fit the data to the compressive 
prestrain determined using the straight-sample technique. With 
such a fit, the agreement was variable, between 15 and 25% de- 
pending on the conductor. Values of the prestrain and irreversible 
strain obtained from the straight sample data agreed within 0.06% 
and 0.05% respectively. Values of the maxi (strain-free) upper criti- 
cal fields agreed within several tenths of a tesla. 


26503 (CONF-9409286-2) Fracture toughness measure- 
ments with subsize disk compact specimens. Alexander, D.J. 
Oak Ridge National Lab., TN (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From international symposium on miniaturized 
specimens for testing of irradiated materials; Julich (Germany); 22- 
23 Sep 1994. Order Number DE95017399. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Special fixtures and test methods have been developed for test- 
ing small disk compact specimens (1.25 mm diam by 4.6 mm thick). 
Specimens of European type 316L austenitic stainless steel were 
irradiated to damage levels of about 3 dpa at nominal irradiation 
temperatures of either 90 or 250 C and tested over a temperature 
range from 20 to 250 C. Results show that irradiation to this dose 
level at these temperatures reduces the fracture toughness but the 
toughness remains quite high. The toughness decreases as the 
test temperature increases. Irradiation at 250 C is more damaging 
than at 90 C, causing larger decreases in the fracture toughness. 
The testing shows that it is possible to generate useful fracture 
toughness data with a small disk compact specimens. 


26504 (CONF-9410184-8) Effect of thermomechanical pro- 
cessing on mechanical properties of Fe-16 at. % Al alloy. 
Sikka, V.K. (Oak Ridge National Lab., TN (United States). Metals 
and Ceramics Div.). Oak Ridge National Lab., TN (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From The Metallurgical 
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Society (TMS) conference on high performance composites; Rose- 
mont, IL (United States); 10-15 Oct 1994. Order Number 
DE95017393. Source: OSTI; NTIS; GPO Dep. 

An iron-aluminum alloy containing 16 at. % Al, which is essen- 
tially free from environmental effect on its ductility, has been 
developed. This alloy has over 20% elongation at room tempera- 
ture. This paper presents in detail the effect of vacuum versus air 
melting on the properties of Fe-16 at. % Al alloy. The comparative 
results have shown air-induction melting to produce lower room- 
temperature ductility for the identical processing steps. Additional 
processing steps required to improve the ductility of air-melted ma- 
terial are also identified. 


26505 (CONF-941144-167) Static and dynamic displace- 
ments in a-phase FeCr. Robertson, J.L. (Oak Ridge National 
Lab., TN (United States)); Reinhard, L.; Neumann, D.A.; Moss, 
S.C. Oak Ridge National Lab., TN (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Grant DMR-9208450. From 1994 fall 
meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95014588. 
Source: OSTI; NTIS; GPO Dep. 

A single crystal of a-Feo.47Crfo.s3 was annealed at 1100K, 5K 
above the o-phase transition temperature, for four days and then 
water quenched. A detailed investigation using X-ray synchrotron 
radiation was previously carried out to study the short-range order 
and static displacements in this alloy. The phonon dispersion 
curves, studied here by inelastic neutron scattering, appear typical 
of bec alloys and the phonon groups are observed to be 
significantly broadened in the vicinity of the dip at €=2/3 in the lon- 
gitudinal [f € €] phonon dispersion. In this paper we explore the 
possibility that nearly random concentration fluctuations and an 
extremely small difference in the atomic sizes, together with an ap- 
propriate lattice response function, can nonetheless produce elastic 
diffuse scattering indicative of a new phase. 


26506 (CONF-941283—1) Recent advances in ordered inter- 
metallics. Liu, C.T. Oak Ridge National Lab., TN (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From IUMRS-ICA ’94; 
Taiwan (China); 14-18 Dec 1994. Order Number DE95017444. 
Source: OSTI; NTIS; GPO Dep. 

Ordered intermetallic alloys based on aluminides and silicides of- 
fer many advantages for structural use at high temperatures in 
hostile environments. Attractive properties include excellent oxida- 
tion and corrosion resistance, light weight, and superior strength at 
high temperatures. The major concern for structural use of inter- 
metallics was their low ductility and poor fracture resistance at 
ambient temperatures. For the past 10 years, considerable effort 
was devoted to R&D of ordered intermetallic alloys, and progress 
has been made on understanding intrinsic and extrinsic factors 
controlling brittle fracture in intermetallic alloys based on alu- 
minides and silicides. Parallel effort on alloy design has led to the 
development of a number of ductile and strong intermetallic alloys 
based on NisAl, NiAl, Fe3Al, FeAl, TigAl, and TiAl systems for 
Structural applications. 


26507 (CONF-950412-51) Triangular step instability and 
2D/3D transition during the growth of strained Ge films on 
$i(100). Chen, K.M.; Jesson, D.E.; Pennycook, S.J.; Mostoller, M.; 
Kaplan, T.; Thundat, T.; Warmack, R.J. Oak Ridge National Lab., 
TN (United States). Apr 1995. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Spring meeting of the Materials Research Society (MRS); San 
Francisco, CA (United States); 17-21 Apr 1995. Order Number 
DE95014261. Source: OSTI; NTIS; GPO Dep. 

We show that an activation energy barrier exists to the formation 
of wavy step edges due to stress-driven 2D instability. The barrier 
height and the barrier width depend sensitively on the surface 
Stress anisotropy and step free energy. The large misfit strain of 
Ge films significantly reduces the barrier by lowering the Sp step 
energy, inducing S, steps to undergo a triangular instability even 
during low temperature growth of Ge on Si(100). The step instabil- 
ity results in a novel arrangement of stress domains, and the 
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interaction between the domains causes a spatial variation of sur- 
face strain with a surprisingly large influence on the energy barrier 
for island nucleation. Calculations indicate a dramatic enhancement 
in the nucleation of 3D islands at the apex regions of triangular 
steps, in good agreement with our experimental measurements. 


26508 (CONF-9505167-—2) Laser-solid interaction and dy- 
namics of laser-ablated materials. Chen, K.R.; Neboeuf, J.N.; 
Wood, R.F.; Geohegan, D.B.; Donato, J.M.; Liu, C.L.; Puretzky, 
A.A. Oak Ridge National Lab., TN (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States);Oak Ridge 
Inst. for Science and Education, TN (United States). DOE Contract 
AC05-840R21400. From Spring meeting of the European Materials 
Research Society; Strasbourg (France); 22-26 May 1995. Order 
Number DE95017412. Source: OSTI; NTIS; INIS; GPO Dep. 

An annealing model is extended to treat the vaporization pro- 
cess, and a hydrodynamic model describes the ablated material. 
We find that dynamic source and ionization effects accelerate the 
expansion front of the ablated plume with thermal vaporization tem- 
perature. The vaporization process and plume propagation in high 
background gas pressure are studied. 


26509 (CONF-9505204-7) CroNb-based alloy development. 
Liu, C.T.; Tortorelli, P.F.; Horton, J.A.; Easton, D.S.; Schneibel, 
J.H.; Heatherly, L.; Carmichael, C.A.; Howell, M.; Wright, J.L. Oak 
Ridge National Lab., TN (United States). [1995]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 9. annual conference on fossil energy materials; 
Oak Ridge, TN (United States); 16-18 May 1995. Order Number 
DE95014583. Source: OSTI; NTIS; GPO Dep. 

Two-phase Cr-CraNb alloys (designated as CN alloys) were pre- 
pared by arc melting, followed by directional solidification, HIPping, 
or hot extrusion at 1450 to 1500C. The microstructure of CN alloys 
containing 6 to 12 at.% Nb depended strongly on alloying addi- 
tions, heat treatment, and material processing. Tensile properties 
were sensitive to defects. Hot extrusion at 1480C was most effec- 
tive in reducing as-cast defects and refining the cast Cr-CroNb 
eutectic structure and thus improving ductility. Beneficial alloying 
elements that modified the eutectic microstructure, improved oxida- 
tion resistance, or increased high-temperature strength were 
identified. One particular composition had a room-temperature frac- 
ture strength of 548 MPa and an ultimate tensile strength of 388 
MPa, and 23% elongation at 1200C. Another CN alloy showed a 
fracture toughness of 7.6 MPa,/m at room temperature and 24.4 
MPa,/m at 1100C. Silicide coatings applied by a pack cementation 
process substantially improved the oxidation resistance of the Cr- 
Cr2Nb alloys at 950 and 1100C. 


26510 (CONF-9505204—10) Mechanically reliable scales 
and coatings. Tortorelli, P.F.; Alexander, K.B. Oak Ridge National 
Lab., TN (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 9. annual conference on fossil energy materials; Oak Ridge, 
TN (United States); 16-18 May 1995. Order Number DE95014266. 
Source: OSTI; NTIS; GPO Dep. 

As the first stage in examining the mechanical reliability of pro- 
tective surface oxides, the behavior of alumina scales formed on 
iron-aluminum alloys during high-temperature cyclic oxidation was 
characterized in terms of damage and spallation tendencies. 
Scales were thermally grown on specimens of three iron-aluminum 
composition using a series of exposures to air at 1000°C. Gravi- 
metric data and microscopy revealed substantially better integrity 
and adhesion of the scales grown on an alloy containing zirconium. 
The use of polished (rather than just ground) specimens resulted in 
scales that were more suitable for subsequent characterization of 
mechanical reliability. 


26511 (CONF-9505219-2) Laser ablation plume thermaliza- 
tion dynamics in background gases: Combined imaging, 
optical absorption and emission spectroscopy, and ion probe 
measurements. Geohegan, D.B. (Oak Ridge National Lab., TN 
(United States). Solid State Div.); Puretzky, A.A. Oak Ridge Na- 
tional Lab., TN (United States). Feb 1995. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 3. international conference on laser ablation 





(COLA ‘95); Strasbourg (France); 22-26 May 1995. Order Number 
DE95017429. Source: OSTI; NTIS; INIS; GPO Dep. 

Combined diagnostic measurements are employed to character- 
ize the penetration of energetic ablation plumes through 
background gases during a key transitional regime in which the ion 
flux is observed to split into distinct fast and slowed components. 
This apparently general phenomenon occurs over a limited range 
of distances at ambient pressures typically used for PLD (pulsed 
laser deposition) and may be important to film growth by PLD be- 
cause a “fast” component of ions can arrive at the probe (or 
substrate) with little or no delay compared to propagation in vac- 
uum. At longer distances, this “fast” component is completely 
attenuated, and only slowed distributions of ions are observed. In- 
terestingly, this “fast” component is easily overlooked in imaging 
studies because the bright plume luminescence occurs in the 
slowed distribution. Time- and spatially-resolved optical absorption 
and emission spectroscopy are applied to experimentally determine 
the composition of the “fast” and “slow” propagating plume compo- 
nents for a single-component target ablation (yttrium) into an inert 
gas (argon) for correlation with quantitative imaging and ion probe 
measurements. The yttrium/argon system was chosen because op- 
tical absorption spectroscopy of both Y and Y+ was simultaneously 
possible and the inert nature of argon. Experimental results for 
several other systems, including Si/Ar, SV/He, YBCO/Oz2 are pre- 
sented to illustrate variations in scattering mechanisms. 


26512 (CONF-9505273—1) Texture evolution in thin-sheets 
on AISI 301 metastable stainless steel under dynamic loading. 
Kim, K.Y. (Posco Steels, Pohan, South Korea (Korea, Republic 
of)); Kozaczek, K.; Kulkarni, S.M.; Bastias, P.C.; Hahn, G.T. Oak 
Ridge National Lab., TN (United States). 8 May 1995. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Argentine Society of Materials annual 
meeting; Cordoba (Argentina); 17-20 May 1995. Order Number 
DE95016348. Source: OSTI; NTIS; GPO Dep. 

The evolution of texture in thin sheets of metastable austenitic 
stainless steel AIS! 301 is affected by external conditions such as 
loading rate and temperature, by inhomogeneous deformation phe- 
nomena such as twinning and shear band formation, and by the 
concurent strain induced phase transformation of the retained 
austenite (-y) into martensite (a). The present paper describes tex- 
ture measurements on different gauges of AISI 301 prior and after 
uniaxial stretching under different conditions. 


26513 (CONF-950682-5) Modeling of thermomechanical 
conditions in Sigmajig weldability test. Feng, Z. (Oak Ridge Na- 
tional Lab., TN (United States). Metals and Ceramics Div.); 
Zacharia, T.; David, S.A. Oak Ridge National Lab., TN (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 4. interna- 
tional conference on trends in welding research; Gatlinburg, TN 
(United States); 5-9 Jun 1995. Order Number DE95016353. 
Source: OSTI; NTIS; GPO Dep. 

A finite element model has been developed to evaluate quantita- 
tively the thermomechanical conditions for weld metal solidification 
cracking of a nickel based superalloy single-crystal in a laboratory 
weldability test, namely, the Sigmajig test. The effects of weld pool 
solidification on the thermal and mechanical behaviors of the speci- 
men were considered. Stress-temperature-location diagrams were 
constructed to reveal the complex local stress development at the 
trailing edge of the weld pool. The calculated local stress in the so- 
lidification temperature range is used to explain the experimentally 
observed initiation of solidification cracking of the single-crystal un- 
der different welding and loading conditions, based on the material 
resistance versus the mechanical driving force. 


26514 (CONF-950682-6) Analysis of weld solidification 
cracking in cast nickel aluminide alloys. Santella, M.L. (Oak 
Ridge National Lab., TN (United States). Metals and Ceramics 
Div.); Feng, Z. Oak Ridge National Lab., TN (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 4. international 
conference on trends in welding research; Gatlinburg, TN (United 
States); 5-9 Jun 1995. Order Number DE95017427. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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A study of the response of several nickel aluminide alloys to Sig- 
madig testing was done to examine their weld solidification 
cracking behavior and the effect of Zr concentration. The alloys 
were based on the Ni-8Al-7.7Cr-1.5Mo-0.003B wt% composition 
and contained Zr concentrations of 3, 4.5, and 6 wt%. Vacuum in- 
duction melted ingots with a diameter of 2.7 in and weight about 
18 lb were made of each alloy, and were used to make 2 x 2 x 
0.030 in specimens for the Sigmajig test. The gas tungsten arc 
welds were made at travel speeds of 10, 20, and 30 ipm with heat 
inputs of 2—2.5 kJ/in. When an arc was established before traveling 
onto the test specimen centerline cracking was always observed. 
This problem was overcome by initiating the arc directly on the 
specimens. Using this approach, the 3 wt% Zr alloy withstood an 
applied stress of 24 ksi without cracking at a welding speed of 10 
ipm. This alloy cracked at 4 ksi applied at 20 ipm, and with no ap- 
plied load at 30 ipm. Only limited testing was done on the 
remaining alloys, but the results indicate that resistance to solidifi- 
cation cracking increases with Zr concentration. Zirconium has 
limited solid solubility and segregates strongly to interdendritic re- 
gions during solidification where it forms a Ni solid solution-NisZr 
eutectic. The volume fraction of the eutectic increases with Zr con- 
centration. The solidification cracking behavior of these alloys is 
consistent with phenomenological theory, and is discussed in this 
context. The results from SigmadJig testing are analyzed using finite 
element modeling of the development of mechanical strains during 
solidification of welds. Experimental data from the test substantially 
agree with recent analysis results. 


26515 (CONF-950908—2) Overview of the development of 
FeAl intermetallic alloys. Maziasz, P.J.; Liu, C.T.; Goodwin, G.M. 
Oak Ridge National Lab., TN (United States). [1995]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 2. international conference on heat resis- 
tant materials; Gatlinburg, TN (United States); 11-14 Sep 1995. 
Order Number DE95017426. Source: OSTI; NTIS; GPO Dep. 
B2-phase FeAl ordered intermetallic alloys based on an Fe-36 
at.% Al composition are being developed to optimize a combination 
of properties that includes high-temperature strength, room- 
temperature ductility, and weidability. Microalloying with boron and 
proper processing are very important for FeAl properties optimiza- 
tion. These alloys also have the good to outstanding resistance to 
oxidation, sulfidation, and corrosion in molten salts or chlorides at 
elevated temperatures, characteristic of FeAl with 30-40 at.% Al. 
Ingot- and powder-metallurgy (IM and PM, respectively) processing 
both produce good properties, including strength above 400 MPa 
up to about 750 C. Technology development to produce FeAl com- 
ponents for industry testing is in progress. In parallel, weld-overlay 
cladding and powder coating technologies are also being devel- 
oped to take immediate advantage of the high-temperature 
corrosion/oxidation and erosion/wear resistance of FeAl. 


26516 (CONF-950908-3) intermetallics for structural appl- 
cations. Sikka, V.K. (Oak Ridge National Lab., TN (United States). 
Metals and Ceramics Div.); Deevi, S.C. Oak Ridge National Lab., 
TN (United States). [1995]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 2. 
international conference on heat resistant materials; Gatlinburg, TN 
(United States); 11-14 Sep 1995. Order Number DE95017391. 
Source: OSTI; NTIS; GPO Dep. 

intermetallics are introduced as possible structural materials. The 
attributes and useful temperature limits of eight of the most likely 
candidates have been described. In addition, detailed descriptions 
are given for chemical compositions, corrosion properties, mechan- 
ical properties, melting and processing, and applications of Ni,Al 
and Fe3Al-based alloys. Mechanical properties of NigAl-based al- 
loys are compared with commercially used HU alloys in the cast 
condition and Haynes 214 in the wrought condition. The mechanical 
properties of Fe3Al-based alloys are compared with an oxide- 
dispersion-strengthened (ODS) Inco alloy MA-956. Comparisons 
have shown that Ni3Al-based alloys offer the best combination of 
oxidation and carburization resistance and are significantly stronger 
than the commercially used HU alloy for many of the furnace- 
fixture applications. However, the FesAl-based alloys, which offer 
the best sulfidation resistance of the commercially available alloys, 
are significantly weaker in creep than the ODS MA-956 alloy. Even 
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with the current strength level, Fe3Al-based alloys are superior as 
porous, sintered metal filters for hot-gas cleanup in coal gasifica- 
tion systems. Oxide-dispersion strengthening of the Fe3Al-based 
alloys is currently under way to improve their creep strength. 


26517 (DOE/AL/94598—1-Add.) Revitalize the US silicon/ 
ferrosilicon industry through energy-efficient technology. Final 
report, Addendum furnace modeling. Schwsenke, G.K. (Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States)); Wodley, 
D.; Szekely, J. South Carolina Research Authority, North 
Charleston, SC (United States). Jul 1995. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC04- 
93AL94598. Order Number DE95016651. Source: OSTI; NTIS; 
GPO Dep. 

A project was undertaken to model and analyze the dc 
submerged plasma arc furnace. A reaction extent model was de- 
veloped and useful results obtained. The code can be run with 
commercially hardware and software. Two free energy minimization 
models were formulated; they may be run by modifying public do- 
main programs. 


26518 (DOE/ER/45416-5) Synchrotron studies of narrow 
band materials. Progress report, July 1, 1994—June 30, 1995. 
Allen, J.W. Michigan Univ., Ann Arbor, MI (United States). Dept. of 
Physics. [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER45416. Order Number 
DE95017083. Source: OSTI; NTIS; GPO Dep. 

This document briefly describes progress made from July 1994 
to June 1995 in the reporting group’s studies of low-dimensional 
Fermi liquids and non-Fermi liquids, insulator-to-metal transitions, 
and rare-earth and actinide materials; the document also mentions 


other research activities the group conducted during the same pe- 
riod. 


26519 (DOE/ID/13232—-T1) Clean Ferrous Casting Technol- 
ogy Research. Annual report, September 29, 1993-September 
28, 1994. Stefanescu, D.M.; Lane, A.M.; Giese, S.R.; Pattabhi, R.; 
El-Kaddah, N.H.; Griffin, J.; Bates, C.E.; Piwonka, T.S. Alabama 
Univ., University, AL (United States). Metal Casting Technology 
Center. Oct 1994. 121p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-931D13232. Order Number 
DE95015158. Source: OSTI; NTIS; GPO Dep. 

This annual report covers work performed in the first year of re- 
search on Clean Ferrous Casting Technology Research. During 
this year the causes of penetration of cast iron in sand molds were 
defined and a program which predicts the occurrence of penetra- 
tion was written and verified in commercial foundries. Calculations 
were made to size a reaction chamber to remove inclusions from 
liquid steel using electromagnetic force and the chamber was built. 
Finally, significant progress was made in establishing pouring prac- 
tices which avoid re-oxidation of steel during pouring application of 
revised pouring practices have led to reduced inclusion levels in 
commercially poured steel castings. 


26520 (DOE/ID/13233-T2) Die casting research. Annual 
progress report, June 29, 1994—June 30, 1995. Brevick, J.; Mob- 
ley, C.; Shivpuri, R.; Goodwin, F. Ohio State Univ., Columbus, OH 
(United States). 31 Jul 1995. 41p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC07-941D13233. Order 
Number DE95016058. Source: OSTI; NTIS; GPO Dep. 

Cr carbide and other CVD coatings were evaluated for improving 
wear resistance of Al and Zn die casting dies; die cavity instrumen- 
tation was also studied 


26521 (INIS-mf-14550, pp. 66) Energy-dispersive measure- 
ment and comparison of spectral distributions of x-ray 
diffractometers and x-ray fluorescence spectrometers. Goergl, 
R. (Atominstitut der Oesterreichischen Hochschulen, Vienna (Aus- 
tria)); Wobrauschek, P.; Streli, C.; Aiginger, H.; Benedikt, M. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OST1I; NTIS (US Sales Only); 
INIS. 
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Short communication. CHROMIUM/x-ray diffractometers; CHRO- 
MIUM/x-ray fluorescence analysis; COPPER/x-ray diffractometers; 
COPPER/x-ray fluorescence analysis; © MOLYBDENUM/x-ray 
diffractometers; MOLYBDENUM/x-ray fluorescence analysis; 
TUNGSTEN/x-ray diffractometers; TUNGSTEN/x-ray fluorescence 
analysis; ANODES; CHROMIUM; COPPER; ENERGY SPECTRA; 
MOLYBDENUM; SEMICONDUCTOR DETECTORS; SPECTRA; 
TUNGSTEN 


26522 (INIS-mf-14550, pp. 69) Effects of isotopes concern- 
ing adsorption of reactive gases. Berger, H.F. (Graz Univ. 
(Austria)); Winkler, A.; Rendulic, K.D. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1994. 198p. (in German). 
(CONF-9409362-: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Con- 
vention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GASES/molecules; GASES/sorption; ALU- 
MINIUM; COPPER; DEUTERIUM; GASES; MOLECULES; 
SORPTION; HYDROGEN; IRON; LASER SPECTROSCOPY; 
METALS; NICKEL; REACTIVITY; ROTATION-VIBRATION MODEL; 
SURFACE PROPERTIES 


26523 (INIS-mf-14550, pp. 69) Occupation of rotation- 
vibration states of desorbing hydrogen-isotopes. Eilimsteiner, 
G. (Graz Univ. (Austria)); Novak, R.; Winkler, A. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. | ROTATION-VIBRATION 
desorption; ROTATION-VIBRATION MODEL/surfaces; ACTIVA- 
TION ENERGY; BOLTZMANN STATISTICS; DEUTERIUM; 
HYDROGEN; HYDROGEN DEUTERIDE; NICKEL; DESORPTION; 
SURFACES; SODIUM 


MODEL/ 


26524 (INIS-mf-14550, pp. 86) Localized traps in conju- 
gated polymeric conductors with defined molecular structure. 
Leditzky, G. (inst. fuer Festkoerperphysik, Technische Univ. Graz, 
Petersgasse 16, 8010 Graz (Austria)); Stampfl, J.; Leising, G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TRAPS/electric conductivity; TRAPS/ 
molecular structure; TRAPS/polymers; DC SYSTEMS; LUMINES- 
CENCE; POLYACETALS; POLYPHENYLS; TRAPS; POLYMERS 


26525 (INIS-mf-14550, pp. 87) The metal/isolator-transition 
by Pr-substitution in Y;Ba2Cu,07_;-monocrystals. Holzinger- 
Schweiger, E. (Inst. fuer Festkoerperphysik, Technische Univ. 
Graz, Petersgasse 16, 8010 Graz (Austria)); Leising, G. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. YTTRIUM COMPOUNDS/electrical tran- 
sients; YTTRIUM COMPOUNDS /praseodymium; BARIUM; 
CHEMICAL REACTIONS; COPPER; CRYSTAL GROWTH; 
ELECTRICAL INSULATORS; MONOCRYSTALS; OPTICAL PROP- 
ERTIES; OXYGEN; SUPERCONDUCTORS; PRASEODYMIUM 


26526 (INIS-mf-14550, pp. 87) Electrical conductivity and 
structure of highly-oriented polyacetylene. Tritthart, W. (inst. 
fuer Festkoerperphysik, Technische Univ. Graz, Petersgasse 16, 
8010 Graz (Austria)); Stumptner, W.; Aichholzer, K.D.; Leising, G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Short communication. ELECTRIC CONDUCTIVITY/infrared 
spectra; ELECTRIC CONDUCTIVITY/polyacetals; ELECTRIC 
CONDUCTIVITY/x-ray diffraction; ARSENIC FLUORIDES; ASYM- 
METRY; CRYSTAL DOPING; POLYACETALS; ELECTRONIC 
STRUCTURE; IODIDES; POLYMERS; TUNNEL EFFECT 


26527 (INIS-mf—-14550, pp. 90) Ultra fast energy dependent 
recombination in InP. Teissi, C. (Innsbruck Univ. (Austria). Inst. 
fuer Experimentalphysik); Lamprecht, K.F.; Buchberger, P.; 
Hoepfel, R.A. Oesterreichische Physikalische Geselischaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INDIUM FLUORIDES/photoelectron spec- 
troscopy; ELECTRON DENSITY; ENERGY RESOLUTION; 
LUMINESCENCE; PHYSICAL RADIATION EFFECTS; RECOMBI- 
NATION 


26528 (INIS-mf—14550, pp. 97) Strengthening of Metals up 
to Very Large Strains: Features, Measuring Techniques, 
Deformation Models. Les, P. (inst. fuer Metaliphysik, Montanuni- 
versitaet Leoben (Austria)); Stuewe, H.P.; Mueller, M.; Ungar, T.; 
Zehetbauer, M. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (CONF-9409362-—: 44. annual con- 
vention of the Austrian Physical Society, Innsbruck (Austria), 19-23 
Sep 1994). In 44. Annual Convention of the Austrian Physical Soci- 
ety. Order Number DE95634610. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. STRAINS/deformation; STRAINS/ 
mathematical models; STRAINS/metals; ALLOYS; BCC LATTICES; 
FCC LATTICES; STRAINS; DEFORMATION; METALS; TEMPERA- 
TURE MEASUREMENT; TORSION; X-RAY SPECTROSCOPY 


26529 (INIS-mf—-14550, pp. 100) Static magnetic moments 
in the Heavy-Fermion-range in Ce(Cu,_,Alx)s. Wiesinger, G. 


(Technische Univ., Vienna (Austria). Inst. fuer Experimentalphysik); 
Bauer, E.; Amato, A.; Feyerherm, R.; Gygax, F.N.; Schenck, A. 


Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CERIUM COMPOUNDS/aluminium; 
CERIUM COMPOUNDS/copper; MAGNETIC MOMENTS /fermions; 
ANTIFERROMAGNETIC MATERIALS; ALUMINIUM; COPPER; 
KONDO EFFECT; FERMIONS; MEASURING INSTRUMENTS; 
SPIN ORIENTATION 


26530 (INIS-mf-14550, pp. 101) Measurement of the mag- 
netic anisotropy of amorphous band after stress annealing. 
Ljungerantz, B. (Teknisk Fysik, Chalmers tekniska hoegskola, 
Goeteborg (Sweden)); Groessinger, R. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1994. 198p. (In German). 
(CONF-9409362—: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Con- 
vention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC MATERIALS/anisotropy; 
MAGNETIC MATERIALS/heat treatments; SQUID DEVICES/ 
magnetometers; AMORPHOUS STATE; ANNEALING; HYSTERE- 
SIS; MAGNETIC FIELDS; ANISOTROPY; RESIDUAL STRESSES; 
MAGNETOMETERS 


26531 (INIS-mf—14550, pp. 104) Structure investigations of 
differentially prepared nanocrystalline samples composed of 
FegsZr7CuB,. Dahigren, M. (Teknisk Fysik, Chalmers tekniska 
hoegskola Goeteborg (Sweden)); Groessinger, R.; Sassik, H.; Fi- 
dier, J.; Estevez, E.; Knobel, M. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. BORON ALLOYS/crystal structure; COP- 
PER ALLOYS/crystal structure; IRON ALLOYS/crystal structure; 
X-RAY DIFFRACTION/oule heating; ZIRCONIUM ALLOYS/crystal 
structure; ELECTRON MICROSCOPY; HEAT TREATMENTS; 
MOESSBAUER SPECTROMETERS; TEMPERATURE RANGE 
0400-1000 K 


26532 (INIS-mf—14550, pp. 106) Anisotropic magnetoresis- 
tance in superconducting BizSr2CaCu 0, monocrystals. Heine, 
G. (Ludwig Boltzmann Inst. fuer Festkoerperphysik, Kopernikus- 
gasse 15, 1060 Wien (Austria)); Lang, W.; Schlosser, V.; Wang, 
X.L. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETORESISTANCE/ 
superconductivity; MONOCRYSTALS/bismuth; MONOCRYSTALS/ 
calcium; MONOCRYSTALS/copper; MONOCRYSTALS/oxygen; 
MONOCRYSTALS/strontium; ANISOTROPY; ELECTRIC CON- 
DUCTIVITY; MAGNETIC FIELDS; MAGNETORESISTANCE; 
SUPERCONDUCTIVITY; MONOCRYSTALS; BISMUTH; CALCIUM; 
COPPER; OXYGEN; STRONTIUM; PHASE TRANSFORMATIONS 


26533 (INIS-mf-14550, pp. 112) No anomalies observed in 
the atomic vibration amplitudes in the ab plane of 
Y,Ba2Cu,0,7_, thin films at the superconducting phase transi- 
tion using ion channeling. Hecker, N.E. (Harvard Univ., 
Cambridge, MA (United States)); Haakenaasen, R.; Golovchenko, 
J.A.; Chervinsky, J.F.; Eom, C.B. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTORS /phase _transfor- 
mations; SUPERCONDUCTORS /vibrational states; BARIUM; 
COPPER; ION CHANNELING; MANGANESE; OXYGEN; SUPER- 
CONDUCTORS; TRANSITION TEMPERATURE; YTTRIUM 


26534 (INIS-mf-14554, pp. 1) Effect of copper content on 
stress-corrosion and tensile properties of Al-Cu alloys. Mo- 
hamed, A.H. (Dept. of Production Eng. and Tech., Minia Univ., 
Minia, 61111, (Egypt)); Abd El-Mageed, A.M.; Abou El-Mageed, G. 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 376p. 
(CONF-9504187-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 
The principle reason for using copper as an alloying element for 
aluminum is the resulting of age-and precipitation hardening 
systems. Therefore, the influence of different copper addition per- 
centages on strength and stress-corrosion resistance (0.5 6 y and 
1.0 M HCI solution) to pure aluminum (99.74% Al) was studied. 
The effect of suppress G-phase crystals formation, by solution heat- 
treatment, on Al-Cu alloy properties was also under consideration. 
The microstructure shows, that both copper content and rapid cool- 
ing has a great effect on the formation of second phase crystals. It 
has been found that, the ultimate tensile strength increases with 
copper content, while the corrosion resistance decreases. As it 
was unexpected, the corrosion rate is in case of corrosion only is 
higher than that of stress-corrosion conditions. 9 Figs., 4 tabs. 


26535 (INIS-mf-14554, pp. 13) Crevice Corrosion of 304 L 
Stainless Steel in Chioride Environments. Gad, M.M.A. (Dept. of 
Metallurgy, Nuclear Research Center, Atomic Energy Authority, 
Cairo (Egypt)); El-Sayed, A.A.; El-Raghy, S.M. Atomic Energy Es- 
tablishment, Cairo (Egypt). Apr 1995. 376p. (CONF-9504187-: 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels, Alexandria (Egypt), 22-23 Apr 1995). In 
Abstracts of the 2. Alexandria international conference on heat ex- 
changers, boilers and pressure vessels. Vol. 1: Materials, 


ERA Vol. 20, No. 11 253 





36 MATERIALS 
3601 Metals and Alloys 


thermal-hydraulics and design and fabrication. Order Number 
DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 
Electrochemical techniques have been applied to study the 
crevice corrosion resistance of 304 L stainless steel in sodium 
chloride solution at 25 and 80 degree C. Two types of specimens 
were used in this investigation. Cylindrical type specimens were 
used for the determination of passive currents and critical crevice 
solution (CCS) characteristics which are the pH and the chloride 
ion concentration. The other type, a metal to non metal assembly, 
is used for the evaluation of the crevice corrosion susceptibility. 
The potentiodynamic results showed that the critical pH of the 
crevice solution for 304 L stainless steel (as defined by old field (1) 
and sutton) lies between 2.1 and 2.5 in | M NaCl. on the other 
hand, the critical PH of the crevice solution as defined by crolet (2) 
is about 2.5 in 1 M NaCl. increasing the chloride ion concentration 
resulted in increasing the pH of the crevice solution. Cyclic poten- 
tiodynamic polarization scans conducted in 1 M NaCl at 25 degree 
C and 80 degree C showed that 304 L stainless steel sulfur from 
sever crevice corrosion in the test solution with the increase in 
severity of the attack with temperature. The cyclic polarization 
scans were further supplemented by Sem investigation. 10 figs. 


26536 (INIS-mf-14554, pp. 35) Environmental Factors Af- 
tecting Pitting Corrosion Behavior of UNS No 8904 Stainless 
Steel. Abd El Maguid, E.A. (Dept. of Electrochemistry and Corro- 
sion National Research Centre, Dokki, Cairo, (Egypt)). Atomic 
Energy Establishment, Cairo (Egypt). Apr 1995. 376p. (CONF- 
9504187—-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

Pitting corrosion studies were performed on UNS (1) No 8904 
(904 L) stainless steel (S S) in aqueous chloride media. Potentiody- 
namic anodic polarization and scanning electron microscopic (Sem) 
techniques were utilized. The effects of environmental factors such 
as temperature, presence or absence of air, pH value and chloride 
ion concentration on the pitting corrosion behavior of 904 LS S 
have been investigated. The results indicate that in aerated 0.6 M 
NaCl in absence or in presence of 0.1 M Nap S Oy, or in sea wa- 
ter, the critical temperature for pitting is 40 degree C. However, in 
nitrogen saturated solutions the critical temperature is 50 degree C. 
All pitting potentials (epit) determined in nitrogen saturated solu- 
tions are significantly shifted in the noble direction by 160-280 mV 
while the corresponding protection potential (Eprot) values are not 
greatly affected. The presence of sulphate ions causes a noble 
shift in both Epit and Eprot that amounts to about 40 and 140 mV, 
respectively. Changing the pH values of the solutions does not 
change significantly Epit or Eprot in the acid range while in the 
alkaline range Epit increases by 40 mV/unit pH increase. At 60 de- 
gree C the critical chloride ion concentration for pitting occurrence 
is found to be 0.6 M NaCl in aerated or deaerated solutions. Below 
0.6 M NaCl pitting occurs only in the trans passive region. Above 
0.6 M NaCl, Epit values are linear with log chloride concentration. 
The slopes are found to be 320 and 135 mV for nitrogen saturated 
and air saturated solutions, respectively. 8 Fig. 


26537 (INIS-mf-14554, pp. 47) Effect of Phosphates on The 
Susceptibility of a Brass to Stress Corrosion Cracking in 
Sodium Nitrite. Ashour, E.A. (National research Center, Dokki, 
Cairo, (Egypt)); Ateya, B.G. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 376p. (CONF-9504187-: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 1: Materials, thermal-hydraulics and de- 
sign and fabrication. Order Number DE95634742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Di- sodium hydrogen phosphate (dshp) inhibits the stress corro- 
sion cracking (SCC) of a brass in O.1 M Na N On. It is shown to 
increase the maximum stress, the time to failure and to change the 
mode of failure from transgranular, in nitrite solution, to ductile fail- 
ure in presence of moderate concentrations of DSHP. The results 
are complemented by some electrochemical measurements. The 
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inhibiting effect of DSHP is attributed to the formation of zinc phos- 
phate on the surface of the alloy which inhibits dezincification and 
subsequently the SCC of the brass. 7 Fig. 


26538 (INIS-mf-14554, pp. 83) Correlation Between Tensile 
and Creep Data in Alloy 800 H at 850 degree C. Abd El-Azim, 
M.E. (Metallurgy Dept. Atomic Energy Authority, Cairo (Egypt)). 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 376p. 
(CONF-9504187-: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

Alloy 800 H is an Fe-Ni-Cr stainless steel used as a candidate 
material for the heat exchanger components in high temperature 
gas - cooled reactors. Since this material operates in the tempera- 
ture range 800-900 degree C, the creep properties of this alloy 
should be known. The aim of this research was to predict the 
creep properties from the hot tensile properties at 850 degree C. 
reasonable agreement between tensile data (saturation stress and 
applied strain rate) and creep data (alied stress and steady state 
creep rate) was found at 850 degree C. Moreover, the creep 
curves predicted from the tensile data by using the modified one 
parameter model were fairly consistent with the experimental ones 
at 850 degree C. 5 Figs. 


26539 (INIS-mf-14554, pp. 97) Effect of Heat Treatment on 
Corrosion Behavior of Leaded 60/40 Brass. Waheed, A.F. (Met- 
allurgy Dept., Nuclear Research Center, AEA, Cairo, (Egypt)); 
Taha, A.S.; El-Mossalamy, M. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 376p. (CONF-9504187-: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 1: Materials, thermal-hydraulics and de- 
sign and fabrication. Order Number DE95634742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The corrosion behavior of heat treated leaded 60/40 brass was 
investigated in aerated 3% Na Cl. Specimens were heat treated in 
the temperature range from 100 degree C to 750 degree C for one 
hour. Heat treatment changed the distribution of 6-phase, which af- 
fected the preferential dissolution Zn and redeposition of Cu. 
Potentiodynamic polarization technique was used in this study po- 
larization resistance (Rp) as an indication of corrosion rate was 
measured. It was found that the highest Rp value (i.e. lowest corro- 
sion rate) was for specimens heat treated at 500 degree C 
(Rp=8.68"10°) and lowest value (i.e. highest corrosion rate) was for 
untreated specimens (Rp=1.57°107). 4 Fig., 1 tab. 


26540 (INIS-mf-14554, pp. 113) The eftect of temperature 
on the corrosion and corrosion inhibition of steel alloys in hy- 
drochloric acid solutions. Sanad, S.H. (Electrochemistry Dept., 
National Research Center, Dokki, Cairo, (Egypt)); Ismail, A.A.; El- 
Meligi, A.A. Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 
376p. (CONF-9504187—: 2. Alexandria international conference on 
heat exchangers, boilers and pressure vessels, Alexandria (Egypt), 
22-23 Apr 1995). In Abstracts of the 2. Alexandria international 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

The corrosion of two types of C-steel and 304 stainless steel in 
hydrochloric acid solutions alone and in presence of different in- 
hibitors semicarbazide, thio semicarbazide 1,5 diphenyl carbazide 
and sym diphenyl carbazide has been studied using weight loss 
measurements at different temperatures (30-70 degree C). Linear 
Arrhemius plots were obtained both in absence and presence of 
inhibitors. Results reported in this paper elucidate the effect of tem- 
perature and the molecular structure on the inhibition efficiency. 
Thermodynamic parameters for adsorption of these compounds 
were calculated using temkin adsorption isotherm. 10 Fig., 11 tab. 


26541 (INIS-mf-14554, pp. 129) Hot Corrosion Behaviour of 
Type 316 Stainless Steel Tubes used in Reheaters and Super- 
heaters of Oil-Fired Boilers. Waheed, A.F. (Metallurgy Dept., 
Nuclear Research Center, Atomic Energy Authority, Cairo, (Egypt)); 





Sharkawy, S.W.; Afifi, Y.K. Atomic Energy Establishment, Cairo 
(Egypt). Apr 1995. 376p. (CONF-9504187-: 2. Alexandria interna- 
tional conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 1: Materials, thermal-hydraulics and de- 
sign and fabrication. Order Number DE95634742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

High temperature corrosion behaviour of commercial type 316 
stainless steel tubes has been studied in the presence of Naz SO, 
and NaCl at temperature ranged from 500 to 800 degree C. Tubes 
of different diameters ranging from 8 to 25 mm and thickness rang- 
ing from 1.9 to 4.3 mm were used in the study. The aggressive 
environment was 1 N Nap SO, + 1 N NaCl and vanadium com- 
pound was added as ammonium meta vanadate in some tests. 
corrosion kinetics based on weight change vs. Time measurements 
and microstructural analysis were used to determine the mode of 
corrosion attack and nature of the formed scales. As a result of the 
study it was found that the spilling increases as the temperature in- 
creases and led to weight loss, also the addition of vanadium to 
the solution caused a sharp increase in weight i.e. high corrosion 
rate, for all diameters. 11 Figs. 


26542 (INIS-mf-—14555, pp. 463) Corrosion in High Tempera- 
ture Aqueous Environments. Ateya, B.G. (Faculty of Science, 
Cairo University, Cairo (Egypt)). Atomic Energy Establishment, 
Cairo (Egypt). Apr 1995. 331p. (CONF-9504187—: 2. Alexandria in- 
ternational conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 2: Operation, environment and indus- 
trial applications. Order Number DE95634759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The corrosion of metals and alloys in high temperature aqueous 
environment is a problem of serious concern in the design, opera- 
tion and maintenance of heat exchangers, boilers, steam 
generators and pressure vessels which are vital components of 
power plant systems. It costs the utility industry considerable sums 
of power of money. For instance, corrosion in steam generating 
plants costs $3 billion annually in additional operating and mainte- 
nance costs and is responsible for about 50% of the forced 
outages 1. The problem is well - recognized and indeed acutely 
felt. Consequently it has attracted ever increasing attention form 
scientists and engineers. References 1-10 are among the relevant 
works in this broad filed. 


26543 (INIS-UA-006, pp. 83-96) Effect of irradiation and 
chemical composition on deformation and fracture of steel of 
OH16N15 type during long-term test. Averin, S.A. (Nauchno- 
Issledovatel’skij i Konstruktorskij Inst. Ehnergotekhniki, Moscow 
(Russian Federation)); Deniskin, Yu.S.; Shushlebin, V.V.,; 
Panchenko, V.L. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In 
Physics of radiation damage and radiation materials technology. 
Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Thermal and radiation creep, as well as long-term strength of an 
austenitic stainless steel were investigated as a function of sulphur 
content and niobium addition. Interrelation between the grain 
boundary sleep and the intergranular fracture, and an important 
role of the surface in the nucleation and propagation of crack were 
revealed by quantitative structural and fractographic studies. Irradi- 


ation and chemical composition were found to influence these 
processes. 


26544 (INIS-UA—006, pp. 97-103) Structure and properties 
of tubes made of radiation-resistant austenitic steels, 
produced by centro fugal vacuum casting. Chernyj, B.P. (Nat- 
sional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst.); Lezinskaya, E.Ya.; Gudzenko, L.I.; 
Chernogorova, Z.L.; Vanzha, A.F. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (In Russian). In Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The perspectives and effectiveness of centrifugal vacuum casting 
for manufacturing materials for fuel cladding of nuclear reactors 
were shown. Temperature and deformation conditions have been 
selected to manufacture tubes from radiation-resistant steels ob- 
tained by centrifugal casting in vacuum. Basically, the possibility is 
established for using the existing equipment and traditional 
schemes for thin-walled tube production out of austenitic stainless 
steels alloyed with scandium or gadolinium. 


26545 (JAERI-Conf—94-004, pp. 17-33) Movement of hydro- 
gen in palladium at low temperature. Yamakawa, Koji (Hiroshima 
Univ., Higashi-Hiroshima (Japan). Faculty of Engineering); Maeda, 
Yuji. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1994. (In Japanese). (CONF-9403189-: 1993 workshop on 
particle-material interactions for fusion, Tokai (Japan), 8-9 Mar 
1994). In Report of the 1993 workshop on particle-material interac- 
tions for fusion. 195p. Order Number DE95737282. Source: OST]; 
NTIS; INIS. 

One of the peculiar properties and behaviors of the hydrogen in- 
troduced in metals is the diffusion. The interest in this hydrogen 
diffusion is great as it is closely related to hydrogen embrittlement, 
delayed fracture, hydrogen storage and so on in engineering and 
to the elucidation of diffusion mechanism in physics. It is consid- 
ered that the hydrogen in metals does classical diffusion at high 
temperature and quantum diffusion at low temperature, and the 
quantum effect appears more clearly as temperature is lower. In 
the palladium in which hydrogen or deuterium is added, there are 
the phenomena called '50K abnormality’, in which electric resis- 
tance, specific heat, internal friction, Hall coefficient and so on 
show the abnormal behavior around 50K. By measuring the rate of 
increase of electric resistance at various temperatures, the move- 
ment of hydrogen can be measured at the low temperature of 
interest. In this research, the diffusion of hydrogen in pure palla- 
dium and palladium-iron alloy around 50K was examined. The 
experimental method and the results of the isochronal annealing, 
isothermal annealing and so on are reported. The activation energy 
for the movement of hydrogen or deuterium is not dependent on 
their concentration, polycrystalline or single crystalline, and the 
method of gas addition, but the activation energy for deuterium 
was lower than that of hydrogen. (K.1.). 


26546 (JAERI-Conf—94-004, pp. 82-90) Microanalysis of ion- 
irradiated stainless steel by utilizing FE-TEM. Kano, Fumihisa 
(Toshiba Corp., Kawasaki, Kanagawa (Japan). Nuclear Engineering 
Lab.). Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1994. (In Japanese). (CONF-9403189-: 1993 workshop on 
particle-material interactions for fusion, Tokai (Japan), 8-9 Mar 
1994). In Report of the 1993 workshop on particle-material interac- 
tions for fusion. 195p. Order Number DE95737282. Source: OSTI; 
NTIS; INIS. 

It has been known that austenitic stainiess steel as the main 
structural material of in-core structures decreases its ductility and 
changes the corrosion resistance at grain boundaries accompany- 
ing the increase of neutron irradiation. As to the cause of these, by 
undergoing the irradiation, irradiation defect clusters are formed in 
the material, the precipitation and the segregation at grain bound- 
aries of alloy elements occur, and helium and hydrogen are formed 
by nuclear transformation. These phenomena are closely related to 
the irradiation-assisted stress corrosion cracking (IASCC) in high 
temperature water. The chromium shortage at grain boundaries by 
irradiation-induced segregation was found by the studies. Field 
emission-transmission electron microscopy (FE-TEM) is the most 
effective means for evaluating the grain boundary segregation data 
in narrow segregation region. Toshiba has developed the FE-TEM 
which can analyze by 0.2 nm, and as the first step of its applica- 
tion, it carried out the grain boundary analysis for the stainless 
steel irradiated with ions. The development of the FE-TEM is ex- 
plained. The most important factor that decides the grain boundary 
segregation of solute elements is the diffusion constant under irra- 
diation. Grain boundary segregation is explained. The objective, 
method and results of the experiment are reported. (K.I.). 


26547 (KAERI-TR-447/94) Evaluation on thermal aging em- 
brittlement of cast stainless steel components in domestic 
PWRs. Lee, Bong Sang (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of)); Hong Jun Hwa; Chi, Se Hwan; Ryu, 
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Woo Seog; Kuk, Il Hyun. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jun 1994. 71p. (In Korean). Order 
Number DE96600074. Source: OSTI; NTIS; INIS. 

This report reviewed the R and D states of thermal aging embrit- 
tlement of cast stainless steel components in PWRs. Cast stainless 
steel is being widely used in PWRs including primary piping. This 
material shows the reduction of fracture toughness during operat- 
ing life due to high temperature. Micromechanisms and kinetics are 
summarized to improve the materials properties. The reduction of 
toughness due to thermal embrittlement in domestic reactors are 
predicted based on each chemical composition until the end of 
piant life time. Substantial degradation was predicted in some com- 
ponents during plant life time. (Author) 26 refs., 19 figs., 11 tabs. 


26548 (KAPL-4811) Temperature and environmentally as- 
sisted cracking in low alloy steel. Auten, T.A.; Monter, J.V. 
Knolls Atomic Power Lab., Schenectady, NY (United States). Apr 
1995. 24p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC12-76SN00052. Order Number 
DE95016517. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental assisted cracking (EAC) can be defined as the 
propagation of fatigue cracks in water at rates from 3 to over 40 
times the growth rates in air. For low alloy steels with sulfur con- 
tents > 0.0125% by weight, EAC is normal behavior in the 240 to 
290C range. However, literature yields mixed results for low alloy 
steels with compositions just below this sulfur level; some reports 
indicate EAC while others do not. Also, several authors have 
reported an increased tendency toward EAC when the water tem- 
peratures were lowered. In the present work, five ASTM A 508 
Class 2 forgings with ladle and check analyses that ranged from 
0.010 to 0.019 wt% S were tested in high purity deaerated water in 
the temperature range of 93 to 260C. At 260C these forgings did 
not exhibit EAC, reinforcing earlier results for two similar forgings. 
This broad sampling indicates strong resistance to EAC for this 
class of forging at 260C. On the other hand, EAC occurred consis- 
tently in the three of these forgings that were tested below 204C, 
provided the test conditions (loading frequency, AK, and R) were 
high enough to produce a high baseline fatigue crack growth rate 
(FCGR), where the baseline FCGR is that expected in air. At 
149C, EAC occurred at test conditions that combined to yield a 
baseline FCGR greater than ~2E-6 mms. At 204, 121, and 93C, 
this critical crack growth rate appeared to shift to lower baseline 
values. The EAC that occurred at lower temperatures was a factor 
of 3 to 12 times higher than baseline air rates, which was not as 
strong as the effect for higher sulfur steels at 240 to 290C. Also, 
no plateau in the growth rates occurred as it does with the higher 
sulfur steels. In another approach, EAC was induced at 93 and at 
260C by raising the dissolved oxygen content of the water from 
<10 to >15 ppb. 


26549 (KFTI-93-36) Evolution of ensemble of second 
phase particles under cascade-producing irradiation. Bakaj, 
AS.; Buts, A.V.; Turkin, A.A. Natsional'nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1993. 
38p. (In Russian). Order Number DE96600348. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The evolution of size distribution function of second phase pre- 
cipitates in a binary substitutional alloy under cascade-producing 
irradiation was studied. The main mechanisms affecting phase 
stability, namely, radiation-enhanced diffusion, nonequilibrium seg- 
regation and cascade mixing were taken into account. The 
radiation-modified phase diagram - an analog of the equilibrium 
Gibbs diagram was constructed. The evolution of alloy phase mi- 
crostructure was shown to depend both on the type of interphase 
boundaries and temperature range. It is shown that evolution of 
small precipitates (as compared to cascade size) and large precipi- 
tates differs. Small precipitates nucleate continuously and grow 
until destruction by a few cascades. Large precipitates can survive 
cascade mixing and grow. The equations describing evolution of 
both small and large precipitates were formulated. The asymptotic 
behavior of solutions of these equations was investigated. It was 
shown that the nucleation of small precipitates can reduce substan- 
tially the stability of large precipitates. The theoretical predictions 
were compared with experimental data for Ni-based alloy.37 refs., 
9 figs. 
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26550 (KFTI-94-5) Diagrams of hot isostatic beryllium fine 
grain powder pressing. Stoev, P.|.; Papirov, |.|.; Tikhinskij, G.F.; 
Vasil'ev, A.A. Natsional'nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1994. 19p. (In Russian). Or- 
der Number DE96600032. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Changes of relative density in beryllium fine powder samples 
(grain dimension is 4 centre dot 8 cm) during hot isostatic pressing 
(HIP) depending on pressure and temperature, with account of the 
seal on Herring-Nabarro and Koble mechanisms were calculated 
by mathematic modelling methods. A strong dependence of HIP on 
pressure and temperature was found. Role of different seal mecha- 
nisms in relative sample density was determined quantitatively. 7 
refs., 12 figs. 


26551 (LA-UR-95-690) Numerical simulation of industrial 
superplastic forming. Haberman, K.S. (Los Alamos National Lab., 
NM (United States)); Bennett, J.G.; Miller, E.L.; Piltch, M.S.; Leyer, 
L.K.; Leodolter, W. Los Alamos National Lab., NM (United States). 
[1995]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-951135—1: Inter- 
national mechanical engineering congress and exhibition - winter 
annual meeting of the American Society of Mechanical Engineers, 
San Francisco, CA (United States), 12-17 Nov 1995). Order Num- 
ber DE95007868. Source: OSTI; NTIS; GPO Dep. 

Superplastic forming is a metal forming process that allows a va- 
riety of components with very complex geometries to be produced 
at one tenth the cost of conventional machining. The industrial su- 
perplastic forming process can be optimized with the application of 
the finite element method to predict the optimal applied pressure 
history and the final part thickness distribution. This paper dis- 
cusses the application the nonlinear implicit, three dimensional finite 
element code, NIKE3D to the problem of numerically simulating 
and optimizing the superpiastic forming of Ti-6Al-4V components. 


26552 (LA-UR-95-1371) Simulation of sheet metal forming 
using polycrystal plasticity. Kocks, U.F.; Beaudoin, AJ.; Koya, 
T.; Uto, H.; Dawson, P.R.; Mathur, K.K. Los Alamos National Lab., 
NM (United States). [1995]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9507100-3: Plasticity and its current applications sympo- 
sium, Osaka (Japan), 17-21 Jul 1995). Order Number 
DE95012058. Source: OSTI; NTIS; GPO Dep. 

Polycrystal plasticity theory provides a foundation for the intro- 
duction of anisotropy into finite element codes. The computational 
burden inherent in carrying a detailed microstructural description in 
each finite element is significant. However, recent advances in 
computer hardware — as well as the development of software for 
massive parallel architectures — enable the treatment of practical 
problems. In this work, experimental results are provided to high- 
light the effect of anisotropy on different strain paths developed in 
forming of aluminum sheet. Simulation of the experimental tests is 
performed for aluminum sheet with varying initial texture. The re- 
sults of the simulations follow experimental trends. 


26553 (LA-UR-95-1373) Deformation texture development 
in a model composite system. Poole, W.J.; MacEwen, S.; Kocks, 
U.F.; Embury, J.D. Los Alamos National Lab., NM (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950833-3: 10. in- 
ternational conference on composite materials, Vancouver 
(Canada), 14-18 Aug 1995). Order Number DE95012057. Source: 
OSTI; NTIS; GPO Dep. 

Model composites fabricated with a polycrystalline copper matrix 
and continuous tungsten fibres were deformed in plane strain com- 
pression with the fibres perpendicular to the loading axis and 
parallel to the direction of zero strain. The development of texture 
in the matrix due to deformation was measured using x-ray diffrac- 
tion. It was observed that the macroscopic texture development in 
the composite was weaker than for unreinforced copper. The pat- 
tern of deformation in the matrix was quantified using experimental 
measurements and finite element method calculations. By carefully 
sectioning the composite after deformation, texture measurements 
were conducted for regions which exhibited characteristic types of 
deformation. These measurements showed that there is a variety 
of local textures (some weaker, some stronger than the texture in 





the unreinforced matrix) which when summed give the result of a 
weak global texture. This result is in agreement with the predic- 
tions from the computer simulations of Bolmaro et al. 


26554 (LA-UR-95-1609) High-field magnetization studies of 
UzT2Sn (T=Co, ir, Pt) compounds. Prokes, K. (Amsterdam Univ. 
(Netherlands). Van der Waals-Zeeman Lab.); Nakotte, H.; de Boer, 
F.R. Los Alamos National Lab., NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States);Government of the Czech Republic (Czech Republic). DOE 
Contract W-7405-ENG-36. (CONF-9505186-5: 2. physical phe- 
nomena at high magnetic fields conference, Tallahassee, FL 
(United States), 6-9 May 1995). Order Number DE95015340. 
Source: OSTI; NTIS; INIS; GPO Dep. 

High-field magnetization measurements at 4.2 K on UsT2Sn (T = 
Co, Ir and Pt) compounds have been performed on free and fixed 
powders up to 57 T. An antiferromagnetic ground state of U2Pt.Sn 
is corroborated by a metamagnetic transition at 22 T with very 
small hysteresis going up and down with field. U,Co.Sn and 
UslroSn show no metamagnetic transition up to 57 T which is in 
agreement with the non-magnetic ground state of these com- 
pounds. In all cases, the maximum applied field is not sufficient to 
achieve saturation. The short-pulse measurements presented here 
are compared with previous results obtained in quasi-static fields 
up to 35 T. 


26555 (LA-UR-95-1666) Age hardening in rapidly solidified 
and hot isostatically pressed beryllium-aluminum-silver alloys. 
Carter, D.H.; McGeorge, A.C.; Jacobson, L.A.; Stanek, P.W. Los 
Alamos National Lab., NM (United States). [1995]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950201-20: Annual meeting and exhibition 
of the Minerals, Metals and Materials Society (TMS), Las Vegas, 
NV (United States), 12-16 Feb 1995). Order Number DE95015328. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Three different alloys of beryllium, aluminum and silver were 
processed to powder by centrifugal atomization in a helium atmos- 
phere. Alloy compositions were, by weight, 50% Be, 47.5% Al, 
2.5% Ag, 50% Be, 47% Al, 3% Ag, and 50% Be, 46% Al, 4% Ag. 
Due to the low solubility of both aluminum and silver in beryllium, 
the silver was concentrated in the aluminum phase, which ap- 
peared to separate from the beryllium in the liquid phase. A fine, 
continuous composite beryllium-aluminum microstructure was 
formed, which did not significantly change after hot isostatically 
pressing at 550 C for one hour at 30,000 psi argon pressure. Sam- 
ples of HIP material were solution treated at 550 C for one hour, 
followed by a water quench. Aging temperatures were 150, 175, 
200 and 225 C for times ranging from one half hour to 65 hours. 
Hardness measurements were made using a diamond pyramid in- 
denter with a load of 1 kg. Results indicate that peak hardness 
was reached in 36-40 hours at 175 C and 12-16 hours at 200 C 
aging temperature, relatively independent of alloy composition. 


26556 (LA-UR-95-1885) The development of cube and non- 
cube recrystallization textures. Necker, C.T. (Los Alamos 
National Lab., NM (United States)); Rollett, A.D.; Doherty, R.D. Los 
Alamos National Lab., NM (United States). [1995]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9509154—1: 16. Risoe international sym- 
posium on materials science: microstructural and crystallographic 
aspects of recrystallization, Roskilde (Denmark), 4-8 Sep 1995). 
Order Number DE95015198. Source: OSTI; NTIS; GPO Dep. 

The development of recrystallization textures in cold rolled cop- 
per has been characterized using an electron backscatter pattern 
(EBSP) technique. Cube oriented grains exist in materials that 
have been annealed after a series of rolling strains, between 1.0 
and 4.5 (von Mises strain). The strength and sharpness of these 
cube textures increases with increasing strain thus replacing the 
random texture produced by recrystallization of moderately de- 
formed copper. The preferential formation of the cube, texture is 
attributed to the homogenization of stored energy gradients adja- 
cent to randomly oriented nucleation sites. This process, coupled 
with the development of the microstructure adjacent to deformed 
cube sites, favors nucleation and growth of cube grains over ran- 
domly oriented grains. 
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26557 (LA-UR-—95-1939) A model of shape memory materi- 
als with hierarchical twinning: Statics and dynamics. Saxena, 
A. (Los Alamos National Lab., NM (United States)); Bishop, A.R.; 
Shenoy, S.R.; Wu, Y.; Lookman, T. Los Alamos National Lab., NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE95015274. Source: OSTI; NTIS; GPO Dep. 

We consider a model of shape memory material in which hierar- 
chical twinning near the habit plane (austenite-martensite interface) 
is a new and crucial ingredient. The model includes (1) a triple-well 
potential (¢ model) in local shear strain, (2) strain gradient terms 
up to second order in strain and fourth order in gradient, and (3) all 
symmetry allowed compositional fluctuation induced strain gradient - 
terms. The last term favors hierarchy which enables communica- 
tion between macroscopic (cm) and microscopic (A) regions 
essential for shape memory. Hierarchy also stabilizes between for- 
mation (critical pattern of twins). External stress or pressure 
(pattern) modulates the spacing of domain walls. Therefore the 
“pattern” is encoded in the modulated hierarchical variation of the 
depth and width of the twins. This hierarchy of length scales 
provides a hierarchy of time scales and thus the possibility of non- 
exponential decay. The four processes of the complete shape 
memory cycle — write, record, erase and recall — are explained 
within this model. Preliminary results based on 2D Langevin dy- 
namics are shown for tweed and hierarchy formation. 


26558 (LA-UR-95-2453) The Bauschinger effect in a SIC/Al 
composite. Shi, N. (Los Alamos National Lab., NM (United 
States)); Pillai, U.T.S.; Arsenault, R.J. Los Alamos National Lab., 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9511116-2: TMS symposium on micromechanics of ad- 
vanced materials, Cleveland, OH (United States), Nov 1995). 
Order Number DE95016879. Source: OSTI; NTIS; GPO Dep. 

SiC/Al composites have interesting mechanical properties, the 
tensile yield stress, whereas, the apparent modulus in tension is 
greater than that in compression. The Bauschinger effect of SiC/Al 
composites is also asymmetric with regard to loading directions. 
Quantitative measurements of the asymmetry of composite 
Bauschinger Effect was made in this research . An investigation 
was undertaken to determine the origin of the asymmetrical 
Bauschinger effect. We have successfully reconstructed the ob- 
served asymmetry using an internal stress model based on the 
development of internal stresses, conveniently referred to as the 
“black stress”, and work hardening. 


26559 (LA-UR-95-2470) Effects of interfacial bonding on 
spallation in metal-matrix composites. Hixson, R.S.; Johnson, 
J.N.; Gray, G.T. Ill; Price, J.D. Los Alamos National Lab., NM 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950846-14: American Physical Society biennial conference on 
shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016899. Source: 
OSTI; NTIS; GPO Dep. 

Two metal-matrix composite systems are studied to determine 
the influence of inclusions on the spallation strength in plate-impact 
experiments. The first is an aluminum/ceramic system with several 
volume fractions of ceramic inclusion, and the second is a copper/ 
niobium composite consisting of 15 vol % niobium particles embed- 
ded in the copper matrix. Plate-impact experiments produce peak 
compressive stresses of ~5 GPa in the aluminumyceramic system 
and ~10 GPa in the copper/niobium system. The characteristic 
code CHARADE is used to calculate detailed compression-release 
profiles in the composite systems, thus accurately quantifying the 
wave-evolution occurring between the spall plane and the particle 
velocity (VISAR) measurement at the rear free surface. The alu- 
minum/ceramic system exhibits a strong dependence of the spall 
strength on inclusion concentration and morphology. In the case of 
the copper/niobium system, the spall strength remains essentially 
unchanged by the presence of 15 vol % niobium particles embed- 
ded in the copper matrix. 


26560 


(LA-UR-95-2471) Rate-dependent spallation proper- 
ties of tantalum. Johnson, J.N.; Hixson, R.S.; Tonks, D.L.; Zurek, 
A.K. Los Alamos National Lab., NM (United States). [1995]. 5p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950846-24: American Physical 
Society biennial conference on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016898. Source: OSTI; NTIS; INIS; GPO Dep. 

Spallation experiments are conducted on high-purity tantalum us- 
ing VISAR instrumentation for impact stresses of 9.5 GPa and 6.0 
GPa. The high-amplitude experiment exhibits very rapid initial spall 
separation, while the low-amplitude shot is only slightly above the 
threshold for vcid growth and thus exhibits distinct rate-dependent 
spallation behavior. These experiments are analyzed in terms of 
simple tensile fracture criteria, a standard rate-dependent void- 
growth model, and a rate-dependent void growth model in which 
the expected plastic volume strain makes no contribution to the 
relaxation of the mean stress. Recovery tests and VISAR measure- 
ments suggest an additional resistance to spallation that follows 
the rapid coalescence of voids; this effect is termed the secondary 
spall resistance and is due to the convoluted nature of the spall 
plane and the resulting interlocking fracture pattern that is devel- 
oped and for which the stress remains unrelieved until the spall 
planes have separated several hundred microns. 


26561 (LA-UR-95-2500) Simulation of deep penetration 
welding of stainless steel using geometric constraints based 
on experimental information. Milewski, J.O. (Los Alamos Na- 
tional Lab., NM (United States)); Lambrakos, S.G. Los Alamos 
National Lab., NM (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950682-4: 4. international conference on trends 
in welding research, Gatlinburg, TN (United States), 5-9 Jun 1995). 
Order Number DE95016998. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a general overview of a method of numeri- 
cally modelling deep penetration welding processes using 
geometric constraints based on boundary information obtained 
from experiment. General issues are considered concerning accu- 
rate numerical calculation of temperature and velocity fields in 
regions of the meltpool where the flow of fluid is characterized by 
quasi-stationary Stokes flow. It is this region of the meltpool which 
is closest to the heat-affected-zone (HAZ) and which represents a 
significant fraction of the fusion zone (FZ). 


26562 (LA-UR-95-2596) Hugoniot and spall data from the 
laser-driven miniflyer. Warnes, R.H.; Paisley, D.L.; Tonks, D.L. 
Los Alamos National Lab., NM (United States). [1995]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950846-30: American Physical Society 
biennial conference on shock compression of condensed matter, 
Seattle, WA (United States), 13-18 Aug 1995). Order Number 
DE95016980. Source: OSTI; NTIS; GPO Dep. 

The laser-driven miniflyer has been developed as a small-sized 
complement to the propellant or gas-driven gun with which to make 
material property measurements. Flyer velocities typically range 
from 0.5 to 1.5 km/s, depending on the energy of the launching 
laser and the flyer dimensions. The 10-50 um-thick flyers, 1-3 mm 
in diameter, and comparably small targets require very little mate- 
rial and are easy to recover for post-experiment analysis. To 
measure and improve the precision of the measurements, the au- 
thors are conducting an extensive series of experiments impacting 
well-characterized Cu, Al, and Au on several transparent, cali- 
brated, windows (PMMA, LiF, and sapphire). Measurement of the 
impact and interface velocities with a high-time-resolution velocity 
interferometer (VISAR) gives them a point on the Hugoniot of the 
flyer material. These are then compared to published Hugoniot 
data taken with conventional techniques. In the spall experiments, 
a flyer strikes a somewhat thicker target of the same material and 
creates a spall in the target. Measuring the free-surface velocity of 
the target gives information on the compressive elastic-plastic re- 
sponse of the target to the impact, the tensile spall strength, and 
the strain rate at which the spall occurred. Volumetric strain rates 
at spall in these experiments are frequently in the 106-108 s—' 
range, considerably higher than the 10°—10* s—' range obtainable 
from gas gun experiments. 


26563 


(LA-UR-95-2631) New metallographic preparation 
techniques for tantalum and tantalum alloys. Kelly, A.M.; 
Bingert, S.R.; Reiswig, R.D. Los Alamos National Lab., NM (United 
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States). [1995]. 11p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9507160—1: 28. international Metallographic Society (IMS) 
conference, Albuquerque, NM (United States), 25-26 Jul 1995). Or- 
der Number DE95016985. Source: OSTI; NTIS; GPO Dep. 

Two new metallographic techniques have been developed for 
tantalum and its alloys. The first is a chemical polishing method 
that can even be used on specimens immediately after grinding on 
silicon carbide papers. The second is an etching technique that 
even delineates low-angle grain boundaries, making it particularly 
suitable for quantitative grain size measurements. It has also been 
determined that these are suitable for the preparation of a surpris- 
ingly large variety of other metals and alloys, including, titanium, 
tungsten, Ti-6AI-4V, molybdenum, a Zr-Ti-Cu-Ni alloy, a Ti-Ta-Sc 
alloy, Fansteel 85, and a Hf-Zr alloy to name a few. 


26564 (LA-UR-95-2723) Crystallographic and magnetic 
structure of UCu, 5Sn2. Purwanto, A. (Los Alamos National Lab., 
NM (United States)); Robinson, R.A.; Nakotte, H.; Swainson, |.; 
Torikachvili, M. Los Alamos National Lab., NM (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-951101-1: 40. 
conference on magnetism and magnetic materials, Philadelphia, 
PA (United States), 6-9 Nov 1995). Order Number DE95016950. 
Source: OSTI; NTIS; GPO Dep. 

We report on the crystallographic and magnetic structures of the 
antiferromagnet UCu; 5Snz, as determined by x-ray and neutron 
powder diffraction. It forms in the tetragonal CaBe2Ge> structure 
type, with space group P/4nmm, and we find no site disorder be- 
tween two different Sn 2c sites, in contrast with a previous report. 
UCu, 5Sn2 orders antiferromagnetically with a Neel temperature of 
about 110 K. This is unusually high amongst uranium inter- 
metallics. The uranium moments align along the c-axis in a 
collinear arrangement but alternating along the c-axis. The low- 
temperature uranium moment is 1.95. 


26565 (LA-UR-95-2728) Application of faceted yield sur- 
faces for simulating compression tests of textured materials. 
Maudlin, P.J. (Los Alamos National Lab., NM (United States)); 
Wright, S.1.; Gray, G.T. Ill; House, J.W. Los Alamos National Lab.., 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950856-2: 
4. international conference on metallurgical and materials applica- 
tions of shock-wave and high-strain-rate phenomena, El Paso, TX 
(United States), 6-10 Aug 1995). Order Number DE95016962. 
Source: OSTI; NTIS; GPO Dep. 

Constitutive modeling used for most forming calculations assume 
an isotropic yield function with isotropic hardening. This assumption 
usually takes the form of an isotropic elastic stiffness tensor, a re- 
alistic flow stress model and a von Mises yield function. Real 
materials deviate from isotropy both in elasticity and plasticity. The 
calculations described here relax the assumptions of isotropic elas- 
ticity and plasticity by utilizing direct measurements of the elastic 
stiffness tensor and anisotropic representations of yield surfaces, in 
particular surfaces tessellated from direct measurements of mate- 
rial texture. This effort validates the use of such constitutive 
modeling by simulating quasi-static, uniaxial stress compression 
and Taylor Cylinder impact, and comparing their cross-sectional 
“footprints” to experimental data. 


26566 (LBL-36769) Film synthesis on powders by cathodic 
arc plasma deposition. Anders, A. (Lawrence Berkeley Lab., CA 
(United States)); Anders, S.; Brown, 1.G.; Ivanov, I.C. Lawrence 
Berkeley Lab., CA (United States). Apr 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States);Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC03- 
76SF00098. (CONF-950412-—40: Spring meeting of the Materials 
Research Society (MRS), San Francisco, CA (United States), 17- 
21 Apr 1995). Order Number DE95016442. Source: OSTI; NTIS; 
GPO Dep. 

Cathodic are plasma deposition was used to coat Al,O3 powder 
(mesh size 60) with platinum. The power particles were moved 
during deposition using a mechanical system operating at a reso- 
nance frequency of 20 Hz. Scanning electron microscopy and 
Auger electron microscopy show that all particles are completely 





coated with a platinum film having a thickness of about 100 nm. 
The actual deposition time was only 20 s, thus the deposition rate 
was very high (5 nm/s). 


26567 (LBL-37111) Large persistent photochromic effect 
due to DX centers in AlSb doped with selenium. Becia, P. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Materials Science); Witt, A.G.; Lagowski, J.; Walukiewicz, 
W. Lawrence Berkeley Lab. CA (United States). Apr 
1995. 6p. Sponsored by USDOE, Washington, DC (United 
States);Massachusetts Inst. of Tech., Cambridge, MA (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract ACO03-76SF00098 ; W-7405-ENG-48. Contract MIT- 
B28.357. (CONF-950412-42: Spring meeting of the Materials 
Research Society (MRS), San Francisco, CA (United States), 17- 
21 Apr 1995). Order Number DE95016436. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A large photochromic effect has been observed in bulk AlSb 
crystals doped with Se. Illumination with light of energy higher than 
1 eV leads to an increase of the absorption coefficient in the spec- 
tral range 0.1 to 1.6 eV. The enhanced absorption is persistent at 
temperatures below about K. The effect is a manifestation of a DX- 
like bistability of Se donors. The illumination transfers the from the 
DX center to a metastable hydrogenic level. The increased absorp- 
tion with peaks around 0.2 eV and 0.5 is due to photoionization 
from the donor level to X, and X3 minima of the conduction band. 


26568 (NEI-F+-263) Strip casting method 1990-1993. Hele- 
lae, K. Rautaruukki Oy, Raahe (Finland). 1993. 21p. (In Finnish). 
Order Number DE95796397. Source: OSTI; NTIS. 

SULA 2 Reserch Programme. 

The aim of the strip casting project is to cast thin strip suitable, 
after light hot working, for direct cold rolling or other finishing. In 
strip casting, the energy-consuming and expensive hot rolling pro- 
cess can be almost wholly avoided, whereby both the energy 
consumption and the production costs are reduced to roughly a 
quarter of the values they have for the conventional continuous 
casting and hot rolling route. A so-called belt type strip caster has 
been constructed at MEFOS, a joint Nordic centre for pilot re- 
search in Luleaa. The casting line is equipped with in-line hot 
rolling for gauge control. The main technical data of the pilot caster 
are: casting speed 20-60 m/min, strip thickness 5-10 mm, strip 
width 450 (900) mm and charge weight 4-6 t. The goal of the first 
project, lasting three and half years, is to construct a strip caster, 
study the problems related to the method and start casting trials. 
At this stage of the project the development work is mainly fo- 
cussed on the feeding of steel, heat transfer from the cast strip to 
the cooled substrate, and the properties of the cast strip. Partici- 
pants in the project are the industrial enterprises Rautaruukki Oy, 
ABB Metallurgy AB, Avesta Sheffield AB, SSAB Tunnplaat AB, AB 
Sandvik Steel, Mannesmann Demag Huettentechnik, Mannesmann 
Demag Sack, Daido Steel and Vitkovice, as well as MEFOS and 
the Helsinki University of Technology. The project is financed by 
Swedish and Finnish authorities and the participating companies 


26569 (NUREG/CR-5591-Vol.5-No.2) Heavy-Section Steel Ir- 
radiation Program. Volume 5, No. 2, Progress report, April 
1994-September 1994. Corwin, W.R. (Oak Ridge National Lab., 
TN (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering Technology; Oak Ridge 
National Lab., TN (United States). Jul 1995. 61p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM—1 1568-Vol.5-No.2). 
Source: OSTI; NTIS; INIS; GPO. 

The Heavy-Section Steel Irradiation (HSS!) Program has been 
established with its primary goal to provide a thorough, quantitative 
assessment of the effects of neutron irradiation on the material 
behavior and the fracture toughness properties of typical pressure- 
vessel steels as they relate to light-water RPV integrity. Effects of 
specimen size; material chemistry; product form and microstruc- 
ture; irradiation fluence, flux, temperature, and spectrum; and 
postirradiation annealing are being examined on a wide range of 
fracture properties. The HSSI Program is arranged into 14 tasks: 
(1) program management, (2) fracture toughness curve shift in 
high-copper wekiments (Series 5 and 6), (3) Ki, and Kj, curve 
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shifts in low upper-shelf (LUS) welds (Series 8), (4) irradiation ef- 
fects in a commercial LUS weld (Series 10), (5) irradiation effects 
on weld heat-affected zone and plate materials (Series 11), (6) an- 
nealing effects in LUS welds (Series 9), (7) microstructural and 
microfracture analysis of irradiation effects, (8) in-service irradiated 
and aged material evaluations, (9) Japan Power Development Re- 
actor (JPDR) steel examination, (10) fracture toughness curve shift 
method, (11) special technical assistance, (12) technical assistance 
for Joint Coordinating Committee on Civilian Nuclear Reactor 
Safety (JCCCNRS) Working Groups 3 and 12, (13) correlation 
monitor materials, and (14) test reactor coordination. Progress on 
each task is reported. 


26570 (NUREG/CR-6335) Fatigue strain-life behavior of 
carbon and low-alloy steels, austenitic stainless steels, and 
Alloy 600 in LWR environments. Keisler, J. (Argonne National 
Lab., IL (United States)); Chopra, O.K.; Shack, W.J. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Engineering Technology; Argonne National Lab., IL (United States). 
Aug 1995. 67p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL—95/15/). Source: OSTI; NTIS; INIS; GPO. 

The existing fatigue strain vs. life (S-N) data, foreign and domes- 
tic, for carbon and low-alloy steels, austenitic stainless steels, and 
Alloy 600 used in the construction of nuclear power plant compo- 
nents have been compiled and categorized according to material, 
loading, and environmental conditions. Statistical models have 
been developed for estimating the effects of the various service 
conditions on the fatigue life of these materials. The results of a rig- 
orous statistical analysis have been used to estimate the probability 
of initiating a fatigue crack. Data in the literature were reviewed to 
evaluate the effects of size, geometry, and surface finish of a com- 
ponent on its fatigue life. The fatigue S-N curves for components 
have been determined by adjusting the probability distribution 
curves for smooth test specimens for the effect of mean stress and 
applying design margins to account for the uncertainties due to 
component size/geometry and surface finish. The significance of 
the effect of environment on the current Code design curve and on 
the proposed interim design curves published in NUREG/CR-5999 
is discussed. Estimations of the probability of fatigue cracking in 
sample components from BWRs and PWRs are presented. 


26571 (ORNL/SUB—90-SF521/03) Moisture-induced embrit- 
tlement of iron aluminides. Final report. Castagna, A. 
(Rensselaer Polytechnic Inst., Troy, NY (United States)); Stoloff, 
N.S. Oak Ridge National Lab., TN (United States); Rensselaer 
Polytechnic Inst., Troy, NY (United States). 1 Apr 1995. 180p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Subcontract 19X-SF521C. Order 
Number DE95014290. Source: OSTI; NTIS; GPO Dep. 

FeAl alloys >24 at. %Al are H embrittled by both H2 gas and 
water vapor. This examines effect of H embrittlement by H2 gas 
and moisture-bearing air on tensile properties and fatigue crack 
growth resistance of two ordered FeAl intermetallic alloys (28, 36 
at. % Al) and one disordered Fe-Al alloy (16 at. % Al). Susceptibil- 
ity to embrittlement varies with both Al content and ordered state. 
Tensile ductility of disordered low Al alloy is not affected by 
moisture-bearing air, and fatigue crack growth resistance is af- 
fected only slightly by moisture. However, the higher Al alloys are 
severely embrittled by moisture-bearing air. Oxidation of Al with 
concurrent release of H2 is responsible for embrittlement of Fe3Al 
alloys. It is likely that the smaller amount of Al available for the oxi- 
dation reaction in the 16at. % alloy precludes such embrittling 
reactions. In contrast, H2 is found to be embrittling to all alloys in 
both cyclic and monotonic tests. Fractography shows that H2 pref- 
erentially attacks cleavage planes in these alloys. Inherent fatigue 
crack growth resistance in an inert environment of the low Al disor- 
dered alloy is found to be much lower than that for the high Al 
alloys. Fatigue crack growth rate in an embrittling environment can 
be expressed as superposed mechanical fatigue and corrosion- 
fatigue components. Fatigue crack growth tests in inert and 
embrittling environments are used to isolate corrosion fatigue of the 
crack growth rate in Fe-28at. %Al. The corrosion-fatigue compo- 
nent displays a frequency dependence: At lower frequencies, more 
time is available for penetration of H ahead of the crack tip. H 
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transport in the Fe-Al alloys occurs primarily by dislocation-assisted 
transport, which allows for penetration depths of 10-100x the 
distance that can be achieved by bulk diffusion. An equation is de- 
veloped for the corrosion-fatigue component of crack growth rate 
which includes stress intensity range and frequency dependence. 


26572 (ORNL/TM-12963) Advanced industrial Materials 
(AIM) Program. Annual progress report, FY 1994. Sorrell, C.A. 
Oak Ridge National Lab., TN (United States). May 1995. 341p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95016129. Source: OSTI; NTIS; GPO Dep. 

The Advanced Industrial Materials Program is a part of the Office 
of Industrial Technologies (OIT), Energy Efficiency and Renewable 
Energy in the Department of Energy. The mission of the AIM Pro- 
gram is to conduct applied research, development, and 
applications engineering work, in partnership with industry, to com- 
mercialize new or improved materials and materials processing 
methods that will improve energy efficiency, productivity, and com- 
petitiveness. AIM is responsible for identifying, supporting, and 
coordinating multidisciplinary projects to solve identified industrial 
needs and transferring the technology to the industrial sector. Pro- 
gram investigators in the DOE National Laboratories are working 
closely with approximately 100 companies, including 15 partners in 
Cooperative Research and Development Agreements. Work is be- 
ing done in a wide variety of materials technologies, including 
intermetallic alloys, ceramic composites, metal composites, poly- 
mers, engineered porous materials, and surface modification. The 
Program supports other efforts in the Office of Industrial Technolo- 
gies to assist the energy consuming process industries, including 
forest products, glass, steel, aluminum, foundries, chemicals, and 
refineries. To support OITs “Industries of the Future” initiatives and 
to improve the relevance of materials research, assessments of 
materials needs and opportunities in the process industries are 
being made. These assessments are being used for program plan- 
ning and priority setting; support of work to satisfy those needs is 
being provided. Many new materials that have come into the mar- 
ketplace in recent years, or that will be available for commercial 
use within a few more years, offer substantial benefits to society. 
This document contains 28 reports on advanced materials re- 
search. Individual reports have been processed separately for entry 
onto the Department of Energy databases. 


26573 (SAND-95-0049C) Active plasma source formation 
in the MAP diode. Lamppa, K.P. (and others); Stinnett, R.W.; 
Renk, T.J. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950750- 
4: 10. Institute of Electrical and Electronics Engineers (IEEE) 
pulsed power conference, Albuquerque, NM (United States), 10-13 
Jul 1995). Order Number DE95015069. Source: OSTI; NTIS; GPO 
Dep. 

The lon Beam Surface Treatment (IBEST) program is exploring 
using ion beams to treat the surface of a wide variety of materials. 
These experiments have shown that improved corrosion resis- 
tance, surface hardening, grain size modification, polishing and 
surface cleaning can all be achieved using a pulsed 0.4-0.8 MeV 
ion beam delivering 1-10 J/cm*. The Magnetically-confined Anode 
Plasma (MAP) diode, developed at Cornell University, produces an 
active plasma which can be used to treat the surfaces of materials. 
The diode consists of a fast puff valve as the source of gas to pro- 
duce the desired ions and two capacitively driven B-fields. A slow 
magnetic field is used for electron insulation and a fast field is 
used to both ionize the puffed gas and to position the plasma in 
the proper spatial location in the anode prior to the accelerator 
pulse. The relative timing between subsystems is an important fac- 
tor in the effective production of the active plasma source for the 
MAP diode system. The MAP diode has been characterized using 
a Langmuir probe to measure plasma arrival times at the anode 
annulus for hydrogen gas. This data was then used to determine 
the optimum operating point for the MAP diode on RHEPP-1 accel- 
erator shots. Operation of the MAP diode system to produce an ion 
beam of 500 kV, 12 kA with 40% efficiency (measured at the 
diode) has been demonstrated. 


26574 


(SAND-—95-0196) High temperature solder alloys for 
underhood applications. Progress report. Drewien, C.A. (Sandia 
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National Labs., Albuquerque, NM (United States)); Yost, F.G.; 
Sackinger, S.; Kern, J.; Weiser, M.W. Sandia National Labs., Albu- 
querque, NM (United States). Feb 1995. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95013855. Source: OSTI; NTIS; 
GPO Dep. 

Under a cooperative research and development agreement with 
General Motors Corporation, lead-free solder systems including the 
flux, metallization, and solder are being developed for high temper- 
ature, underhood applications. Six tin-rich solders, five silver-rich 
metallizations, and four fluxes were screened using an experimen- 
tal matrix whereby every combination was used to make sessile 
drops via hot plate or Heller oven processing. The contact angle, 
sessile drop appearance, and in some instances the microstructure 
was evaluated to determine combinations that would yield contact 
angles of less than 30°, well-formed sessile drops, and fine, uni- 
form microstructures. Four solders, one metallization, and one flux 
were selected and will be used for further aging and mechanical 
property studies. 


26575 (SAND-95-0703C) The derivation of material proper- 
ties from measurements of radiation induced stress-time 
histories. Davies, F.W. (Ktech Corp., Albuquerque, NM (United 
States)); Reeder, D.L.; Johnson, D.E.; Lee, L.M. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950846-19: American Physical Society 
biennial conference on shock compression of conuensed matter, 
Seattle, WA (United States), 13-18 Aug 1995). Order Number 
DE95016763. Source: OSTI; NTIS; GPO Dep. 

Material response experiments using the SATURN soft x-ray 
source in conjunction with hydrocode modelling have been used to 
determine equation-of-state parameters for aluminum. In these ex- 
periments, stresswaves in irradiated targets have been measured 
using both quartz and PVDF piezoelectric stress gauges for a wide 
range of incident fluences. The induced stress profiles are sensitive 
functions of. (1) the deposition profiles in the target material, (2) 
the temporal history of the radiation source, and (3) the target 
material-properties. Analysis of the experimental data has shown 
that observed changes in the shape of the induced stresswave as 
fluence is varied can be directly correlated to phase transitions. 
The unique combination of x-ray energy and irradiation time allow 
phenomena important for determining equation-of-state parameters 
to be studied separately. By temporally separating the development 
of thermomechanically induced stress from stress induced by ma- 
terial vaporization a very sensitive measurement of vaporization 
energy is possible. 


26576 (SAND-—95-0802C) Dynamic material properties of 
refractory materials: Tantalum and tantalumAungsten alloys. 
Furnish, M.D. (Sandia National Labs., Albuquerque, NM (United 
States)); Chhabikdas, L.C.; Lassila, D.H.; Steinberg, D.J. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950846-13: American Physical 
Society biennial conference on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016756. Source: OSTI; NTIS; GPO Dep. 

We have made a careful set of impact wave-profile measure- 
ments (16 profiles) on tantalum and tantalum-tungsten alloys at 
relatively low stresses (to 15 GPa). Alloys used were Tag75Wo5 
and TagoW4o (wt. %) with oxygen contents of 30-70 ppM. Informa- 
tion available from these experiments includes Hugoniot, elastic 
limits, loading fates, spall strength, unloading paths, reshock struc- 
ture and specimen thickness effects. Hugoniot and spall properties 
are illustrated, and are consistent with expectations from earlier 
work. Modeling the tests with the Steinberg-Lund rate-dependent 
material model provides for an excellent match of the shape of the 
plastic wave, although the release wave is not well modeled. There 
is also a discrepancy between experiments and calculations re- 
garding the relative timing of the elastic and plastic waves that may 
be due to texture effects. 


26577 (SAND—95-0911C) lon beam surface treatment: A 
new technique for thermally modifying surfaces using intense, 
pulsed ion beams. Stinnett, R.W. (and others); Buchheit, R.G.; 





Neau, E.L. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950750— 
31: 10. Institute of Electrical and Electronics Engineers (IEEE) 
pulsed power conference, Albuquerque, NM (United States), 10-13 
Jul 1995). Order Number DE95016730. Source: OSTI; NTIS; GPO 
Dep. 

the emerging capability to produce high average power (10-300 
kW) pulsed ion beams at 0.2—2 MeV energies is enabling us to 
develop a new, commercial-scale thermal surface treatment tech- 
nology called lon Beam Surface Treatment (IBEST). This new 
technique uses high energy, pulsed (<500 ns) ion beams to di- 
rectly deposit energy in the top 1-20 micrometers of the surface of 
any material. The depth of treatment is controllable by varying the 
ion energy and species. Deposition of the energy in a thin surface 
layer allows melft of the layer with relatively small energies (1-10J/ 
cm2) and allows rapid cooling of the melted layer by thermal con- 
duction into the underlying substrate. Typical cooling rates of this 
process (109 K/sec) are sufficient to cause amorphous layer forma- 
tion and the production of non-equilibrium microstructures 
(nanocrystalline and metastable phases). Results from initial exper- 
iments confirm surface hardening, amorphous layer and 
nanocrystalline grain size formation, corrosion resistance in stain- 
less steel and aluminum, metal surface polishing, controlled melt of 
ceramic surfaces, and surface cleaning and oxide layer removal as 
well as surface ablation and redeposition. These results follow 
other encouraging results obtained previously in Russia using sin- 
gle pulse ion beam systems. Potential commercialization of this 
surface treatment capability is made possible by the combination of 
two new technologies, a new repetitive high energy pulsed power 
capability (0.2-2MV, 25-50 kA, 60 ns, 120 Hz) developed at SNL, 
and a new repetitive ion beam system developed at Cornell Uni- 
versity 


26578 (SAND-95-0991C) Lattice defects as Lotka-Volterra 
societies. Yost, F.G. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9510264: Fall meeting of the Minerals, Metals and Materials 
Society: physical metallurgy and materials, Cleveland, OH (United 
States), 29 Oct - 2 nov 1995). Order Number DE95015250. 
Source: OSTI; NTIS; GPO Dep. 

Since the early part of this century the Lotka-Volterra or 
predator-prey equations have been known to simulate the stability, 
instability, and persistent oscillations observed in many biological 
and ecological societies. These equations have been modified in 
many ways and have been used to model phenomena as varied 
as childhood epidemics, enzyme reactions, and conventional war- 
fare. In the work to be described, similarities are drawn between 
various lattice defects and Lotka-Volterra (LV) societies. Indeed, 
grain boundaries are known to “consume” dislocations, inclusions 
“infect” grain boundaries, and dislocations “annihilate” dislocations. 
Several specific cases of lattice defect interaction kinetics models 
are drawn from the materials science literature to make these com- 
parisons. Each model will be interpreted as if it were a description 
of a biological system. Various approaches to the modification of 
this class of interaction kinetics will be presented and discussed. 
The earliest example is the Damask-Dienes treatment of vacancy- 
divacancy annealing kinetics. This historical model will be modified 
to include the effects of an intermediate species and the results will 
be compared with the original model. The second example to be 
examined is the Clark-Alden model for deformation-enhanced grain 
growth. Dislocation kinetics will be added to this model and results 
will be discussed considering the original model. The third example 
to be presented is the Ananthakrishna-Sahoo model of the 
Portevin-Le Chatelier effect that was offered in 1985 as an exten- 
sion of the classical Cottrell atmosphere explanation. Their 
treatment will be modified by inclusion of random interference from 


a pesky but peripheral species and by allowing a rate constant to 
be a function of time. 


26579 


(SAND-95-1096C) Towards a reliable laser spray 
powder deposition system through process characterization. 
Keicher, D.M. (Sandia National Labs., Albuquerque, NM (United 
States)); Jellison, J.L.; Schanwald, L.P.; Romero, J.A.; Abbott, D.H. 
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Sandia National Labs., Albuquerque, NM (United States). [1995]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951033—19: 27. international 
technical conference of the Society for the Advancement of Mate- 
rial and Process Engineering (SAMPE): diversity into the next 
century, Albuquerque, NM (United States), 9-12 Oct 1995). Order 
Number DE95015248. Source: OSTI; NTIS; GPO Dep. 

A series of experiments have been performed to characterize the 
laser spray powder deposition tea-one (HAZ) in the process. Goal 
of these experiments was to minimize the heat affected base sub- 
strate while obtaining a maximum build-up rate of the deposited 
material. Response surface models have been developed to 
achieve this goal. These models indicate that laser irradiance and 
component travel speed are both important factors to be consid- 
ered in optimization of this process. These models suggest that a 
minimum HAZ can be obtained with a maximum material build-up 
height by maintaining with a slow travel speed. Although these 
models are useful in identifying significant factor and process 
trends, further refinement is required for practical use in industrial 
applications. Weighting of the response variables used in generat- 
ing the models is being considered to improve the model 
robustness. High speed imaging of the deposition process sug- 
gests that the powder particle size and/or size distribution affects 
the stability of this process. 


26580 (SAND—95-1318/1) Materials and process engineer- 
ing projects for the Sandia National Laboratories/Newly 
independent States Industrial Partnering Program. Volume 1. 
Zanner, F.J.; Moffatt, W.C. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1995. 529p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95015730. Source: OSTI; NTIS; GPO Dep. 

In July, 1994, a team of materials specialists from Sandia and U 
S Industry traveled to Russia and the Ukraine to select and fund 
projects in materials and process technology in support of the 
Newly independent States/industrial Partnering Program (NIS/IPP). 
All of the projects are collaborations with scientists and Engineers 
at NIS Institutes. Each project is scheduled to last one year, and 
the deliverables are formatted to supply US Industry with informa- 
tion which will enable rational decisions to be made regarding the 
commercial value of these technologies. This work is an unedited 
interim compilation of the deliverables received to date. 


26581 (SAND-95-1369C) The effect of microstructure on 
the thermal fatigue resistance of investment cast and wrought 
AIS! H13 hot work die steel. Hochanadel, P.W. (Colorado School 
of Mines, Golden, CO (United States)); Edwards, G.R.; Maguire, 
M.C.; Baldwin, M.D. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 40p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9510184—1: 18. international die casting congress, Indianapolis, IN 
(United States), 2-10 Oct 1995). Order Number DE95014762. 
Source: OSTI; NTIS; GPO Dep. 

Variable thickness plate investment castings of AIS] H13 hot 
work die steel were pour and characterized in the as-cast and heat 
treated conditions. The characterization included light microscopy 
and mechanical testing. Wrought samples of standard and premium 
grade H13 steel were heat treated and characterized similarly for 
comparison. Microstructural differences were observed in as-cast 
samples poured to different section thicknesses. Dendrite cell size 
and carbide morphology constituted the most prominent microstruc- 
tural differences observed. After a full heat treatment, however, 
Microstructural differences between the wrought material and cast 
materials were slight regardless of section thickness. The mechani- 
cal properties of the cast and heat treated material proved similar 
to the properties of the standard heat treated wrought material. A 
thermal fatigue testing unit was designed and built to correlate the 
heat checking susceptibility of AIS] H13 steel to its processing and 
consequent microstructural condition. Surface hardness decreased 
significantly with thermal cycling, and heat checking was noticed in 
as few as 50 cycles. Thermal softening and thermal fatigue suscep- 
tibility were quantified and discussed relative to the microstructural 
conditions created by processing and heat treatment. It was found 
that the premium grade wrought H13 steel provided the best overall 
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resistance to heat checking; however, the heat-treat cast and as- 
cast H13 tool steel (made from standard grade wrought H13 tool 
steel) provided comparable resistance to heat checking in terms Of 
area fraction of heat checking and maximum crack length. 


26582 (SAND-95-1372C) Wave soldering with Pb-free sol 
ders. Artaki, |. (AT and T Bell Labs., Princeton, NJ (United States)); 
Finley, D.W.; Jackson, A.M.; Ray, U.; Vianco, P.T. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO4- 
94AL85000. (CONF-9508140-4: Surface mount international 
conference, San Jose, CA (United States), 27-31 Aug 1995). Order 
Number DE95014888. Source: OSTI; NTIS; GPO Dep. 

The manufacturing feasibility and attachment reliability of a se- 
ries of newly developed lead-free solders were investigated for 
wave soklering applications. Some of the key assembly aspects 
addressed included: wettability as a function of board surface fin- 
ish, flux activation and surface tension of the molten solder, solder 
joint fillet quality and optimization of soldering thermal profiles. 
Generally, all new solder formulations exhibited adequate wave 
soldering performance and can be considered as possible alterna- 
tives to eutectic SnPb for wave soldering applications. Further 
process optimization and flux development is necessary to achieve 
the defect levels associated with the conventional SnPb process. 


26583 (SAND—95-1440C) Wire melting and droplet atomiza- 
tion in a high velocity oxy-fuel jet. Neiser, R.A. (and others); 
Brockmann, J.E.; O’Hern, T.J. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9509182-4: 1995 National thermal spray conference, 
Houston, TX (United States), 11-15 Sep 1995). Order Number 
DE95014892. Source: OSTI; NTIS; GPO Dep. 

Coatings produced by feeding a steel wire into a high-velocity 
oxy-fuel (HVOF) torch are being intensively studied by the automo- 
tive industry as a cost-effective alternative to the more expensive 
cast iron sleeves currently used in aluminum engine blocks. The 
microstructure and properties of the sprayed coatings and the over- 
all economics of the process depend critically on the melting and 
atomization occurring at the wire tip. This paper presents results 
characterizing several aspects of wire melting and droplet breakup 
in an HVOF device. Fluctuations in the incandescent emission of 
the plume one centimeter downstream from the wire tip were 
recorded using a fast photodiode. A Fourier transform of the light 
traces provided a measure of the stripping rate of molten material 
from the wire tip. Simultaneous in-flight measurement of atomized 
particle size and velocity distributions were made using a Phase 
Doppler Particle Analyzer (PDPA). The recorded size distributions 
approximate a log-normal distribution. Small particles traveled 
faster than large particles, but the difference was considerably 
smaller than simple aerodynamic drag arguments would suggest. A 
set of experiments was carried out to determine the effect that vari- 
ations in torch gas flow rates have on wire melt rate, average 
particle size, and average particle velocity. The observed variation 
of particle size with spray condition is qualitatively consistent with a 
Weber breakup of the droplets coming off the wire. The measure- 
ments also showed that it was possible to significantly alter 
atomized particle size and velocity without appreciably changing 
the wire mett rate. 


26584 (STUDSVIK-M-94-27) PDS 1-5. Divertor heat sink 
materials pre- and post-neutron irradiation. Tensile and fatigue 
tests of brazed joints of molybdenum alloys and 316L stainless 
steel. Lind, Anders. Studsvik Material AB, Nykoeping (Sweden). 
1994. 56p. Order Number DE96600349. Source: OSTI; NTIS; INIS. 

Tensile specimens from brazed joints of molybdenum alloys (TZM 
or Mo-5%Re) and Type 316L austenitic stainless steel tubes have 
been tested at ambient temperature and 127 degrees C before and 
after neutron irradiation at about 40 degrees C to approximately 0.2 
dpa. The unirradiated specimens showed generally ductile behav- 
jour, but the irradiated specimens were notch sensitive and failed 
in a brittle manner with zero elongation; in all cases the fracture 
occurred in the molybdenum alloy. The brittle behaviour is consis- 
tent with previously published data and results from the increase in 
strength (radiation hardening) and the associated increase in the 


262 ERA Vol. 20, No. 11 


ductile-brittle transition temperature (radiation embrittlement) in- 
duced in the body-centered-cubic (BCC) molybdenum alloys by 
irradiation to relatively low displacement doses. The same type of 
irradiated specimens were also used in fatigue tests. However, the 
results from the fatigue tests are too limited and complementary 
studies are needed. During exposure to water locally up to 25% of 
the wall thickness of the Mo-alloys has corroded away. These ob- 
servations cast serious doubts on the viability of the molybdenum 
alloys for divertor applications in fusion systems. 8 refs, 29 figs. 


26585 (TKK-V-B84) Improvement of productivity and qual- 
ity in continuous casting of steel. Louhenkilpi, S.; Kuchar, L.; 
Holappa, L.; Hautamaeki, T.; Terho, K.; Tukiainen, M.; Kivelae, E.; 
Konttinen, J. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Metallurgy. 1993. 58p. Order Number DE95796404. Source: 
OSTI; NTIS. 

The objective of the programme ‘Improvement of productivity and 
quality in continuous casting’ was to continue the development 
started in the technology programme on continuous casting in 
1984-89 and to apply the metallurgical knowledge and mathemati- 
cal models created in that programme. Another concrete task was 
to carry out on-line measurements in the steelplants by using the 
mobile measurements laboratory of MEFOS ( Metallurgical Re- 
search Plant, Luleaa, Sweden) and to analyze the numerous 
signals and data as well as utilize these results to improve the pro- 
cess and machines. To establish relationships between the signals 
and the quality of the cast products was considered very important 
when using process monitoring for on-line prediction of the steel 
quality. The final practical goals of the programme were: - to in- 
crease productivity in the steel plants - to improve the quality - to 
increase hot (warm) charging rate - to increase and assure se- 
quential casting - to raise the level of knowledge on processes and 
equipments - to adapt new measuring techniques in continuous 
casting - to apply mathematical modelling in continuous casting - to 
further develop quality prediction. 


26586 (TKK-V—BS9, pp. 157-167) Computer simulation of 
the Outokumpu flash smelting process. Jokilaakso, A. (Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Materials Process- 
ing and Powder Metallurgy); Teppo, O.; Ahokainen, T.; Yang, Y. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1994. (CONF-9408244—: Col- 
loquium on process simulation, Espoo (Finland), 3-4 Aug 1994). In 
Colloquium on process simulation. Computational fiuid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 

In the Outokumpu flash smelting process, finely ground and 
dried concentrate is oxidised as a gas-solid suspension in an up- 
right cylindrical reactor. The process has a low environmental 
loading and a minimum need for fossil fuels. Fluid flow and heat 
transfer taking place in an industrial flash smelting process has 
been simulated with CFD-software PHOENICS and CFD2000. The 
model development was started with physical and computational 
laboratory scale models. Next, simulation of cold gas flow in differ- 
ent sub-models of the process were carried out. Basic heat 
transfer and two-phase flow were added to the models and tested 
individually before chemical reactions were incorporated. The stan- 
dard k-e turbulence model and the six-flux radiation model were 
applied to the relevant flow and heat transfer computations. Both 
the Lagrangian and Eulerian treatment were used in two-phase 
flow calculations to describe the particle phase. (author) 


26587 (TKK-V—B99, pp. 169-179) Transport phenomena in 
the flash smelting furnace. Ahokainen, T. (Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy); Teppo, O.; Yang, Y.; Jokilaakso, A. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Materials Process- 
ing and Powder Metallurgy. 1994. (CONF-9408244—: Colioquium 
on process simulation, Espoo (Finland), 3-4 Aug 1994). In Collo- 
quium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 

Fluid flow and some basic heat transfer phenomena taking place 
in an industrial scale Outokumpu type flash smelting furnace were 
simulated with Phoenics. For now, only the standard features of 
the software(k-e model of turbulence, six flux radiation model) has 





been used. Both Lagrangian and Eulerian treatment were used in 
two phase flow calculation to describe the particle phase. All the 
two-phase simulations presented in this article are isothermal, 
where the particles exchange only momentum with the gas phase. 
As a first attempt, combustion of gaseous sulphur with oxygen was 
used to represent the heat release from the copper concentrate ox- 
idation reactions. (author) 


26588 (TKK-V-B104, pp. 219-230) On the experimental and 
computational modelling at Outokumpu Research Oy. Lilja, L. 
(Outokumpu Research Oy, Pori (Finland). Flow Technology); Ra- 
jainmaeki, K. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Materials Processing and Powder Metallurgy. 1995. (CONF- 
9506228—: 2. colloquium on process simulation, Espoo (Finland), 
6-8 Jun 1995). In The 2nd colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, com- 
bustion and thermodynamics. 302p. Order Number DE95796407. 
Source: OSTI; NTIS. 

Outokumpu Research Oy is in a transition period on flow 
modelling. For 40 years there has been a strong utilisation of exper- 
imental modelling on fluid flow problems. However, nowadays there 
has been a growing demand of new type of information concerning 
fluid dynamics. Both hydrometallurgists and pyrometallurgists need 
to Know turbulence properties of fluid and also one needs more de- 
tailed information of concentration field of different phases involved. 
Preferably as function of space and time. The most productive way 
of modelling is to combine the advantages of experimental and 
computational methods. Outokumpu Research and Helsinki Univer- 
sity of Technology have been working together in modelling flash 
smelting furnace and waste heat boiler. Workgroup at HUT have 
had the chance to compare the flow patterns of cold model and 
CFD-calculations. When Outokumpu has designed a new type of 
waste heat boiler, the experimental techniques has been used to 
make the basic design and to cut out the poorest variationS Espe- 
cially, 2D-water model has proved it’s usability. At the end part of 
boiler design the CFD-calculations are the only acceptable method 
in order to estimate boilers heat transfer capacity. In the near future 
both experimental and computational sides will be strengthened at 
Outokumpu Research Oy. Co-operation with other organisations 
will be called for in experimental side and computational side. 


26589 (TKK-V-B104, pp. 233-255) Computational fluid dy- 
namics in process metallurgy. Jokilaakso, A. (Helsinki Univ. of 
Technology, Otaniemi (Finland)). Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Materials Processing and Powder 
Metallurgy. 1995. (CONF-9506228-: 2. colloquium on process sim- 
ulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd colloquium on 
process simulation. Computational fluid dynamics coupled with 
chemical kinetics, combustion and thermodynamics. 302p. Order 
Number DE95796407. Source: OSTI; NTIS. 

A review is presented of current possibilities in the computational 
fluid dynamics in process metallurgy. Over the period of two 
decades, the mathematical modelling has gradually reached a po- 
sition as an accepted tool for process development and problem 
solving. In this presentation, a selection of illustrative examples are 
given from various metallurgical operations: flash smelting, electro- 
magnetic stirring, gas-stirring in ladles, and solidification. The 
presentation is concluded with discussion of modelling challenges 
of the near future; these include more detailed, three-dimensional 
and time-dependent models of reacting multi-phase systems ap- 
pearing in many processes and free surface topics in gas metal 
interactions. (author) 


26590 (TKK-V—B104, pp. 259-272) First-principles-modelling 


for process simulation and control in process metal- 
lurgy. Mavrommatis, K.T. (Rheinisch-Westfaelische Technische 
Hochschule, Aachen (Germany). Inst. fuer Eisenhuettenkunde). 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1995. (CONF-9506228—: 2. 
colloquium on process simulation, Espoo (Finland), 6-8 Jun 1995). 
In The 2nd colloquium on process simulation. Computational fluid 
dynamics coupled with chemical kinetics, combustion and thermo- 
dynamics. 302p. Order Number DE95796407. Source: OSTI; 
NTIS. 

In contrast to and complementation of detailed modelling and 
simulation strategies in process metallurgy, making necessarily use 


36 MATERIALS 
3601 Metals and Alloys 


of refined CFD codes and high computing power, an alternative 
Strategy is shown in this work consisting of modelling from first 
principles of the processes involved in order to construct suitable 
simulation models, which are essential but simple from numerical 
point of view, thus enabling speedy reaction if involved in model- 
and simulation-based process control. (author) 


26591 (TKK-V-B104, pp. 275-286) Process simulation of 
cyclone smelting. Lackner, A. (Leoben Univ., Leoben (Austria). 
Dept. of Nonferrous Metallurgy); Paschen, P.; Tatschl, R.; Pachler, 
K. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materi- 
als Processing and Powder Metallurgy. 1995. (CONF-9506228-: 2. 
colloquium on process simulation, Espoo (Finland), 6-8 Jun 1995). 
In The 2nd colloquium on process simulation. Computational fluid 
dynamics coupled with chemical kinetics, combustion and thermo- 
dynamics. 302p. Order Number DE95796407. Source: OSTI; 
NTIS. 

Using the computational fluid dynamics software package FIRE, 
the smelting process inside a cyclone reactor is modelled. The fluid 
flow is calculated three dimensionally, using different turbulence 
models. The effects of design parameters (length and diameter of 
the cyclone, concentrate feeding tangentially of from the top, etc.) 
and operating conditions are investigated. Single particle traces il- 
lustrate how to increase particle retention time before the particles 
reach the liquid film flowing down the cyclone wall. Moreover, a 
two phase flow approach is developed, based on the ‘Discrete 
Droplet Model’. The position, velocity and diameter of each particle 
is described. The results show the advantages of top concentrate 
feeding, large height/width ratio of the tuyeres and increasing num- 
ber of tangentially gas inlets. (author) 


26592 (TKK-V—B104, pp. 289-303) CONSIM-2 program for 
oxygen converter simulation. Suomi, M.L. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Metallurgy); Jalkanen, H.; 
Waligren, M.; Andersin, E. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 
1995. (CONF-9506228—: 2. colloquium on process simulation, Es- 
poo (Finland), 6-8 Jun 1995). In The 2nd colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 302p. Order Number 
DE95796407. Source: OSTI; NTIS. 

Oxygen converter process is presented as a subject of compre- 
hensive thermochemical and mass transfer simulation. The 
principles and structure of CONSIM-2 oxygen converter simulation 
program is presented. Two extremes, a purely thermodynamic and 
a predominantly mass transfer controlled simulation of LD- 
converter process, are presented. Problems involved in simulation 
of oxygen converting are discussed. (author) 


26593 (TKK-V-B104, pp. 307-317) Simulation of oxygen 
converter process. Suomi, M.L. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Metallurgy); Jalkanen, H.; Waligren, M. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1995. (CONF-9506228-: 2. 
colloquium on process simulation, Espoo (Finland), 6-8 Jun 1995). 
In The 2nd colloquium on process simulation. Computational fluid 
dynamics coupled with chemical kinetics, combustion and thermo- 
dynamics. 302p. Order Number DE95796407. Source: OSTI; 
NTIS. 

Oxygen converter process from Koverhar steel works has been 
simulated by the thermodynamic-kinetic CONSIM-2 program, in or- 
der to find out, in what respect the model is able to reproduce the 
most typical features of a real converter process. The 
thermodynamic- kinetic simulations made in this presentation show 
that the essential features can be qualitatively obtained with the 
model. The role of kinetic phenomena to the process evolution is 
also examined by simulating the model in the purely thermody- 
namic control and comparing the results against the real process 
from Koverhar and a thermodynamic-kinetic simulation. The role of 
diffusion processes depends on the effectivity of bath mixing and it 
is obviously seen that the typical oxidation-reduction-oxidation be- 
haviour of iron, manganese and phosphorus is controlled by mass 
transfer phenomena. The final result of simulation is also signifi- 
cantly affected by the choice of thermodynamic data and especially 
the slag model, 
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26594 (UCRL-ID—114972-3, pp. 59, Paper 2) An automated 
system for studying the power distribution of electron beams. 
Filarowski, C.A. Lawrence Livermore National Lab., CA (United 
States). Dec 1994. in SERS internship: Fall 1994 abstracts and re- 
search papers. 352p. Order Number DE95009444. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Precise welds with an electron beam welder are difficult to. repro- 
duce because the factors effecting the electron beam current 
density distribution are not easily controlled. One method for mea- 
suring the power density distribution in EB welds uses computer 
tomography to reconstruct an image of the current density distribu- 
tion. This technique uses many separate pieces of hardware and 
software packages te obtain the data and then reconstruct it con- 
sequently, transferring this technology between different machines 
and operators is difficult. Consolidating all of the hardware and 
software into one machine to execute the same tasks will allow for 
real-time measurement of the EB power density distribution and 
will provide a facilitated means for transferring various welding 
procedure between different machines and operators, thereby en- 
hancing reproducibility of electron beam welds. 


26595 (UCRL-ID-120398) Preliminary investigation of grain 
refinement in a U-0.2 wt % V alloy casting by true isothermal 
transformation at 516°C. Wood, D.H.; Flores, R.; Kershaw, R.P. 
Lawrence Livermore National Lab., CA (United States). Jul 1995. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95016860. Source: 
OSTI; NTIS; GPO Dep. 

Laboratory-scale isothermal transformation from beta phase to 
alpha phase at 516 C was accomplished using one U-0.2 wt % V 
alloy composition and with specimens up to 7.6 mm in thickness. 
Gravity was used to transfer individual specimens from a furnace 
at 720 C to one at 516 C. The lower-temperature, furnace con- 
tained two copper blocks between which the specimens were 
quenched by contact. The furnace also contained a partial atmos- 
phere of helium. Results duplicate those of Reisse et al. at this 
temperature. Their work was done on smaller samples. Grain sizes 


obtained were consistently ASTM 7 to 8 (20 to 30 yum), indicating 
that the cooling rates at the center of even the thicker samples 
were adequate to miss the nose of the (upper) TTT curve. The mi- 
crostructure obtained, including the grain size, appears to be 
equivalent to that obtained by carefully controlled wrought process- 
ing, but we believe these castings lack the strong crystallographic 
textures that exist in wrought products. 


26596 (UCRL-ID-121314) Low temperature reactive bond- 
ing. Makowiecki, D.M.; Bionta, R.M. Lawrence Livermore National 
Lab., CA (United States). 23 Jun 1995. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (PATENTS-US—A8145568). Order Number DE95017073. 
Source: OSTI; NTIS; GPO Dep. 

Disclosed is a joining technique that requires no external heat 
source and generates very little heat. It involves the reaction of thin 
multilayered films deposited on faying (closely fit or joining) 
surfaces to create a stable compound that functions as an interme- 
diate or braze material in order to create a high strength bond. 
While high temperatures are reached in the reaction of the multi- 
layer film, very little heat is generated because the films are very 
thin. It is essentially a room temperature joining process. It can be 
used for joining silicon wafers and integrated circuits. 


26597 (UCRL-JC—117091) New applications of copper va- 
por lasers in micromachining. Chang, J.J.; Martinez, M.W.; 
Warner, B.E.; Dragon, E.P.; Huete, G.; Solarski, M.E. Lawrence 
Livermore National Lab., CA (United States). 9 Nov 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. (CONF-9411239-1: Photonics technology 
transfer conference, Washington, DC (United States), 9 Nov 1994). 
Order Number DE95014696. Source: OSTI; NTIS; GPO Dep. 

We have developed a copper vapor laser based micromachinig 
system using advanced beam quality control and precision wave- 
front tilting technologies. Precision microdrilling has been 
demonstrated through percussion drilling and trepanning using this 
system. With a 30-W copper vapor from running at multi-kHz pulse 
repetition frequency, straight parallel holes with size varying from 
500 microns to less than 25 microns and with aspect ratio up to 
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1:40 have been consistently drilled with good surface finish on a 
variety of metals. Micromilling and microdrilling on ceramics using 
a 250-W copper vapor laser have also been demonstrated with 
good result. Materialographic sections of machined parts show little 
(submicron scale) recast layer and heat affected zone. 


26598 (UCRL-JC—118172) Modeling of material and energy 
flow in an EBCHR casting system. Westerberg, K.W. (Aspen 
Technology, Inc., Cambridge, MA (United States)); McClelland, 
M.A. Lawrence Livermore National Lab., CA (United States). Nov 
1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9411237-1: 1994 
electron beam melting and refining state of the art conference, 
Reno, NV (United States), 1 Nov 1994). Order Number 
DE95014163. Source: OSTI; NTIS; GPO Dep. 

A numerical and experimental analysis is made of fluid flow and 
heat transfer in a continuous casting system with an electron-beam 
energy source. For a cylindrical ingot confined in a water-cooled 
crucible, a two-dimensional, steady-state model is developed which 
includes the effects of free convection in the pool and conduction 
in the two-phase and solid regions. A modified Galerkin finite ele- 
ment method is used to solve for the flow and temperature fields 
simultaneously with the upper and lower boundaries of the pool. 
The calculation grid deforms along vertical spines as these phase 
boundaries move. Heat flows are measured in a steady-state ex- 
periment involving a short ingot and no pouring. Heat transfer 
coefficients representing contact resistance are determined, and 
measured heat flows are compared with model values. Flow and 
temperature fields along with solidification-zone boundaries are cal- 
culated for the experimental case and a case in which the ingot 
cooling is improved. 


26599 (UCRL-JC—118758) Prediction of liquid metal alloy 
radiant properties from measurements of the Hall coefficient 
and the direct current resistivity. Havstad, M.A. (Lawrence Liver- 
more National Lab., CA (United States)); Qiu, T. Lawrence 
Livermore National Lab., CA (United States). Apr 1995. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-950828-18: National heat transfer con- 
ference, Portland, OR (United States), 5-9 Aug 1995). Order 
Number DE95015902. Source: OSTI; NTIS; INIS; GPO Dep. 

The thermal radiative properties of high temperature solid and 
liquid metal alloys are particularly useful to research and develop- 
ment efforts in laser cladding and machining, electron beam 
welding and laser isotope separation. However the cost, complex- 
ity, and difficulty of measuring these properties have forced the use 
of crude estimates from the Hagen-Rubens relation, the Drude re- 
lations, or extrapolation from low temperature or otherwise flawed 
data (e.g., oxidized). The authors have found in this work that pub- 
lished values for the Hall coefficient and the electrical resistivity of 
liquid metal alloys can provide useful estimates of the reflectance 
and emittance of some groups of binary liquid metal and high tem- 
perature solid alloys. The estimation method computes the Drude 
free electron parameters, and thence the optical constants and the 
radiant properties from the dependence of the Hall coefficient and 
direct current resistivity on alloy composition (the Hall coefficient 
gives the free electron density and the resistivity gives the average 
time between collisions). They find that predictions of the radiant 
properties of molten ceriuim-copper alloy, which use the measured 
variations in the Hall coefficient and resistivity (both highly nonlin- 
ear) as a function of alloy fraction (rather than linear combinations 
of the values of the pure elements) yield a good comparison to 
published measurements of the variation of the normal spectral 
emittance (a different but also nonlinear function) of cerium-copper 
alloy at the single wavelength available for comparison, 0.645 um. 
The success of the approach in the visible range is particularly no- 
table because one expects a Drude based approach to improve 
with increasing wavelength from the visible into the infrared. Details 
of the estimation method, the comparison between the calculation 
and the measured emittance, and a discussion of what groups of 
elements may also provide agreement is given. 


26600 (UCRL-JC—118759) Evaporation rate and composi 
tion monitoring of electron beam PVD processes. Ankiam, 
T.M.; Berzins, L.V.; Braun, D.G.; Haynam, C.; Meier, T.; McClel- 
land, M.A. Lawrence Livermore Naticnal Lab., CA (United States). 





Mar 1995. 18p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950454-8: 22. interna- 
tional AVS conference on metallurgical coatings and thin films, San 
Diego, CA (United States), 24-28 Apr 1995). Order Number 
DE95015423. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) is developing 
sensor and control technology to improve the quality and range of 
applicability of electron beam PVD. The approach being developed 
uses tunable lasers to measure, the density and composition of the 
vapor plume. This paper reviews the principles of operation of 
laser based sensors and discusses data from experiments in which 
titanium and niobium are co-vaporized. Laser data agreed well with 
deposited film compositions and spatial variations in deposited film 
cross sections. Laser based vapor monitoring appears to have 
broad applicability and has the potential to extend the use of high 
rate electron beam PVD. 


26601 (UCRL-JC—118965) Solid state reaction of Al and Zr 
in Al/Zr multilayers: A calorimetry study. Blobaum, K.J.; Weihs, 
T.P.; Barbee, T.W. Jr.; Wall, M.A. Lawrence Livermore National 
Lab., CA (United States). 14 Apr 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950412-34: Spring meeting of the Materials Research So- 
ciety (MRS), San Francisco, CA (United States), 17-21 Apr 1995). 
Order Number DE95015882. Source: OSTI; NTIS; GPO Dep. 

The exothermic, solid state reaction of Al and Zr has been stud- 
ied in thick Al/Zr multilayers using Differential Scanning Calorimetry 
and X-ray diffraction. The multilayer samples were magnetron sput- 
ter deposited into highly textured alternate layers of Al and Zr with 
nominal composition AlsZr. The samples used in this study were 
47um thick with a 427A period. When samples were isochronally 
scanned from 25 to 725C, a large exotherm at ~350C was followed 
by one or two smaller exotherms at ~650C. The first exotherm is 
dominated by a diffusion based reaction of Al and Zr that produces 
two phases in isochronal scans: amorphous Al-Zr and cubic Al3Zr, 
and two additional phases in isothermal anneals: AlpZr and tetrag- 
onal AlgZr. The exothermic heat from this multi-phase reaction is 
measured using isochronal scans and isothermal anneals, and the 
heat flow is analyzed using a 1-D diffusion based model. An aver- 
age activation energy and a diffusion constant are determined. In 
the isothermal scans, the total exothermic heat increases linearly 
with ,/time, and layer thicknesses vary linearly with heat. 


26602 (UCRL-JC—119255) X-ray absorption studies of ura- 
nium sorption on mineral substrates. Hudson, E.A. (and others); 
Terminello, L.J.; Viani, B.E. Lawrence Livermore National Lab., CA 
(United States). Nov 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
941144—169: 1994 fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). Order 
Number DE95016071. Source: OSTI; NTIS; GPO Dep. 

Uranium Ls-edge x-ray absorption spectra have been measured 
for uranium-mineral sorption systems. An expansible layer silicate, 
vermiculite, was treated to obtain a collapsed and non-expanding 
phase, thereby limiting access to the interior cation exchange sites. 
Samples were prepared by exposing the finely powdered mineral, 
in the natural and modified form, to aqueous solutions of uranyl 
chloride. EXAFS spectra of the encapsulated samples were mea- 
sured at the Stanford Synchrotron Radiation Laboratory. Results 
indicate that the uranyl ion possesses a more symmetric local 
structure within the interlayer regions of vermiculite than on the ex- 
ternal surfaces. 


26603 (UCRL-JC—119514) Molecular dynamics simulation 
of mechanical deformation of ultra-thin metal and ceramic 
films. Belak, J.; Glosli, J.N.; Boercker, D.B.; Stowers, |.F. 
Lawrence Livermore National Lab., CA (United States). Apr 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950412-47: Spring meeting of 
the Materials Research Society (MRS), San Francisco, CA (United 
States), 17-21 Apr 1995). Order Number DE95016590. Source: 
OSTI; NTIS; GPO Dep. 

We present an overview of the molecular dynamics computer 
simulation method as employed in the study of the mechanical 
properties of surfaces at the manometer scale. The embedded 
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atom method is used to model a clean metal surface and the 
bond-order model is used to model ceramic surfaces. The com- 
puter experiment consists of the indentation and scraping of a hard 
diamond-like tool into and across the surface. Results are pre- 
sented for the (111) surface of copper and silver and for the (100) 
surface of silicon. We explicitly demonstrate in our point indentation 
simulations that nanoscale plasticity in metals takes place by 
nondislocation mechanisms, a _ result suggested by recent 
nanoindentation experiments. We also observe the surface to ac- 
commodate nearly the entire volume of the tip and the annealing 
out of plastic work as the tip is removed. In our orthogonal cutting 
simulation, we observe an interesting phenomenon: the system dy- 
namically reorients the gain in front of the tool tip to minimize the 
work performed on the shear plane (i.e. the shear plane becomes 
an easy slip plane). Silicon transforms into an amorphous state 
which then flows plastically. 


26604 (UCRL-JC—-120161) Crystal structure dependence of 
antiferromagnetic coupling in Fe/Si multilayers. Michel, R.P.; 
Chaiken, A.; Wall, M.A. Lawrence Livermore National Lab., CA 
(United States). Apr 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950412-36: Spring meeting of the Materials Research Society 
(MRS), San Francisco, CA (United States), 17-21 Apr 1995). Order 
Number DE95015888. Source: OSTI; NTIS; GPO Dep. 

Recent reports of temperature dependent antiferromagnetic cou- 
pling in Fe/Si multilayers have motivated the generalization of 
modeis describing magnetic coupling in metal/metal multilayers to 
metal/insulator and metal/semiconductor layered systems. Interest- 
ing dependence of the magnetic properties on layer thickness and 
temperature are predicted. We report measurements that show the 
antiterromagnetic (AF) coupling observed in Fe/Si muttlayers is 
strongly dependent on the crystalline coherence of the silicide in- 
terlayer. Electron diffraction images show the silicide interlayer has 
a CsCl structure. It is not clear at this time whether the interlayer is 
a poor metallic conductor or a semiconductor so the relevance of 
generalized coupling theories is unclear. 


26605 (UCRL-JC—120828) Multiple mechanisms in the ther- 
mally activated plastic flow of tantalum. Gourdin, W.H.; Lassila, 
D.H. Lawrence Livermore National Lab., CA (United States). 27 Jun 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950846-35: American 
Physical Society biennial conference on shock compression of con- 
densed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95017290. Source: OSTI; NTIS; GPO Dep. 

We argue that many of the features of the plastic flow behavior 
of tantalum can be described by a model that incorporates a two- 
component Peierls-type mechanism and an fec-like obstacle 
mechanism in series. We compare the results of calculations 
based on such a model with flow data for unalloyed tantalum over 
a wide range of strain rates and a modest range of temperatures. 


26606 (UCRL-JC—121814) Modeling release behavior in 
shocked tantalum. Steinberg, D.J. Lawrence Livermore National 
Lab., CA (United States). Aug 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950846-36: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95017260. Source: 
OSTI; NTIS; GPO Dep. 

Using Johnson's anelastic release model for metals (3,4), 
hydrocode simulation of four Ta plate-impact experiments were per- 
formed. These calculations agree well with the data as long as the 
complete non-linear version of the model is used and the yield 
surface is itself made asymmetric, i.e., different on loading and un- 
loading. From the parameters in the model it is possible to 
determine the drag coefficient, mobile dislocation density, and char- 
acteristic length of a dislocation, and to obtain reasonable values. 
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Refer also to citation(s) 25043, 25272, 25413, 26256, 26260, 
26266, 26268, 26400, 26446, 26447, 26511, 26559, 26566, 26572, 
26573, 26578, 26584, 26685, 26712, 26715, 26717, 26736, 26746, 
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26830, 26972, 26998, 27033, 27248, 27249, 27293, 27301, 27763, 
28201, 28218, 28220, 28358, 28417 


26607 (ADEME-89-92-0001) Materials showing a solid-solid 
transition between 18 and 25 degree Celsius. Applications to 
buildings. Achard, P.; llbizian, P. Agence de l'Environnement et de 
la Maitrise de I'Energie, 75 - Paris (France). 1991. 22p. (In French). 
Order Number DE95796840. Source: OSTI; NTIS (US Sales Only). 

This report aims at studying the mixture NPG/plaster in order to 
analyse its possibilities to realize composite plates for buildings. 
The great interest of those materials resides in the elaboration of 
partitions offering a certain capacity of thermal energy storage. The 
first step consists in determining the optimal composition by en- 
thalpic measurement: 47 % of NPG. Then different plates have 
been tested on an experimental assembling which is also 
described. The different mixtures have been analysed at a macro- 
scopic level and a calorimetric level. The goal of the study is to 
find the thermal transfer which is obtained with those different 
solids. (TEC). 14 figs., 2 tabs. 


26608 (ANL/ET/CP-85172) Degradation of structural ce- 
ramics by erosion. Routbort, J.L. Argonne National Lab., IL 
(United States). Dec 1994. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9504156-2: Research Assistant Task Force conference, 
Charlotte, NC (United States), 11-13 Apr 1995). Order Number 
DE95013673. Source: OSTI; NTIS; GPO Dep. 

Materials wastage by solid-particle erosion can be severe and 
can limit lifetimes. This paper will review the theoretical description 
of solid-particle erosion in brittle materials, which is well-developed 
for monolithic ceramics. The models can usually account for effects 
from the principal projectile properties of size, impact velocity, and 
impact angle. Materials parameters such as fracture toughness and 
hardness can be included. Steady-state erosion measurements on 
a wide variety of ceramics, ranging from Si single crystals to SiC- 
whisker-reinforced AlpO3, are reviewed and compared with the 
models. It is believed that R-curve behavior and/or particle frag- 
mentation is responsible for discrepancies between theory and 
experimental results for composite ceramics. In addition, the theo- 
ries make no attempt to describe threshold or incubation effects. 


26609 (CONF-940416-35) The effects of thermal cycling on 
the physical and mechanical properties of [NZP] ceramics. 
Jackson, T.B. (LoTEC Inc., Salt Lake City, UT (United States)); Li- 
maye, S.Y.; Porter, W.D. Oak Ridge National Lab., TN (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 96. annual 
meeting of the American Ceramic Society (ACS); Indianapolis, IN 
(United States); 25-28 Apr 1994. Order Number DE95014042. 
Source: OSTI; NTIS; GPO Dep. 

The [NZP] ceramics, sodium zirconium phosphate and its crystal 
structure analogs, are noted for their very low thermal expansion 
characteristics. What has not been widely studied is the effect of 
thermal cycling on physical and mechanical properties. Two [NZP] 
compositional series were selected (Ba;,,Zr4P—6_2,Si2,00q and 
Ca,;_,SrxZr4P—O24) that exhibit varying bulk thermal expansion 
from positive to negative and varying degrees of thermal expansion 
anisotropy. The effect of thermal cycling, to 1,250 C, on the bulk 
thermal expansion and flexural strength of these ceramics is dis- 
cussed in relationship to changes in density, thermal expansion 
anisotropy and microstructure. 


26610 (CONF-940416-36) Environmental microcracking of 
[NZP] type ceramics. Jackson, T.B. (LoTEC, Inc., Salt Lake City, 
UT (United States)); Porter, W.D. Oak Ridge National Lab., TN 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 96. 
annual meeting of the American Ceramic Society (ACS); Indi- 
anapolis, IN (United States); 25-28 Apr 1994. Order Number 
DE95014041. Source: OSTI; NTIS; GPO Dep. 

NZP ceramics (sodium zirconium phosphate and its crystal struc- 
ture analogs) have very low thermal expansion through a large 
temperature range. Some compositions, with a high degree of ther- 
mal expansion anisotropy, are prone to microcracking upon cooling 
to room temperature. The onset of microcracking is a function of 
sintering temperature and hence grain size. Subsequent thermal 
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cycling affects the thermal expansion behavior of highly anisotropic 
compositions due to microcrack healing. Recently it has been 
determined that this microcracking behavior can be delayed or en- 
hanced by controlling the atmosphere in which the ceramic is 
heated and cooled. The effects of various atmospheres on the 
thermal expansion of isotropic and anisotropic [NZP] compositions 
are presented. 


26611 (CONF-940782-2) Microwave processing of silicon 
carbide. Akerman, M.A. (Oak Ridge National Lab., TN (United 
States)); Baity, F.W. Jr.; Caughman, J.B.; Forrester, S.C.; Kass, 
M.D.; Morrow, M.S.; Holcombe, C.E. Jr.; Moyer, M.W.; Dews, T.W. 
Oak Ridge National Lab., TN (United States). [1994]. 10p. Spon- 
sored by Department of the Army, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 29. microwave power sym- 
posium; Chicago, IL (United States); 25-27 Jul 1994. Order 
Number DE95016362. Source: OST!; NTIS; GPO Dep. 

Reaction-bonded silicon carbide (a-SiC) armor tiles were 
annealed at 2100°C using microwave radiation at 2.45 GHz. Ultra- 
sonic velocity measurements showed that the longitudinal and 
shear velocities, acoustic impedances, and acoustic moduli of the 
post-annealed tiles were statistically higher than for the unannealed 
tiles. However, the exposed surfaces of the annealed tiles experi- 
enced slight degradation, which was attributed to the high 
annealing temperatures. 


26672 (CONF-9410283-2) Magnetic correlations in doped 
transition metal oxides. Aeppli, G. (AT and T Bell Labs., Murray 
Hill, NJ (United States)); Bao, W.; Broholm, C. Oak Ridge National 
Lab., TN (United States). 15 Feb 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Grant DMR 9302065; Grant DMR 9453362. From 17. 
international Taniguchi symposium on theoretical physics on spec- 
troscopy of Mott Insulators and Correlated Metals; Shima (Japan); 
24-29 Oct 1994. Order Number DE95017450. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors review recent reactor- and spallation-source-based 
neutron scattering experiments on the magnetic fluctuations and 
order in a variety of doped transition metal oxides. In particular, 
data are shown for the NiO chain compound, Y2_,Ca,BaNiOs, the 
two-dimensional cuprate superconductors Lap_,Sr,CuO, and 
YBaoCuz O¢,,, and the classical three-dimensional “Mott-Hubbard” 
system V2_,O3. 


26613 (CONF-941144—170) Microstructural characterization 
of iron implanted sapphire nanocomposites. Ren, S.X. (Univ. of 
Tennessee, Knoxville, TN (United States). Dept. of Materials Sci- 
ence and Engineering); McHargue, C.J.; Allard, L.F.; Chen, Y.; 
Hunn, J.D.; Lucas, B.N.; Williams, R.K. Oak Ridge National Lab., 
TN (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
1994 fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 28 Nov - 2 dec 1994. Order Number 
DE95014260. Source: OSTI; NTIS; INIS; GPO Dep. 
Nanocomposites of iron in sapphire (a-AlzO3) prepared by ion 
implantation have been studied as a model to investigate the po- 
tential of such materials for applications in high technology areas. 
The implantation was performed with 160 keV ions at several 
doses; the nanocomposites were then annealed at selected tem- 
peratures between 700 and 1,400 C in an Ar-4%H>2 atmosphere for 
1 hour. Rutherford backscattering spectroscopy and high resolution 
transmission electron microscopy (TEM) were used to characterize 
the structure of these nanocomposites. Measurements showed that 
damage depth extended to about 300 nm and the embedded iron 
extended to about 200 nm. This region became amorphous when 
the fluence reaches 2 x 10'? Fe/cm? at this energy. Thermal an- 
nealing could be used to restore the crystallinity to the damaged 
near-surface region, to form the metallic colloids, and also to 
coarsen the precipitates. In the case of high dose implantation, ori- 
ented precipitates with diameters of 2 to 3 nm were identified by 
TEM techniques as a-Fe which had the following orientation rela- 
tionship with the sapphire matrix: <111>¢¢~ || <310>sapphire and 
{017 }re || {006}sapphire- The optical density and luminescence 
spectra were also measured. The predominant defects were 





oxygen vacancies with two electrons (F center) at the known ab- 
sorption peak of 200 nm. 


26614 (CONF-950412-25) Pulsed-laser deposition of tita- 
nium nitride. Jiang, Wenbiao (Washington State Univ., Pullman, 
WA (United States)); Norton, M.G.; Dickinson, J.T.; Evans, N.D. 
Oak Ridge National Lab., TN (United States); Oak Ridge Inst. for 
Science and Education, TN (United States). Apr 1995. 7p. Spon- 
sored by USDOE, Washington, DC (United States);Oak Ridge Inst. 
for Science and Education, TN (United States). DOE Contract 
AC05-840R21400 ; AC05-760R00033. From Spring meeting of 
the Materials Research Society (MRS); San Francisco, CA (United 
States); 17-21 Apr 1995. Order Number DE95014584. Source: 
OSTI; NTIS; GPO Dep. 

The pulsed-laser deposition technique has been used to form 
thin films of TiN on (100)oriented single crystal substrates of silicon 
and rocksalt. Using atomic force microscopy, it was revealed that 
TIN films grown on silicon at substrate temperatures ranging from 
50 C to 500 C were extremely smooth — the mean roughness be- 
ing ~ 0.2 nm. Thin TIN films deposited on freshly cleaved NaCl 
were found to be epitaxial at substrate temperatures as low as 50 
C. Epitaxy in this latter system is believed to be due to the struc- 
tural similarity between film and substrate and the almost exact 4:3 
coincident site lattice. 


26615 (CONF-950412-48) The formation of Al203/V203 
multilayer structures by high-dose ion implantation. Gea, L.A. 
(Oak Ridge National Lab., TN (United States). Solid State Div.); 
Boatner, L.A.; Budai, J.D.; Rankin, J. Oak Ridge National Lab., TN 
(United States). Apr 1995. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Spring 
meeting of the Materials Research Society (MRS); San Francisco, 
CA (United States); 17-21 Apr 1995. Order Number DE95017438. 
Source: OSTI; NTIS; INIS; GPO Dep. 

High-resolution TEM, RBS-channeling and x-ray-diffraction tech- 
niques have been used to characterize multilayered structures 
formed by the high-dose co-implantation of vanadium and oxygen 
into single crystals of a-Al2O3. Thin, two-dimensional multilayered 
structures have been formed by implanting c-axis and a-axis- 
oriented single crystals of Al2O3 at room temperature with 
vanadium (10'7 ions/cm? at 300 keV) and oxygen (2 x 107” ions/ 
em?, 120 keV) followed by a rapid anneal at 1,000 C. Cross- 
sectional TEM studies showed that this process produced a buried 
layer of V203 located about 120 nm below the AlsO3 surface. X- 
ray-diffraction investigations revealed that this layer is epitaxially 
oriented in three dimensions with respect to the host Al2QOz lattice. 
The orientational relationship was subsequently confirmed by RBS/ 
channeling techniques. V2O3 exhibits a first-order phase transition 
at about 155 K that is accompanied by striking changes in its elec- 
trical and optical properties, and this phase transition was observed 
through in-situ TEM cooling studies of cross-sectional samples. 


26616 (CONF-9505204-8) Comparison of high temperature 
mechanical properties of two monolithic SiC ceramics and an 
Al203/SiC composite. Breder, K. Oak Ridge National Lab., TN 
(United States). [1995]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 9. an- 
nual conference on fossil energy materials; Oak Ridge, TN (United 
States); 16-18 May 1995. Order Number DE95014578. Source: 
OSTI; NTIS; GPO Dep. 

Fast fracture strength, slow crack growth, and creep properties 
have been evaluated for three ceramics in air at room temperature 
and two elevated temperatures. The ceramics are candidate mate- 
rials for heat exchangers in fossil energy systems, therefore, 
retained strength after coal ash exposure was also measured. At 
1100°C the ceramics had acceptable mechanical properties, but 
two of them exhibited strength loss due to coal ash corrosion. At 
1400°C creep and slow crack growth were observed in two of the 
materials, and the material which exhibited best resistance to coal 
ash showed unacceptably high creep rates. 


26617 (CONF-950894—1) Intermetallic bonded ceramic ma- 
trix composites. Plucknett, K.P. (Oak Ridge Nationa! Lab., TN 
(United States). Metals and Ceramics Div.); Tiegs, T.N.; Alexander, 
K.B.; Becher, P.F.; Schneibel, J.H.; Waters, S.B.; Menchhofer, P.A. 
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Oak Ridge National Lab., TN (United States). [1995]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From international symposium on advanced ce- 
ramics for structural and tribological applications; Vancouver 
(Canada); 19-23 Aug 1995. Order Number DE95014040. Source: 
OSTI; NTIS; GPO Dep. 

A range of carbide and oxide-based cermets have been devel- 
oped utilizing ductile nickel aluminide (Ni3Al) alloy binder phases. 
Some of these, notably materials based upon tungsten and titanium 
carbides (WC and TiC respectively), offer potential as alternatives 
to the cermets which use cobalt binders (i.e. WC/Co). Samples 
have been prepared by blending commercially available Ni,Al alloy 
powders with the desired ceramic phases, followed by hot-pressing. 
Alumina (Al2O3) matrix materials have also been prepared by pres- 
surized molten alloy infiltration. The microstructure, flexure strength 
and fracture toughness of selected materials are discussed. 


26618 (DOE/CE/40945-—1) Continuous fiber ceramic com- 
posite. Phase | final report, April 1992—April 1993. Goettler, R.W. 
Babcock and Wilcox Co., Lynchburg, VA (United States). Research 
and Development Div. Apr 1995. 190p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC02-92CE40945. 
Order Number DE95017355. Source: OSTI; NTIS; GPO Dep. 

Babcock and Wilcox assembled a team to develop the Continu- 
ous Fiber Ceramic Composite (CFCC) processing technology, 
identify the industrial applications, generate design and life predic- 
tion software, and to begin the necessary steps leading to full 
commercialization of CFCC components. Following is a summary 
of Phase | activities on this program. B&W has selected an oxide- 
oxide composite system for development and optimization in this 
program. This selection was based on the results of exposure tests 
in combustion environments typical of the boiler and heat 
exchanger applications. Aluminum oxide fiber is the selected rein- 
forcement, and both aluminum oxide and zirconium oxide matrices 
were selected, based on their superior resistance to chemical at- 
tack in hostile industrial service. 


26619 (DOE/ER/45360-T6) Investigation of the  rate- 
controlling mechanism(s) for high temperature creep and the 
relationship between creep and melting by using high pres- 
sure as a variable. Final report. Mukherjee, A.K.; Green, H. 
California Univ., Davis, CA (United States). [1994]. 38p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER45360. Order Number DE95017317. Source: OSTI; NTIS; 
GPO Dep. 

Silicon nitride (SI3N4) offers the advantages of high strength, 
high thermal shock resistance and a low coefficient of thermal ex- 
pansion, which are attractive for high thermal efficiency heat engine 
parts such as in the automotive industry. A consolidation process 
is required in which the equiaxed a phase of the starting powders 
are retained along with a submicrongrain size; after forming, the 
strong G phase is then formed by heat treatment. Conventional sin- 
tering and the mechanisms of consolidation therein are discussed. 
The plasma-activated (or assisted) sintering (PAS) process, a form 
of electrical resistance sintering, uses a cycled current to create an 
electric discharge that would break down the oxide layers at points 
of contact between the particles, while the plasma would attack the 
oxide layers on the noncontacting areas of the particles. PAS con- 
solidation experiments were conducted with pure and doped 
Si3N4. The ability to consolidate Si3N4 with additives to 99% TD 
while retaining >88% a phase was demonstrated with the PAS 
equipment. The additive should be a mixture of oxides rather than 
a single oxide, and the amount should be minimum. Once the 
parts have been densified and deformed, it may be possible to lock 
in the shape by completing the a to 6 transformation in a furnace. 


26620 (INIS-mf-14550, pp. 65) X-ray fluorescence analysis 
of awaric and grossmaehrisch ceramics. Wobrauschek, P. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Sottany, A.; Goergl, R.; Streli, C.; Daim, F. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. CERAMICS/x-ray fluorescence analysis; A 
CODES; ANODES; CERAMICS; IAEA; LEAD; LI-DRIFTED SI 
DETECTORS; MOLYBDENUM; POTASSIUM; X-RAY SPECTROM- 
ETERS; YTTRIUM 


26621 (INIS-mf—14550, pp. 84) Time dependence of the 
resistance of quasi-one-dimensional wires. Kuchar, F. (Monta- 
nuniversitaet Leoben (Austria). Inst. fuer Physik); Lutz, J.; Resch, 
C. Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
iNIS. 

Short communication. GALLIUM ARSENIDES/electric conduc- 
tivity; ALUMINIUM ARSENIDES; ELECTRIC CURRENTS; 
ELECTRIC POTENTIAL; ELECTRONIC CIRCUITS; ETCHING; 
TIME-SERIES ANALYSIS; WIRES 


26622 (INIS-mf-14550, pp. 103) Electrical transport proper- 
ties of the high temperature superconductor TmBa,jCu307. 
Gehringer, P. (Ludwig Boltzmann Institut fuer Festkoerperphysik, 
Kopemikusgasse 15, 1060 Wien (Austria)); Lang, W.; Stangl, E.; 
Proyer, S. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362—: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS 

Short communication. ELECTRICAL PROPERTIES/charged- 
particle transport; HIGH-TC SUPERCONDUCTORS /barium; 
HIGH-TC SUPERCONDUCTORS /copper; HIGH-TC SUPERCON- 
DUCTORS/oxygen; HIGH-TC SUPERCONDUCTORS *‘thulium; 
ELECTRIC CONDUCTIVITY; GINZBURG-LANDAU THEORY; 
HALL EFFECT; BARIUM; COPPER; OXYGEN; THULIUM; MAG- 
NETIC MOMENTS; TEMPERATURE RANGE 0065-0273 K 


26623 (INIS-mf—14550, pp. 103) High field measurements of 
magnetic resistivity in thin YBaj,Cu3,07-layers. Sekirnjak, C. 
(Ludwig Boltzmann Institut fuer Festkoerperphysik, Kopernikus- 
gasse 15, 1060 Wien (Austria)); Lang, W.; Schwab, P.; Proyer, S.; 
Baeuerle, D. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362—: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAGNETIC PROPERTIES/barium; MAG- 
NETIC PROPERTIES/copper; MAGNETIC PROPERTIES/high-tc 
superconductors; MAGNETIC PROPERTIES/oxygen; MAGNETIC 
PROPERTIES/yttrium; LASERS; LAYERS; MAGNETIC FIELDS; 
BARIUM; COPPER; OXYGEN; YTTRIUM; MANGANESE OXIDES; 
TEMPERATURE RANGE 0065-0273 K 


26624 (INIS-mf-14550, pp. 104) Phase resolved current- 
voltage characteristic in the Shubnikov-phase of YBa2Cu30,7. 
Fussenegger, C. (Ludwig Boltzmann Institut fuer Festkoerper- 
physik, Kopernikusgasse 15, 1060 Wien (Austria)); Lang, W.,; 
Proyer, S.;  Baeuerle, D. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRIC CURRENTS/electric potential; 
ELECTRIC CURRENTS/shubnikov-de haas effect; HIGH-TC SU- 
PERCONDUCTORS/barium; HIGH-TC SUPERCONDUCTORS/ 
copper; HIGH-TC SUPERCONDUCTORS/oxygen; HIGH-TC 
SUPERCONDUCTORS /yttrium; BARIUM; COPPER; OXYGEN; YT- 
TRIUM; MAGNETIC FIELDS; VORTEX FLOW 


26625 (INIS-mf-14553, pp. 292) Ln-Ba-Cu-O systems: 
phase characteristics in temperature range of 900-980 C 
for different lanthanides. Chodorowicz-Bak, A. (Uniwersytet 
Jagiellonski, Cracow (Poland). inst. Chemii); Hodorowicz, S.A. Sto- 
warzyszenie Inzynierow i Technikow Przemysilu Chemicznego, 
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Warsaw (Poland). 1992. 318p. (In Polish). (CONF-9209503-: Bia- 
lystok‘92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. RARE EARTH COMPOUNDS/phase dia- 
grams; BARIUM OXIDES; COPPER OXIDES; MEETINGS; 
OXIDES; PHASE STUDIES; PHASE TRANSFORMATIONS; SIN- 
TERED MATERIALS; TEMPERATURE RANGE 1000-4000 K 


26626 (LA-UR-95-1637) Defects in Ga, Cr, and In-doped 
CoO. Chen, S.P. (Los Alamos National Lab., NM (United States)); 
Yan, M.; Grimes, R.W.; Vyas, S. Los Alamos National Lab., NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9505249-4: 97. American Ceramic Society (ACS) annual meeting 
and exposition, Cincinnati, OH (United States), 2 May 1995). Order 
Number DE95015337. Source: OSTI; NTIS; GPO Dep. 

From simulation, trivalent cations, Ga(3+), Cr(3+), Co(3+) and 
In(3+), bind with Co vacancy to form singly pairs with binding 
energies of about 0.7 to 0.8 eV. These binding energies are in rea- 
sonable agreement with experimental measurement of about 0.5 
eV. In ion prefers the second nearest neighbor position from a Co 
vacancy, while other cations prefer the third nearest neighbor sites. 
Two cations can also forma triplet with a Co vacancy with binding 
energies of about 1.2 to 1.5 eV. These valves are in fair agree- 
ment with the 0.8 to 1.1 eV measured from the tracer diffusion 
experiments. 


26627 (LA-UR-95-1643) Control of processing factors for 
high J, Bi-2223/Ag tapes. Willis, J.O.; Ray, R.D.; Bingert, J.F.; 
Phillips, D.S.; Beckman, R.J. Los Alamos National Lab., NM 
(United States). [1995]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950637-6: International workshop on superconductivity: controlled 
processing of high temperature superconductors - fundamentals 
and applications, Maui, Hi (United States), 18-21 Jun 1995). Order 
Number DE95015334. Source: OSTI; NTIS; GPO Dep. 

Ten factors relating to Bi-2223/Ag tape production and thermo- 
mechanical processing have been examined in a statistically 
designed study to determine optimal parameter values for high crit- 
ical current density J. in rolled tapes. The study indicates that low 
fill factor, narrow tapes processed for long times yield the best J. 
values, and that strain rate, as expected, is not a significant factor. 
The major microstructural conclusion is that macrocracking, even 
at the early stages of tape processing, should be avoided, as these 
cracks cannot easily be healed. 


26628 


(LA-UR-95-1644) Investigation of current transport 
normal and parallel to the tape plane in BSCCO/Ag tapes. Ma- 
ley, M.P.; Cho, J.H.; Willis, J.O.; Bulaevskii, L.N. Los Alamos 
National Lab., NM (United States). [1995]. 5p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950637-7: International workshop on 
superconductivity: controlled processing of high temperature super- 
conductors - fundamentals and applications, Maui, HI (United 
States), 18-21 Jun 1995). Order Number DE95015333. Source: 
OSTI; NTIS; GPO Dep. 

We have performed transport, resistivity and critical current mea- 
surements on Bi-2223/Ag and Bi-2212/Ag tapes with current 
directions both parallel and perpendicular to the tape plane in mag- 
netic fields up to 7 T and 50<T<250 K. We find that the resistivity 
along the tape normal (nominal c-axis in a textured tape) is metal- 
lic, scales with the inplane resistivity at all fields and is dramatically 
reduced from single crystal c-axis values. Similarly, the critical 
current along the tape normal exhibits magnetic field and field ori- 
entation dependences similar to those for current flow along the 
tape plane. These results indicate that current flow along CuO2 
planes dominates current transport even along the tape normal in 
highly textured tapes. 


26629 (LA-UR-95-1649) Reconstruction of surfaces in NiO. 
Yan, M.; Chen, S.P. Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. (CONF-9505249— 
2: 97. American Ceramic Society (ACS) annual meeting and 
exposition, Cincinnati, OH (United States), 2 May 1995). Order 
Number DE95015330. Source: OSTI; NTIS; GPO Dep. 

We studied the reconstructions of surfaces in NiO by atomistic 
simulations which utilize Buckingham short range potentials and 
the shell model. It was found that (hkO) surfaces prefer to recon- 
struct into (100) surface facets which has the lowest energy. The 
interaction between these (100) facets is repulsive and converges 
to zero as size of facets grows. The (111) surface can be stabi- 
lized by reconstruction into (100) micro-facets. 


26630 (LA-UR-95-1650) Defects and metastable structures 
of MgAl,0,. Chen, S.P. (Los Alamos National Lab., NM (United 
States)); Yan, M.; Grimes, R.W.; Vyas, S.; Gale, J.D. Los Alamos 
National Lab., NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950524S-3: 97. American Ceramic Society (ACS) 
annual meeting and exposition, Cincinnati, OH (United States), 2 
May 1995). Order Number DE95015331. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents calculated properties of normal and inverse 
spinel structures of MgAl,O, and of point defects in the spinel 
structure. These results provide information for further study of 
possible metastable states. Calculated properties of “amorphous” 
structure are also presented. Atomistic simulations show that in 
MgAl20« spinel structure, the exchange of an Mg** ion with an 
Al** ion has the lowest energy increase, 0. 92eV/atom. The Schot- 
tky defect increases the energy by 3.71 eV/atom. Frenkel defects 
are difficult to form, increasing the energy at least 4.59eV/atom for 
the Mg** Frenkel defect. Proposed rock salt structure of MgAl2O, 
has smaller volume and larger Young modulus, and the amorphosu 
state has larger volume and smaller Young modulus than the 
MgAl2O, spinel. 


26631 (LA-UR-95-1958) Dynamic model for electromag- 
netic field and heating patterns in loaded cylindrical cavities. 
Tian, Y.L. (George Mason Univ., Fairfax, VA (United States). Dept. 
of Electrical and Computer Engineering); Black, W.M.; Sa’adalidin, 
H.S.; Ahmad, |.; Silberglitt, R. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States);Virginia Center for Innovative Technology, Herndon, 
VA (United States). DOE Contract W-7405-ENG-36. (CONF- 
9505249-10: 97. American Ceramic Society (ACS) annual meeting 
and exposition, Cincinnati, OH (United States), 2 May 1995). Order 
Number DE95015279. Source: OSTI; NTIS; GPO Dep. 

An analytical solution for the electromagnetic fields in a cylindri- 
cal cavity, partially filled with a cylindrical dielectric has been 
recently reported. A program based on this solution has been de- 
veloped and combined with the authors’ previous program for heat 
transfer analysis. The new software has been used to simulate the 
dynamic temperature profiles of microwave heating and to investi- 
gate the role of electromagnetic field in heating uniformity and 
stability. The effects of cavity mode, cavity dimension, the dielectric 
properties of loads on electromagnetic field and heating patterns 
can be predicted using this software. 


26632 (LA-UR-95-1959) Microwave-assisted pyrolysis of 
SiC and its application to joining. Ahmad, |. (FM Technologies, 
Inc., Fairfax, VA (United States)); Silberglitt, R.; Shan, T.A. Los 
Alamos National Lab., NM (United States). [1995]. 9p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Grant BSR-8511148. (CONF-9505249-1: 97. 
American Ceramic Society (ACS) annual meeting and exposition, 
Cincinnati, OH (United States), 2 May 1995). Order Number 
DE95015280. Source: OSTI; NTIS; GPO Dep. 

Microwave energy has been used to pyrolyze silicon carbide 
from commercially available polycarbosilane precursor. The pyroly- 
sis was performed on SiC surfaces having various surface 
treatments, to identify conditions which improve the wetting and 
adherence. Grinding and etching of the surfaces in hydrofluoric 
(HF) acid promotes the bonding of precursor derived ceramic to 
the SiC ceramic. Finally, the polycarbosilane precursor mixed with 
fine silicon carbide powder was used as the interlayer material to 
join silicon carbide specimens. 
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26633 (LA-UR-95-2120) Moessbauer studies of Sr2FeO, to 
pressures of 20 GPa. Hearne, G.R. (Univ. of the Witwaterstrand, 
Johannesburg-Gauteng (South Africa). Dept. of Physics); Paster- 
nak, M.P.; Rozenberg, G. Los Alamos National Lab., NM (United 
States). 1995. 5p. Sponsored by USDOE, Washington, DC (United 
States);United States-lsrael Binational Science Foundation, 
Jerusalem (israel). DOE Contract W-7405-ENG-36. (CONF- 
950948-2: 5. international conference on the applications of the 
Moessbauer effect (ICAME), Rimini (Italy), 10-16 Sep 1995). Order 
Number DE95016872. Source: OSTI; NTIS; GPO Dep. 

The transport and magnetic properties of the antiferromagnetic 
semiconductor Sr,FeO, (Fe*+, d*) were probed by resistance stud- 
ies and 5’Fe Moessbauer spectroscopy to 20 GPa using a 
diamond-anvil cell. The main conclusions of this work are that be- 
yond the onset of the semiconductor-metal transition at ~17(1) 
GPa determined in the resistance studies: (1) the compound is still 
magnetic and, (2) there is no charge disproportionation of the form: 
2Fe* — Fe*+ + Fe®*. The quadrupole splitting (EQ) at room tem- 
perature (RT) decreases from 0.42 mm/s at ambient pressure to a 
minimum of 2.2 mm/s at ~5.5 GPa. Beyond 5.5 GPa SEQ at RT in- 
creases monotonically reaching 0.5 mm/s at 20 GPa. In the 0-10 
GPa pressure range the Neel temperature Ty, is pinned at 60-70 K 
reaching values of 135(5) K at 19 GPa where the compound is 
metallic. At 19 GPa and T < Ty a simplified magnetic spectrum 
having an internal magnetic field of +25 T and a substantial 
quadrupole interaction is obtained. 


26634 (LA-UR-95-2239) Selected studies of magnetism at 
high pressure. Hearne, G.R. (University of the Witwatersrand, Jo- 
hannesburg (South Africa). Dept. of Physics); Pasternak, M.P.; 
Taylor, R.D. Los Alamos National Lab., NM (United States). [1995]. 
39p. Sponsored by USDOE, Washington, DC (United States);United 
States-israel Binational Science Foundation, Jerusalem (Israel). 
DOE Contract W-7405-ENG-36. USILBSF Grant # BSF 92-00028. 
(CONF-950948-3: 5. international conference on the applications 
of the Moessbauer effect (ICAME), Rimini (Italy), 10-16 Sep 1995). 
Order Number DE95016836. Source: OSTI; NTIS; GPO Dep. 

Most previous studies of magnetism in various compounds under 
extreme conditions have been conducted over a wide pressure 
range at room temperature or over a wide range of cryogenic tem- 
peratures at pressures below 20 GPa (200 kbar). We present 
some of the most recent studies of magnetism over an extended 
range of temperatures and pressures far beyond 20 GPa, i.e., in 
regions of pressure-temperature (P-T) where magnetism has been 
largely unexplored. Recent techniques have permitted investiga- 
tions of magnetism in selected 3d transition metal compounds in 
regions of P-T where physical properties may be drastically modi- 
fied; related effects have often been seen in selected doping 
studies at ambient pressures. 


26635 (LBL-—37263) Structures of 90° domain walls in fer- 
roelectric barium titanate ceramics. Normand, L. (Centre des 
Materiaux, Evry (France)); Thorel, A.; Kilaas, R. Lawrence Berke- 
ley Lab., CA (United States). Mar 1995. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO3- 
76SF00098. (CONF-951027—1: 4. conference and exhibition of the 
European Ceramic Society, Riccione (Italy), 2-6 Oct 1995). Order 
Number DE95016417. Source: OSTI; NTIS; GPO Dep. 

Ferroelectric domain walls in tetragonal ferroelectric barium ti- 
tanate ceramics are studied by means of electron microscopy. 
SEM and TEM observations are consistent with domain configura- 
tion already proposed. Conventional TEM measurements on SADP 
agree very well with twin-related model currently admitted for ferro- 
electric domains. In spite of the very small lattice parameter 
variation during cooling (involving a small spontaneous strain) of 
BaTiO3 ceramics, displacements of specific features associated 
with atomic column positions are measured across domain walls 
on high resolution images. Using a dedicated image analysis soft- 
ware, these displacements are calculated with a high precision. 2D 
vector-maps of the atomic displacements show different kinds of 
atomistic structure for different domain walls. 


26636 (LBL-37360) Superconductivity and observation of 
ordered structures in deintercalated Li,NbO,. Fendorf, M.; 
Rzeznik, M.A.; Stacy, A.M. Lawrence Berkeley Lab., CA (United 
States). Apr 1995. 5p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC03-76SF00098. (CONF-950892— 
9: 53. annual meeting of Microscopy Society of America, Kansas 
City, KS (United States), 13-17 Aug 1995). Order Number 
DE95014783. Source: OSTI; NTIS; GPO Dep. 

We have observed the appearance of extra reflections in [100] 
diffraction patterns obtained from deintercalated LixNbO. materials, 
and attribute this to the ordering of vacancies created as Li is re- 
moved from the host structure. The ordering of Li, apparently with 
two preferred periodicities, may be related to the phase separation 
revealed by magnetic measurement. Due to its sensitivity to 
scattering from light elements and ability to provide structural infor- 
mation from very small areas, transmission electron microscopy is 
proving to be an important tool in the study of the Li,NbO2 system. 


26637 (ORNL/SUB—94-SR707/1) Electrolytic In-process 
Dressing (ELID) for high-efficiency, precision grinding of ce- 
ramic parts: An experiment study. Bandyopadhyay, B.P. Oak 
Ridge National Lab., TN (United States). [1995]. 69p. Sponsored 
by. USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95015796. Source: OSTI; NTIS; 
GPO Dep. 

This report describes Electrolytic In-process Dressing (ELID) as 
applied to the efficient, high-precision grinding of structural 
ceramics, and describes work performed jointly by Dr. B.P. Bandy- 
opadhyay, University of North Dakota, and Dr. R. Ohmori, of the 
Institute of Physical and Chemical Research (RINEN), Tokyo, 
Japan, from June through August, 1994. Dr. Ohmori pioneered the 
novel ELID grinding technology which incorporates electrolytically 
enhanced, in-process dressing of metal bonded superabrasive 
wheels. The principle of ELID grinding technology is discussed in 
the report as will its application for rough grinding and precision 
grinding. Two types of silicon nitride based ceramics (Kyocerals 
SigsN,, and Eaton's SRBSN) were ground under various conditions 
with ELID methods. Mirror surface finishes were obtained with # 
4000 mesh size wheel (average grain size = 4 um). Results of 
these investigations are presented in this report. These include the 
effects of wheel bond type, type of power supply, abrasive grit 
friability, and cooling fluid composition. The effects of various pa- 
rameters are discussed in terms of the mechanisms of ELID 
grinding, and in particular, the manner of boundary layer formation 
on the wheels and abrasive grit protrusion. 


26638 (ORNL/Sub-94-SS112/01) Support services for Ce- 
ramic Fiber-Ceramic Matrix Composites. Annual technical 
progress report. Hurley, J.P. (North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center). 
Oak Ridge National Lab., TN (United States); North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. 20 Sep 1995. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DES5017795. Source: OSTI; NTIS; GPO Dep. 

Higher working-fluid temperatures are required to boost effi- 
ciency, exposing subsystems to more corrosive environments. 
Issues of special concern to ceramists are corrosion and blinding 
of hot-gas particulate filters and catastrophic failure of high- 
temperature ceramic heat exchangers. Fuel and operational factors 
that affect the corrosion rates of structural ceramics in coal-fired 
combustor systems are described, with examples of the corrosion 
of silicon carbide-based materials. Attention is focused on hot-gas 
particulate filtration and heat exchangers; gasification systems are 
also discussed. Objective of the report is to help the experimental- 
ist measuring these factors to better design tests. 


26639 Synthesis of BiPbSrCaCuO superconductor. Hults, 
W.L.; Kubat-Martin, K.A.; Salazar, K.V.; Phillips, D.S.; Peterson, 
D.E. 1993. Filed date 27 May 1993. U.S. Patent Application 8- 
067,911. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95015044. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A process and a precursor composition for preparing a lead- 
doped bismuth-strontium-calcium-copper oxide superconductor of 
the formula Bi,zPb,Sr-CayCueO; wherein a is from about 1.7 to 
about 1.9, b is from about 0.3 to about 0.45, c is from about 1.6 to 
about 2.2, d is from about 1.6 to about 2.2, e is from about 2.97 to 
about 3.2 and f is 10 + 2 by reacting a mixture of 
Bi,SrgCa3Cu,O,¢.2, an alkaline earth metal cuprate, e.g., 
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SrgCasCuz40O4;, and an alkaline earth metal plumbate, e.g., 
Cap_,Sr,PbO, wherein x is about 0.5, is disclosed. 


26640 (PNL-SA-24693) RTDS: A continuous, rapid, thermal 
synthesis mode. Matson, D.W.; Linehan, J.C.; Darab, J.D.; 
Buehler, M.F.; Phelps, M.R.; Neuenschwander, G.G. Pacific North- 
west Lab., Richland, WA (United States). Apr 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O6-76RL01830. (CONF-9504141-3: Advanced tech- 
niques in catalyst preparations syposium, Anaheim, CA (United 
States), 2-7 Apr 1995). Order Number DE95014180. Source: 
OSTI; NTIS; GPO Dep. 

The Rapid Thermal Decomposition of precursors in Solution 
(RTDS) Process is a flow-through hydrothermal powder synthesis 
method capable of producing nanophase oxide and oxyhydroxide 
catalysts and catalyst precursors. The RTDS technique utilizes a 
brief exposure of dissolved precursors to high pressure/high tem- 
perature aqueous conditions to initiate crystallite nucleation. The 
resulting nanocrystalline suspension is removed from the hy- 
drothermal environment through a pressure let-down device before 
significant crystallite growth can occur. The RTDS process is dis- 
cussed as a method to produce nanocrystalline iron oxide and 
oxyhydroxide powders that exhibit high activity as carbon-carbon 
bond cleavage catalyst precursors. Nanocrystalline TiO2 and ZrO. 
powders having prospective catalytic applications are also pro- 
duced by the RTDS process. 


26641 (SAND-94-2825C) A comparison of pressure com- 
paction and diametral compression tests for determining 
granule strengths. Glass, S.J.; Newton, C. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950401-25: 97. annual meeting of the 
American Ceramic Society, Cincinnati, OH (United States), 30 Apr 
- 1 may 1995). Order Number DE95016539. Source: OSTI; NTIS; 
GPO Dep. 

Lightning strikes can cause structural damage, ignite flammable 
materials, and produce circuit malfunctions in missiles, aircraft, and 
ground systems. Lightning arrestor connectors (LACs) are used to 
divert harmful lightning energy away from these systems by provid- 
ing less destructive breakdown paths. Ceramic granules in the size 
range of 150-200 um are used in LACs to provide physical and 
electrical separation of contacts (pins) from the surrounding metal 
web, and to control the voltage breakdown level. Pressure com- 
paction (P-C) tests were used to characterize the strength of 
ceramic granules. When compaction data are plotted as relative 
density of the compact versus the compaction pressure two linear 
regions are generally observed. The intersection of these regions, 
which is known as the “breakpoint,” has been used as a semi- 
quantitative measure of granule strength. Comparisons were made 
between the P-C breakpoint and strengths of 150-200 um diame- 
ter ZnO, TiOz (rutile), and lead magnesium niobate-lead titanate 
(PMN-PT) granules, where the strengths were determined by di- 
ametral compression (D-C) tests. At high compaction pressures the 
compliance of the die itself is significant and was accounted for in 
the analyses. Tests were conducted at different compaction rates, 
and with different aspect ratio compacts. High aspect ratios and 
loading rates decrease the slope of the second linear portion of the 
compaction curve and produce higher apparent P-C breakpoints. 
Comparison of the P-C breakpoint to the average D-C strength in- 
dicates that the D-C strength is approximately fifty percent higher 
for PMN-PT granules. To eliminate the uncertainty in results due to 
irregular granules sizes and shapes, comparisons were made for 
uniform size (210 um) glass spheres. In this case the average D-C 
strength coincided with a second breakpoint in the P-C data, which 
occurred after compaction by a mechanism of bridge formation and 
collapse had ceased. 


26642 (SAND-95-0856C) Numerical simulation of grain 
size distributions in liquid phase sintered materials. Tikare, V. 
(Sandia National Labs., Albuquerque, NM (United States)); Cawley, 
J.D. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9505249-6: 97. 
American Ceramic Society (ACS) annual meeting and exposition, 





Cincinnati, OH (United States), 2 May 1995). Order Number 
DE95016322. Source: OSTI; NTIS; GPO Dep. 

Many technologically important ceramics such as silicon nitride 
ceramics, alumina substrates and barium titanate electrical capaci- 
tors are liquid phase sintered. It is important to understand 
evolution of microstructural features generated by processes such 
as grain growth so that these materials may be engineered for 
their respective applications. Grain growth in liquid phase sintered 
materials by Ostwald ripening has been modeled extensively by 
both analytical and numerical techniques. However, all models 
make simplifying approximations to make the problem tractable 
and the approximations used in these models make them most ac- 
curate at very low solid fractions. A two-dimensional, Monte Carlo 
simulation technique based on the Potts model that makes no as- 
sumptions about solid fraction, grain shapes or diffusion fields 
around grains has been used to study grain growth in fully wetting, 
liquid phase sintered systems. The grain size distribution, GSD, 
was found to vary with solid fraction, becoming broader and more 
peaked with increasing solid fraction. The skewness was near zero 
at solid fraction of 0.41 and shifted to larger grain sizes with in- 
creasing solid fraction. 


26643 (SAND-95-1373C) High strain-rate model for fiber- 
reinforced composites. Aidun, J.B.; Addessio, F.L. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 
10p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9510177-1: 10. technical 
conference on composite materials, Santa Monica, CA (United 
States), 18-20 Oct 1995). Order Number DE95014852. Source: 
OSTI; NTIS; GPO Dep. 

Numerical simulations of dynamic uniaxial strain loading of fiber- 
reinforced composites are presented that illustrate the wide range 
of deformation mechanisms that can be captured using a 
micromechanics-based homogenization technique as the material 
mode! in existing continuum mechanics computer programs. En- 
hancements to the material model incorporate high strain-rate 


plastic response, elastic nonlinearity, and rate-dependent strength 
degradation due to material damage, fiber debonding, and delami- 
nation. These make the model relevant to designing composite 
structural components for crash safety, armor, and munitions appli- 
cations. 


26644 (SAND-95-1426C) Solution synthesis and character- 
ization of lithium manganese oxide cathode materials. Voigt, 
J.A. (and others); Boyle, T.J.; Doughty, D.H. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950412-28: Spring meeting of the Materials 
Research Society (MRS), San Francisco, CA (United States), 17- 
21 Apr 1995). Order Number DE95014842. Source: OSTI; NTIS; 
GPO Dep. 

A nonaqueous coprecipitation process has been developed to 
prepare controlled stoichiometry lithium manganese oxalate precipi- 
tates. The process involved mixing a methanolic Li-Mn_ nitrate 
solution with a methanolic solution containing tetramethylammo- 
nium oxalate as the precipitating agent. The resulting oxalates 
were readily converted to a variety of phase pure lithium man- 
ganese oxides at moderate temperatures (<600°C), where the 
phase formed was determined by the initial Li/Mn ratio in the start- 
ing solution. Metal cation dopants have been incorporated into the 
oxalate precipitate by dissolving the appropriate metal nitrate in the 
Li-Mn precursor solution The various starting solutions, oxalate pre- 
cipitates, and calcined oxides have been extensively characterized 
using a variety of techniques, including 7Li NMR, TGA/DTA, SEM, 
and XRD. Results indicate that a strong interaction occurs between 
Li and Mn in the nitrate solution which carries over into the oxalate 
phase during precipitation. The morphology and the crystallite size 
of the oxide powders were shown to be controlled by the morphol- 
ogy of the oxalate precursor and the oxalate calcination 
temperature, respectively. The results of initial cathode 
performance tests with respect to dopant type (Al, Ni, Co) and con- 
centration for LiMn2O, are also reported. 


26645 (SAND-95-1497C) Characterization of carbon nitride 
films produced by pulsed laser deposition. Friedmann, T.A. 
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(Sandia National Labs., Albuquerque, NM (United States)); Tallant, 
D.R.; Barbour, J.C.; Sullivan, J.P.; Siegal, M.P.; Simpson, R.L.; 
Mikkalson, J.; McCarty, K.F. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950412-26: Spring meeting of the Materials Research So- 
ciety (MRS), San Francisco, CA (United States), 17-21 Apr 1995). 
Order Number DE95015083. Source: OSTI; NTIS; GPO Dep. 

Carbon Nitride (CN) films have been grown by ion-assisted 
pulsed-laser deposition (IAPLD). Graphite targets were laser ab- 
lated while bombarding the substrate with ions from a broad-beam 
Kaufman-type ion source. lon voltage, current density, substrate 
temperature, and feed gas composition (N2 in Ar) were varied. 
Resultant films were characterized by Raman. Fourier transform in- 
frared (FTIR), and Rutherford back scattering (RBS) spectroscopy. 
Samples with ~ 30% N/C ratio have been fabricated. The corre- 
sponding Raman and FTIR spectra indicate that nitrogen is 
incorporated into the samples by insertion into sp*-bonded struc- 
tures. A low level of C=N triple bonds is also found. As the ion 
current and voltage are increased with a pure Ar ion beam, Raman 
peaks associated with nanocrystalline graphite appear in the spec- 
tra. Adding low levels of nitrogen to the ion beam first reduces the 
Raman intensity in the vicinity of the graphite disorder peak without 
adding detectable amounts of nitrogen to the films (as measured 
by RBS). At higher nitrogen levels in the ion beam, significant 
amounts of nitrogen are incorporated into the samples, and the 
magnitude of the “disorder” peak increases. By increasing the tem- 
perature of the substrate during deposition, the broad peak due 
mainly to sp*-bonded C-N in the FTIR spectra is shifted to lower 
wavenumber. This could be interpreted as evidence of single- 
bonded C-N; however, it is more likely that the character of the sp* 
bonding is changing. 


26646 (SAND-—95-1677C) Ceramic compaction models: 
Useful design tools or simple trend indicators. Mahoney, 
F.M.; Readey, MJ. Sandia National Labs., Albuquerque, NM 
(United States). 1995. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950401-—22: 97. annual meeting of the American Ceramic Society, 
Cincinnati, OH (United States), 30 Apr - 1 may 1995). Order Num- 
ber DE95016088. Source: OSTI; NTIS; GPO Dep. 

It is well-known that dry pressing of ceramic powders leads to 
density gradients in a ceramic compact resulting in non-uniform 
shrinkage during densification. This necessitates diamond grinding 
to final dimensions which, in addition to being an extra processing 
step, greatly increases the manufacturing cost of ceramic compo- 
nents. To develop methods to control and thus mitigate density 
variations in compacted powders, it has been an objective of re- 
searchers to better understand the mechanics of the compaction 
process and the underlying material and tooling effects on the for- 
mation of density gradients. This paper presents a review of 
models existing in the literature related to the compaction behavior 
of ceramic powders. In particular, this paper focuses on several 
well-known compaction models that predict pressure and density 
variations in powder compacts. 


26647 (SAND—95-1750C) Doping and isolation of GaN, In- 
GaN and InAIN using ion implantation. Pearton, S.J. (Univ. of 
Florida, Gainesville, FL (United States)); Vartuli, C.B.; Abernathy, 
C.R. Sandia National Labs., Albuquerque, NM (United States). 
1995. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950982-1: 6. in- 
ternational conference on silicon carbide and related materials, 
Kyoto (Japan), 18-21 Sep 1995). Order Number DE95016409. 
Source: OSTI; NTIS; GPO Dep. 

Both n- and p-type doping have been achieved in GaN using Si* 
or Mg*/P* implantation, respectively, followed annealing at > 
1050°C. Using proximity rapid thermal annealing (10sec) the GaN 
surface retains both smooth morphology and its original stoichiom- 
etry. Variable temperature Hall measurements reveal approximate 
energy levels of 62meV for the implanted Si and 171meV for the 
Mg, which are similar to their values in epitaxially grown GaN. Im- 
plant isolation of both n- and p-type GaN, and n-type Ino.75Alp.o5N 
with multiple energy inert species (e.g. N* or F*) produces high 
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resistivity (>10°w/n) after subsequent annealing in the range 600- 
700°C. Smaller increases in sheet resistance are observed for 
In,Ga'-*N (x=0.33-0.75) under the same conditions due to the 
smaller energy bandgaps and the shallower energy levels of the 
damage-related states controlling the resistivity. 


26648 (SAND-95-1889C) Ceramic granule strength variabi- 
ity and compaction behavior. Glass, S.J.; Ewsuk, K.G.; Readey, 
M.J. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-951033-17: 27. 
international technical conference of the Society for the Advance- 
ment of Material and Process Engineering (SAMPE): diversity into 
the next century, Albuquerque, NM (United States), 9-12 Oct 1995). 
Order Number DE95016736. Source: OSTI; NTIS; GPO Dep. 
Diametral compression strength distributions and the compaction 
behavior and of irregular shape 150-200 um ceramic granules and 
uniform-size 210 um glass spheres were measured to determine 
how granule strength variability relates to compaction behavior of 
granular assemblies. High variability in strength, represented by 
low Weibull modulus values (m<3) was observed for ceramic gran- 
ules having a distribution of sizes and shapes, and for uniform-size 
glass spheres. Compaction pressure data were also analyzed us- 
ing a Weibull distribution function, and the results were very similar 
to those obtained from the diametral compression strength tests for 
the same material. This similarity suggests that it may be possible 
to model granule compaction using a weakest link theory, whereby 
an assemblage of granules is viewed as the links of a chain, and 
failure of the weakest granule (i.e., the weakest link) leads to re- 
arrangement and compaction. Additionally, with the use of Weibull 
statistics, it appears to be possible to infer the variability in strength 
of individual granules from a simple pressure compaction test, cir- 
cumventing the tedious task of testing individual granules. 


26649 (SAND-95-8636) Thermochemistry of gas-phase 
species relevant to titanium nitride CVD. Allendorf, M.D. (Sandia 
National Labs., Livermore, CA (United States)); Janssen, C.L.; 
Colvin, M.E.; Melius, C.F.; Nielsen, I.M.B.; Osterheld, T.H.; Ho, P. 
Sandia National Labs., Livermore, CA (United States). Jun 1995. 
17p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9505243—1: Process con- 
trol, diagnostics and modeling in semiconductor manufacturing, 
Reno, NV (United States), 22-26 May 1995). Order Number 
DE95014353. Source: OSTI; NTIS; GPO Dep. 

In this work, three different ab initio methods are used to predict 
bond dissociation enthalpies (BDE) and atomization energies for 
TiCl, (n = 1-4) and Ti(NH2)n (n = 1-4) compounds, as well as for 
the complex TiCl,:NH3. There is considerable variation in the pre- 
dicted BDES, even for highly electron-correlated methods. 
However, bond-additivity corrections applied to coupled-cluster cal- 
culations at the CCSD(T) level, expected to be the most reliable of 
the three methods, yield Ti-Cl BDEs in good agreement with exper- 
imental results. An experimental estimate of the TiCl, BDE is also 
reported that is consistent with the ab initio results and recent ex- 
periments by others indicating that the TiCl, heat of formation 
reported in the JANAF Tables is too low. Finally, the predicted 
BDEs indicate that the gas-phase reaction of TiCl, and NH3 to 
form the complex Cl,Ti:NH3 is exothermic by 17 kcal mol_,. In ad- 
dition, decomposition of the complex to form CisTINH2 and HCl is 
endothermic by 20 kcal mol~". 


26650 (SAND-95-8692C) Competing mechanisms for or- 
dering tendencies in BCC CuAuZn, and FCC AuFe alloys. 
Johnson, D.D. (Sandia National Labs., Livermore, CA (United 
States)); Althoff, J.D.; Staunton, J.B.; Ling, M.F.; Pinski, F.J. San- 
dia National Labs., Livermore, CA (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);United King- 
dom Engineering and Physical Sciences Research Council (United 
Kingdom). DOE Contract AC04-94AL85000. Contract DMR 
9217297. (CONF-9506148-1: NATO Advanced Study Institute on 
stability of materials, Corfu (Greece), 25 Jun - 7 jul 1995). Order 
Number DE95014646. Source: OSTI; NTIS; GPO Dep. 
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We have briefly discussed the ASRO (atomic short-range order) 
in AuFe and CuAuZnz2. General points are that (1) we have imple- 
mented a first-principles theory of ASRO in N-component alloys 
which allows determination of the electronic origins of said ASRO; 
(2) such calculations can provide much information on the high- 
and (sometimes) low-temperature alloys; and (3) this approach has 
identified the origin for the novel special-point ASRO in AuFe. Dis- 
placement effects, i.e., non-rigid lattice effects, as well as the other 
contributions beyond band-energy, are being incorporated into the 
multicomponent alloy calculations. Such improvements will allow us 
to investigate other alloys, where charge effects may play a role, to 
“design’, for example, higher temperature intermetallics through al- 
loying. 


26651 (UCRL-ID—114972-3, pp. 23, Paper 12) Nanomechani- 
cal properties of SIC films grown from Ce precursors using 
atomic force microscopy. Morse, K. (Colorado School of Mines, 
Golden, CO (United States)); Balooch, M.; Hamza, A.V.; Belak, J. 
Lawrence Livermore National Lab., CA (United States). Dec 1994. 
DOE Contract W-7405-ENG-48. In SERS internship: Fall 1994 ab- 
stracts and research papers. 352p. Order Number DE95009444. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The mechanical properties of SiC films grown via Cg precursors 
were determined using atomic force microscopy (AFM). Conven- 
tional silicon nitride and modified diamond cantilever AFM tips were 
employed to determine the film hardness, friction coefficient, and 
elastic modulus. The hardness is found to be between 26 and 40 
GPa by nanoindentation of the film with the diamond tip. The fric- 
tion coefficient for the silicon nitride tip on the SiC film is about one 
third that for silicon nitride sliding on a silicon substrate. By com- 
bining nanoindentation and AFM measurements an elastic modulus 
of ~300 GPa is estimated for these SiC films. In order to better 
understand the atomic scale mechanisms that determine the hard- 
ness and friction of SIC, we simulated the molecular dynamics of a 
diamond indenting a crystalline SiC substrate. 


26652 (UCRL-LR-120744) Fatigue crack growth in lithium 
hydride. Healy, T.E. Lawrence Livermore National Lab., CA 
(United States). 1 Sep 1993. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95014373. Source: OSTI; NTIS; GPO Dep. 

Subcritical fatigue crack growth, from cyclic tensile loading, was 
demonstrated in warm pressed Polycrystalline lithium hydride. Ex- 
periments were performed with cyclic tension-tension crack 
opening (mode |) loads applied to a pre-cracked compact type 
specimen in an argon environment at a temperature of 21C (70F). 
The fatigue crack growth was found to occur between 7.56 x 107"! 
Micycle (2.98 x 10-® in/cycle) and 2.35 x 10-® micycle 
(9.24x10-7 in/cycle) for a range of stress intensity factors be- 
tween 1.04 MPa-,/m (0.95 ksi-,/in) and 1.49 MPa-,/m (1.36 
ksi-,/in). The rate of fatigue crack growth from cyclic tensile load- 
ing was found to be in excess of crack growth from sustained 
loading at an equivalent stress intensity factor. Furthermore, a fa- 
tigue threshold was not evident from the acquired data. 
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Refer also to citation(s) 25080, 25387, 25502, 25503, 25717, 
25720, 25920, 25941, 25942, 26133, 26135, 26252, 26267, 26363, 
26400, 26415, 26511, 26572, 26573, 26578, 26603, 26604, 26613, 
26615, 26616, 26630, 26634, 26648, 26748, 26766, 26794, 26838, 
26865, 26977, 26994, 27010, 27016, 27026, 27027, 27039, 27251, 
27279, 27285, 27293, 27353, 27355, 27377, 27386, 27387, 27414, 
27415, 27416, 27418, 27419, 27425, 27426, 27427, 27763, 28133, 
28189, 28190, 28220, 28248, 28349, 28416, 28568 


26653 (ANL/CHWCP-85031) Synthetic polymer-layer sili- 
cate clay composites. Carrado, K.A.; Elder, D.L.; Thiyagarajan, P. 
Argonne National Lab., IL (United States). [1995]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-950402-1: 209. American Chemical So- 
ciety (ACS) national meeting, Anaheim, CA (United States), 2-6 
Apr 1995). Order Number DE95013674. Source: OSTI; NTIS; GPO 
Dep. 





Synthetic hectorites were hydrothermally crystallized with direct 
incorporation of water-soluble polyvinyl alcohol (PVA), a cationic 
polymer poly(dimethy! dially! ammonium chloride) (PDDA), and two 
cellulosic polymers: hydroxypropyl methyicellulose (HPMC) and 
hydroxyethyl cellulose (HEC). The molecular weight of polyvinyl al- 
cohols had little effect on the success of hydrothermal hectorite 
synthesis, d-spacing, or amount of polymer incorporated; the basal 
spacings range from 19.5 A to 20.8 A and the percent of polymer 
incorporated ranges from 20.4 wt% to 23.0 wt%. Synthetic PDDA- 
hectorite displays the lowest d-spacing at 15.8 A, and less cationic 
PDDA is incorporated into hectorite (7.8 wt% organic) than the 
other neutral polymers (17.8-23.0 wt% organic). The basal spacing 
for synthetic HPMC-hectorite is the largest at 25.2 A. Small angle 
neutron scattering was used to further examine the PVA-clay sys- 
tems. 


26654 (ANL/CHM/CP-85038) Charge injection into small 
semiconductor particles. Lawless, D.; Luangdilok, C.; Cook, 
A.R.; Meisel, D. Argonne National Lab., IL (United States). [1995]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950518-13: 187. meeting of 
the Electrochemical Society, Reno, NV (United States), 21-26 May 
1995). Order Number DE95013467. Source: OSTI; NTIS; GPO 
Dep. 

We report on the effect of the injection of electrons into small 
CdS particles on their spectroscopy. Solvated electrons were gen- 
erated pulse radiolytically and their reaction with the particles was 
monitored. As a result of the excess charge, the absorption by the 
particle in the exciton region is bleached. The bleaching tacks the 
shift in band edge as the particle size decreases. However, excess 
electrons in larger particles are more efficient tan in small particles. 
It is concluded that the effort originates in the electric field effect 
generated by the excess charge. 


26655 (ANL/CHMW/CP-86628) Porous networks derived 
from synthetic polymer-clay complexes. Carrado, K.A.; Thiya- 
garajan, P.; Elder, D.L. Argonne National Lab., IL (United States). 
12 May 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950402— 
10: 209. American Chemical Society (ACS) national meeting, 
Anaheim, CA (United States), 2-6 Apr 1995). Order Number 
DE95013696. Source: OSTI; NTIS; INIS; GPO Dep. 

Synthetic hectorites were hydrothermally crystallized with direct 
incorporation of a cationic polymer poly(dimethy! dially! ammonium 
chloride) (PDDA), and two neutral cellulosic polymers hydrox- 
ypropyl methylcellulose (HPMC) and hydroxyethyl cellulose (HEC). 
Synthetic PDDA-hectorite displays the lowest d-spacing at 15.8 A 
along with less polymer incorporation (7.8 wt % organic) than the 
neutral polymers (18-22 wt % organic). Thermal analysis and small 
angle neutron scattering were used to further examine the polymer- 
clay systems. Clay platelets of the largest size and best stacking 
order occur when cationic PDDA polymer is used. PDDA also en- 
hances these properties over the crystallites prepared for a control 
mineral, where no polymer is used. HEC acts to aggregate the sil- 
ica, leaving less to react to form clay. The clay platelets which 
result from HEC are small, not stacked to a large degree, and ori- 
ented randomly. Neutral HPMC acts more like cationic PDDA in 
that larger clay platelets are allowed to form. The extended mi- 
crostructure of the clay network remains undisturbed after polymer 
is removed by calcination. When no polymer is used, the synthetic 
hectorite has a No BET surface area of 200 M*/gm, even after 
calcination. This increases by 20-50% for the synthetic polymer- 
hectorites after the polymer is removed by calcination. 


26656 (ANL/ET/CP-80264) Plastic deformation of alumina 
reinforced with SiC whiskers. DeArellano-Lopez, A.R. (Seville 
Univ. (Spain). Dept. Materia Condensada); Dominguez-Rodriguez, 
A.; Goretta, K.C.; Routbort, J.L. Argonne National Lab., IL (United 
States). Jun 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States);Ministerio de Education y Ciencia (Spain). DOE 
Contract W-31-109-ENG-38. (CONF-940865-6: Conference on 
plastic deformation of ceramics, Snowbird, UT (United States), 7- 
12 Aug 1994). Order Number DE95015705. Source: OSTI; NTIS; 
GPO Dep. 
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Addition of small amounts of stiff reinforcement (SiC whiskers) to 
a polycrystalline AL2O3 matrix partially inhibits grain boundary slid- 
ing because of an increase in threshold stress. When the 
concentration of whiskers is high enough, a pure diffusional mech- 
anism takes over the control of plastic deformation of the 
composites. For higher whisker loadings, the materials creep prop- 
erties depend on a microstructural feature different from the 
nominal grain size. A tentative correlation of this effective mi- 
crostructural parameter with the spacing between the whiskers was 
established through a model. 


26657 (ANL/ET/CP-85377) Full-field characterization of 
thermal diffusivity in continuous- fiber ceramic composite ma- 
terials and components. Steckenrider, J.S. (Argonne National 
Lab., IL (United States)); Ellingson, W.A.; Rothermel, S.A. Argonne 
National Lab., IL (United States). [1995]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950472-16: SPIE international symposium 
on aerospace/defense sensing and dual-use photonics, Orlando, 
FL (United States), 17-21 Apr 1995). Order Number DE95011923. 
Source: OSTI; NTIS; GPO Dep. 

Continuous-fiber ceramic matrix composites (CFCCs) are cur- 
rently being developed for various high-temperature applications, 
including use in advanced heat engines. Among the material 
classes of interest for such applications are silicon carbide (SiC)- 
fiber-reinforced SiC (SiCip/SiC), SiC-fiber-reinforced silicon nitride 
(SiC (®/SigN4), aluminum oxide (Al2O3)-fiber-reinforced Al2O3 
(AlzO3;)/AlpO3), and others. In such composites, the condition of 
the interfaces (between the fibers and matrix) are critical to the 
mechanical and thermal behavior of the component (as are con- 
ventional mechanical defects such as cracks, porosity, etc.). For 
example, oxidation of this interface (especially on carbon coated 
fibers) can seriously degrade both mechanical and thermal proper- 
ties. Furthermore, thermal shock damage can degrade the matrix 
through extensive crack generation. A nondestructive evaluation 
method that could be used to assess interface condition, thermal 
shock damage, and to detect other “defects” would thus be very 
beneficial, especially if applicable to full-scale components. One 
method under development uses infrared thermal imaging to pro- 
vide “single-shot” full-field assessment of the distribution of thermal 
properties in large components by measuring thermal diffusivity. By 
applying digital image filtering, interpolation, and least-squares- 
estimation techniques for noise reduction, we can achieve 
acquisition and analysis times of minutes or less with submillimeter 
spatial resolution. The system developed at Argonne has been 
used to examine the effects of thermal shock, oxidation treatment, 
density variations, and variations in oxidation resistant coatings in 
a full array of test specimens. Subscale CFCC components with 
nonplanar geometries have also been studied for manufacturing- 
induced variations in thermal properties. 


26658 (ANL/MSD/CP-86639) Magnetic phase transitions in 
epitaxial Fe/Cr superlattices. Fullerton, E.E. (Argonne National 
Lab., IL (United States). Materials Science Div.). Argonne National 
Lab., IL (United States). [1995]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9506224—1: 8. Brazilian meeting on condensed matter 
physics, Sao Paulo (Brazil), 6-10 Jun 1995). Order Number 
DE95013737. Source: OSTI; NTIS; GPO Dep. 

Fe/Cr superlattices exhibit a variety of intriguing magnetic prop- 
erties not observed in bulk materials. Examples include oscillatory 
interlayer coupling and giant magnetoresistance. Growth of epitax- 
ial superlattices allows the interlayer coupling and magnetic 
anisotropy to be tailored to probe rather subtle magnetic ordering 
transitions of thin-film antiferromagnets. The author discusses two 
such transitions, the surface spin-flop transition in Fe/Cr(211) su- 
perlattices and the Neel transition of thin Cr layers in proximity with 
Fe in Fe/Cr(001) superlattices. The surface spin-flop transition is a 
first-order, field-induced phase transition in antiferromagnets with 
uniaxial magnetic anisotropy and the field applied along the easy 
direction. In Fe/Cr(100) superlattices, the antiferromagnetic order- 
ing of the Cr spacers results in anomalies in a variety of physical 
properties. The transition temperature is strongly Cr thickness de- 
pendent. A ‘transition-temperature shift exponent’ is extracted from 
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the data in the thick Cr regime (< 160 A) and discussed in terms 
of a combination of finite-size and spin-frustration effects. 


26659 (ANL/RE/CP-85884) Mechanical behavior of a suite 
of elastomers used for seismic base isolation. Kulak, R.F.; 
Hughes, T.H. Argonne National Lab., IL (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. (CONF-950740-74: Joint 
ASME/JSME pressure vessels and piping conference, Honolulu, Hi 
(United States), 23-27 Jul 1995). Order Number DE95014070. 
Source: OSTI; NTIS; GPO Dep. 

Several practical systems have been developed to protect 
structures and their contents from the potential devastating conse- 
quences of earthquakes. The use of seismic isolation has recently 
proven to be an effective means to mitigate earthquake damage. 
With seismic isolation, the structures are decoupled from the 
strong horizontal ground accelerations. The use of high damping 
elastomer, steel lamiriated seismic isolation bearings has been 
proven to be an effective method for seismic base isolation. This 
paper describes recent research conducted at Argonne National 
Laboratory to find the mechanical response characteristics of a 
suite of elastomers compounded for use in elastomeric seismic iso- 
lation bearings. The response characteristics were obtained by 
testing small coupons of each elastomer in a high precision dy- 
namic testing machine. Specifically, the paper reports on tests 
performed to find the variations in stiffness and energy dissipation 
with strain level, loading rate, and cycle number. The paper also 
reports on the effects that strain level has on stiffness recovery. 


26660 (BNL-61993) Characterization of silicon implanted 
SiO, layers using positron annihilation spectroscopy. Ghislotti, 
G. (Brookhaven National Lab., Upton, NY (United States)); Nielsen, 
B.; Asoka-Kumar, P.; Lynn, K.G.; Szeles, C.; Bottani, C.E.; Bertoni, 
S.; Cerofolini, G.F.; Meda, L. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9505167—1: Spring meeting of the European Materials Research 
Society, Strasbourg (France), 22-26 May 1995). Order Number 
DE95016009. Source: OSTI; NTIS; GPO Dep. 

Silicon implanted thermal SiO, layers were studied using depth- 
resolved positron annihilation spectroscopy (PAS) and transmission 
electron microscopy (TEM). TEM observations show the presence 
of silicon nanocrystals (Sinc) in the region between 200 nm and 
200 nm. The defect annealing behavior is studied by means of 
PAS. For 1000°C annealed samples at a depth for which Sine are 
observed, a distinctive PAS signal is detected and ascribed to the 
Sinc/SiO>o interface. 


26661 (CONF-9203127-2) Electric field-induced deforma- 
tion of polyelectrolyte gels. Adolf, D.; Hance, B.G. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO4-94AL85000 ; AC04-76DP00789. From 1. international 
conference on intelligent materials; Oiso-Machi (Japan); 23-25 Mar 
1992. Order Number DE95016546. Source: OSTI; NTIS; GPO Dep. 

Water-swollen polyelectrolyte gels deform in an electric field. We 
observed that the sign and magnitude of the deformation is depen- 
dent on the nature of the salt bath in which the gel is immersed 
and electrocuted. These results are compatible with a deformation 
mechanism based upon creation of ion density gradients by the 
field which, in turn, creates osmotic pressure gradients within the 
gel. A consistent interpretation results only if gel mobility is allowed 
as well as free ion diffusion and migration. 


26662 (CONF-941144-168) Structural characterization of a 
polymer substituted fullerene (flagellene) by small angle neu- 
tron scattering. Affholter, K.A. (Oak Ridge National Lab., TN 
(United States)); Bunick, G.J.; Wignall, G.D.; Desimone, J.M.; 
Hunt, M.O. Jr.; Menceloglu, Y.Z.; Samulski, E.T. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States);North Carolina Univ., Chapel Hill, NC (United 
States). DOE Contract AC05-840R21400. Air Force Contract 
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F3361-90-C-5813. From 1994 fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 
1994. Order Number DE95014590. Source: OSTI; NTIS; GPO Dep. 
Small-angle neutron scattering (SANS) can structurally charac- 
terize fullerenes in solvents with strong SANS contrast (e.g. CS2). 
Deuterated solvents (e.g. toluene-dg) have a high scattering length 
density (SLD), which is close to that of Ceo and C79 moieties. 
Hence, there is virtually no SANS contrast with the solvent and 
these particles are practically “invisible” in such media. On the other 
hand, the negative scattering length of hydrogen means that the 
SLD of H'-containing materials is much lower, so they have strong 
contrast with toluene-dg. Thus, SANS makes it possible to study 
the size and shapes of modified buckyballs such as the polymer- 
substituted fullerenes, or flagellenes. These consist of Cg cores to 
which 1-4 polystryene chains (with a molecular weight, MW ~ 
2000) are attached. The extrapolated cross section at zero angle 
of scatter [d£/dQ(0)] is a function of the number of pendant chains, 
so SANS can be used to assess the number of “arms” which are 
covalently attached to the fullerene “sphere.” Close agreement 
(+4%) between measured and calculated values of di/dQ(0) along 
with independent estimates of the radius of gyration (Rg) and sec- 
ond virial coefficient (Az) for a calibration linear polystyrene sample 
serves as a cross check on the validity of this methodology. 


26663 (CONF-9503125-3) Direct atomic resolution imaging 
of dislocation core structures in a 300 kV stem. McGibbon, A.J. 
(Univ. of Glasgow (United Kingdom). Dept. of Physics and Astron- 
omy); Pennycook, S.J. Oak Ridge National Lab., TN (United 
States). May 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States);Oak Ridge Inst. for Science and Education, TN 
(United States). DOE Contract ACO5-840R21400. From 9. interna- 
tional conference on microscopy of semiconducting materials; 
Oxford (United Kingdom); 20-23 Mar 1995. Order Number 
DE95017422. Source: OSTI; NTIS; GPO Dep. 

By employing the incoherent imaging technique of Z-contrast 
imaging in a 300kV STEM, the authors show that it is possible to 
provide directly interpretable, atomic resolution images of the sub- 
lattice in compound semiconductors. Using this approach, analysis 
of dislocations at an interface in the CdTe(001)/GaAs(001) system 
reveals unexpected core structures at Lomer dislocations. 


26664 (CONF-950412-19) Growth of highly doped p-type 
ZnTe films by pulsed laser ablation in molecular nitrogen. 
Lowndes, D.H. (Oak Ridge National Lab., TN (United States)); 
Rouleau, C.M.; Budai, J.D.; Poker, D.B.; Geohegan, D.B.; Zhu, 
Shen; McCamy, J.W.; Puretzky, A. Oak Ridge National Lab., TN 
(United States). Apr 1995. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Spring 
meeting of the Materials Research Society (MRS); San Francisco, 
CA (United States); 17-21 Apr 1995. Order Number DE95013974. 
Source: OSTI; NTIS; GPO Dep. 

Highly p-doped ZnTe films have been grown on semi-insulating 
GaAs (001) substrates by pulsed-laser ablation (PLA) of a stoichio- 
metric ZnTe target in a high-purity N2 ambient without the use of 
any assisting (DC or AC) plasma source. Free hole concentrations 
in the mid-10'° cm-% to > 107° cm-* range were obtained for a 
range of nitrogen pressures The maximum hole concentration 
equals the highest hole doping reported to date for any wide band 
gap II-VI compound. The highest hole mobilities were attained for 
nitrogen pressures of 50-100 mTorr (~6.5-13 Pa). Unlike recent 
experiments in which atomic nitrogen beams, extracted from RF 
and DC plasma sources, were used to produce p-type doping 
during molecular beam epitaxy deposition, spectroscopic measure- 
ments carried out during PLA of ZnTe in No do not reveal the 
presence of atomic nitrogen. This suggests that the high hole con- 
centrations in laser ablated ZnTe are produced by a new and 
different mechanism, possibly energetic beam-induced reactions 
with excited molecular nitrogen adsorbed on the growing film sur- 
face, or transient formation of Zn-N complexes in the energetic 
ablation plume. This appears to be the first time that any wide 
band gap (Eg > 2 eV) II-VI compound (or other) semiconductor 
has been impurity-doped from the gas phase by laser ablation. In 
combination with the recent discovery that epitaxial ZnSe,_,S, 
films and heterostructures with continuously variable composition 
can be grown by ablation from a single target of fixed composition, 





these results appear to open the way to explore PLA growth and 
doping of compound semiconductors as a possible alternative to 
molecular beam epitaxy. 


26665 (CONF-950412-24) The effects of rapid recrystalliza- 
tion and ion implanted carbon on the solid phase epitaxial 
regrowth of Si,_,Ge, alloy layers on silicon. Antonell, M.J. 
(Florida Univ., Gainesville, FL (United States)); Jones, K.S.; 
Haynes, T.E. Oak Ridge National Lab., TN (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Spring meeting of the Materials Research Society (MRS); San 
Francisco, CA (United States); 17-21 Apr 1995. Order Number 
DE95014581. Source: OSTI; NTIS; GPO Dep. 

Transmission electron microscopy has been combined with time- 
resolved reflectivity and ion channeling to study the effects of 
regrowth temperature and carbon introduction by ion implantation 
on the solid phase epitaxial regrowth (SPER) of strained 2000A, 
Sip.gsGe@o.12/Si alloy films grown by molecular-beam epitaxy (MBE). 
Relative to the undoped layers, carbon incorporation in the MBE 
grown SiGe layers prior to regrowth at moderate temperatures 
(500—700C) has three main effects on SPER: these include a re- 
duction in SPER rate, a delay in the onset of strain-relieving defect 
formation, and a sharpening of the amorphouse-crystalline (a/c) in- 
terface, i.e., promotion of a two-dimensional (planar) growth front. 
Recrystallization of amorphized SiGe layers at higher temperatures 
(1100C) substantially modifies the defect structure in samples both 
with and without carbon. At these elevated temperatures treading 
dislocations extend completely to the Si/SiGe interface. Stacking 
faults are eliminated in the high temperature regrowth, and the 


treading dislocation density is slightly higher with carbon implanta- 
tion. 


26666 (CONF-950412-38) Vapor breakdown during abla- 


tion by nanosecond laser pulses. Liu, C.L.; Leboeuf, J.N.; Wood, 
R.F.; Geohegan, D.B.; Donato, J.M.; Chen, K.R.; Puretzky, A.A. 


Oak Ridge National Lab., TN (United States). Apr 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Spring meeting of the Materials Research 
Society (MRS); San Francisco, CA (United States); 17-21 Apr 1995. 
Order Number DE95014262. Source: OSTI; NTIS; GPO Dep. 

Plasma generation through vapor breakdown during ablation of a 
Si target by nanosecond KrF laser pulses is modeled using 0- 
dimensional rate equations. Although there is some previous work 
on vapor breakdown by microsecond laser pulses, there have been 
no attempts made on vapor breakdown by nanosecond laser 
pulses. This work intends to fill the gap. A kinetic model is devel- 
oped considering following factors: (1) two temperatures of both 
electrons and heavy-body particles (ions, neutrals, and excited 
states of neutrals), (2) absorption mechanisms of laser energy in- 
clude inverse bremstrahlung (IB) processes and photoionization of 
excited states, (3) ionization acceleration mechanisms included are 
electron-impact excitation of ground state neutrals, electron-impact 
ionization of exited states of neutrals, photoionization of excited 
states of neutrals, and all necessary reverse processes. The rates 
of various processes considered are calculated according to the 
formula given by Zel'dovich and Raizer. The authors use a second 
order predictor-corrector numerical scheme for iterations of the rate 
equations. The rate equations are solved for five quantities, 
namely, densities of electrons, neutrals, and excited states of neu- 
trals, and the temperatures of electrons and heavy-body particles. 
The total breakdown times (sum of evaporation time and vapor 
breakdown time) at different energy fluences are then calculated. 
The results are compared with experimental observations of Si tar- 
get ablation using a KrF laser. A more detailed description of the 
model and the results will be published later. 


26667 (CONF-950412—-46) Dynamical modeling of laser ab- 
lation processes. Leboeuf, J.N.; Chen, K.R.; Donato, J.M.; 
Geohegan, D.B.; Liu, C.L.; Puretzky, A.A.; Wood, R.F. Oak Ridge 
National Lab., TN (United States). [1995]. 15p. Sponsored by US- 
DOE, Washington, DC (United States);Oak Ridge Inst. for Science 
and Education, TN (United States). DOE Contract AC05- 
840R21400. From Spring meeting of the Materials Research 
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Society (MRS); San Francisco, CA (United States); 17-21 Apr 1995. 
Order Number DE95017384. Source: OSTI; NTIS; GPO Dep. 

Several physics and computational approaches have been devel- 
oped to globally characterize phenomena important for film growth 
by pulsed laser deposition of materials. These include thermal 
models of laser-solid target interactions that initiate the vapor 
plume; plume ionization and heating through laser absorption be- 
yond local thermodynamic equilibrium mechanisms; gas dynamic, 
hydrodynamic, and collisional descriptions of plume transport; and 
molecular dynamics models of the interaction of plume particles 
with the deposition substrate. The complexity of the phenomena in- 
volved in the laser ablation process is matched by the diversity of 
the modeling task, which combines materials science, atomic 
physics, and plasma physics. 


26668 (CONF-950412-49) Formation of artificially-layered 
thin-film compounds using pulsed-laser deposition. Norton, 
D.P.; Chakoumakos, B.C.; Lowndes, D.H.; Budai, J.D. Oak Ridge 
National Lab., TN (United States). Apr 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Spring meeting of the Materials Research 
Society (MRS); San Francisco, CA (United States); 17-21 Apr 1995. 
Order Number DE95017424. Source: OSTI; NTIS; INIS; GPO Dep. 

Superlattice structures, consisting of SrCuO2, (Sr,Ca)CuO2, and 
BaCuO, layers in the tetragonal, “infinite layer” crystal structure, 
have been grown by pulsed-laser deposition (PLD). Superlattice 
chemica! modulation is observed for structures with component lay- 
ers as thin as a single unit cell (~3.4 A), indicating that unit-cell 
control of (Sr,Ca)CuOz growth is possible using conventional 
pulsed-laser deposition over a wide oxygen pressure regime. X-ray 
diffraction intensity oscillations, due to the finite thickness of the 
film, indicate that these films are extremely flat with a thickness 
variation of only ~20 A over a length scale of several thousand 
angstroms. Using the constraint of epitaxy to grow metastable 
cuprates in the infinite layer structure, novel high-temperature su- 
perconducting structural families have been formed. In particular, 
epitaxially-stabilized SrCuO./BaCuO, superlattices, grown by se- 
quentially depositing on lattice-matched (100) SrTiO; from BaCuO2 
and SrCuOz ablation targets in a PLD system, show metallic con- 
ductivity and superconductivity at T.(onset) ~70 K. These results 
show that pulsed-laser deposition and epitaxial stabilization have 
been used to effectively “engineer” artificially-layered thin-film ma- 
terials. 


26669 (CONF-9505122-5) Application of NRA/channeling 
to study He* implanted waveguides. Williams, E.K. (Alabama A 
and M Univ., Normal, AL (United States)); lla, D.; Sarkisov, S.; 
Venkateswarlu, P.; Poker, D.B. Oak Ridge National Lab., TN 
(United States). Jun 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International conference on ion beam analysis; Tempe, AZ (United 
States); 22-26 May 1995. Order Number DE95017447. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four different techniques (RBS/channeling, NRA/channeling, 
prism coupling, and TRIM) for estimating the depth and width of a 
damaged layer created by ion implantation in LINDO; are com- 
pared. Waveguides can be created in LINbO3 by lattice disruption 
damage with light ions (protons, alphas) or by implantation with Ti. 
End of range damage results in a decrease in refractive index that 
acts as a low index barrier to create a waveguide. In the electronic 
stopping region the ordinary index of LiNbO; is decreased while 
the extraordinary index is increased. The damage in the electronic 
stopping regime is removed by annealing to a temperature lower 
than that needed to remove the nuclear damage. RBS/channeling 
is used to examine displacement of Nb atoms and NRA/channeling 
is used to study displacement of Li atoms using Li(p,a) and Li(p,-y) 
reactions. The authors have analyzed waveguides produced by im- 
plantation of 1.7 Mev He*. Comparison of the NRA/Channeling 
results of as implanted and 175 C and 400 C annealed crystals 
suggest that electronic stopping induced lattice distortion is respon- 
sible for the increase in the extraordinary index in the electronic 
stopping region. 


26670 (CONF-950908—1) Weld-overlay iron-aluminide coat- 
ings for use in high-temperature oxidizing/sulfidizing 
environments. Tortorelli, P.F. (Oak Ridge National Lab., TN 
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(United States). Metals and Ceramics Div.); Goodwin, G.M.; How- 
ell, M.; DeVan, J.H. Oak Ridge National Lab., TN (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 2. international 
conference on heat resistant materials; Gatlinburg, TN (United 
States); 11-14 Sep 1995. Order Number DE95017454. Source: 
OSTI; NTIS; GPO Dep. 

The development of iron-aluminide weld overlay coatings for 
high-temperature oxidation and sulfidation resistance critically de- 
pends on the determination of the aluminum concentration range 
for which good corrosion behavior and weldability coexist. This 
study demonstrated that a sound weld overlay composition with 
about 30 at.% Al has relatively low corrosion rates in a highly ag- 
gressive oxidizing/sulfidizing (H2S-H2-H2O0-Ar) environment at 800 
C. Its corrosion resistance was superior to alloys with compositions 
like that of type 310 stainless steel and Fecralloy. The results with 
this overlay composition can be explained on the basis of what is 
known about the effects of variations in aluminum and chromium 
concentrations on high-temperature oxidation/sulfidation from 
studies with bulk iron aluminides. While higher aluminum concen- 
trations are even better for long-term corrosion resistance, the 
ability to reliably produce weld overlays of such compositions with- 
out hydrogen cracking is problematical and is the subject of 
continuing development 


26671 (DOE/CE/15599-T3) Whisker reinforced glass ce- 
ramic. Quarterly progress report No. 3, March 28, 1995—June 
27, 1995. Pickrell, G.R.; Brown, J.J. Jr. Materials Technologies of 
Virginia, Inc., Blacksburg, VA (United States). 25 Jul 1995. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-94CE15599. Order Number DE95015530. Source: 
OSTI; NTIS; GPO Dep. 

Goal is to to investigate physical properties of an in-situ whisker- 
reinforced glass ceramic material and to produce prototype heat 
exchanger tubes for testing in a coal combustion environment. 
Problems in casting and cooling the glass were encountered and 
dealt with. The slow cooled glass melt powder will be used to pre- 
pare the bar samples for mechanical tests. 


26672 (DOE/ER/12117-3) Cationically polymerizable 
monomers derived from renewable sources. Final report. 
Rensselaer Polytechnic inst., Troy, NY (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER12117. Order Number DE95017766. Source: 
OSTI; NTIS; GPO Dep. 

Objective is to use products from plant sources as monomers for 
direct production of polymers for plastic applications. (Epoxidized 
triglycerides as renewable monomers in photoinitiated cationic 
polymerization.) High-volume American agricultural products such 
as soybean, cotton or linseed oils or forestry products such as 
lignin and cellulose derived chemicals were targeted for use either 
directly or with slight modification for producing the plastics. 
Cationic photopolymerization will be used. 


26673 


(DOE/ER/13184—4) Thermal stress microfracturing 
of crystalline and sedimentary rock. Final report, September 
16, 1987—September 15, 1991. Wang, H. Wisconsin Univ., Madi- 
son, WI (United States). Dept. of Geology and Geophysics; 


Lawrence Livermore National Lab., CA (United States). Aug 
1995. 3p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract FG02-84ER13184 ; W-7405-ENG-48. Order 
Number DE95017318. Source: OSTI; NTIS; INIS; GPO Dep. 

Slow uniform heating of crustal rocks is both a pervasive geo- 
logic process and an anticipated by-product of radioactive waste 
disposal. Such heating generates microcracks which alter the 
strength, elastic moduli, and transport properties of the rock. The 
research program was to understand mechanisms of thermal 
cracking in rocks. It included development of a theoretical under- 
standing of cracking due to thermal stresses, laboratory work to 
characterize crack strain in rocks thermally stressed under different 
conditions (including natural thermal histories), microscopic work to 
count and catalog crack occurrences, and geologic application to 
determine paleostress history of granites fiom the midcontinent. 
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26674 (DOE/ER/45125-13) Structures and shear response 
of lipid monolayers. Progress report, August 1, 1993—January 
31, 1996. Dutta, P.; Ketterson, J.B. Northwestern Univ., Evanston, 
IL (United States). Aug 1995. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-84ER45125. Order 
Number DE95016564. Source: OSTI; NTIS; INIS; GPO Dep. 

Of the many systems now classified as “soft condensed matter’, 
lipids are some of the best known and most studied. Lipids occur 
most commonly in membranes, but the artificially created lipid sys- 
tems known as Langmuir films (on water) and Langmuir-Blodgett 
films (on solid substrates) are in some ways better-defined and 
more easily controlled systems with which to address many of the 
same questions. Studies of these systems have a long and 
distinguished history, but in the past decade there has been an ex- 
plosion of activity in this area, driven by the availability of a or 
more powerful experimental probes but also in part by the hope of 
producing new structured molecular materials and devices. Today 
the focus of device-oriented research is shifting to self-assembled 
(chemisorbed) films, because it is recognized that these films are 
somewhat more stable under application conditions. This trend has 
resulted in a generally more appropriate view of Langmuir and 
Langmuir Blodgett films as model systems with which to study the 
properties of organized molecular assemblies. These films are part 
of a larger class that includes membranes, lamellar paraffins and 
liquid crystals as well as self-assembled films, but with certain ex- 
perimental and conceptual advantages (such as the ease with 
which the density may be varied, and the tethering to a flat plane). 
This report describes the continued studies of the phase diagrams 
of Langmuir monolayers, and efforts to understand the variables 
that affect the structures formed. It also describes studies of the 
structure of a transferred monolayer, and how this evolves as fur- 
ther layers are added. Finally, the authors describe their studies of 
the mechanical response of Langmuir-Blodgett films using a small- 
strain torsion balance at the center of a circular trough. 


26675 (DOE/ER/45217-9) Mechanism of mechanical fa- 
tigue of silica glass. Final technical report, July 1985—June 
1995. Tomozawa, M. Rensselaer Polytechnic Inst., Troy, NY 
(United States). Dept. of Materials Science and Engineering. Aug 
1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER45217. Order Number 
DE95017791. Source: OSTI; NTIS; GPO Dep. 

Objective is to study the static fatigue mechanism of silica 
glasses such as optical communication fibers. It is shown that the 
strength increase by thermal or hydrothermal treatment can be ex- 
plained by formation of blunt crack tips. Specimens with blunt 
cracks exhibited fatigue only in water and NH3. While fatigue of 
glasses with sharp cracks involves only crack propagation, that of 
glasses with blunt cracks involves both crack initiation and propa- 
gation. Nonaqueous liquids can be adsorbed on the glass surface 
only, thus can aid crack propagation only. Water/NH3 can exhibit 
both adsorption and diffusion, and the ability of water to initiate a 
crack appears related to its diffusion into the glass. Mechanical fa- 
tigue of pristine silica fibers takes place in water but is not 
expected in nonaqueous liquids. Water entry into silica glass is ac- 
celerated by applied stress. Water entry (diffusion) into silica 
glasses at low temperatures was found closely coupled with struc- 
tural relaxation of the glass, which lowers the fictive temperature. 
The relaxation can be monitored by simple IR spectroscopy; IR ab- 
sorbance measures the fictive temperature over the entire 
thickness while IR reflection measures that of the surface. By com- 
bining IR reflection peak position measurement and successive 
etching, the depth profile of the fictive temperature can be deter- 
mined. This was done in a communication fiber and in a specimen 
heat treated below the glass transition temperature. Glasses with 
higher fictive temperatures exhibit greater fatigue resistance. 


26676 (DOE/PC/94063-T1) Production and screening of 
carbon products precursors from coal: Carbon products 
consortium. Quarterly technical progress report and key per- 
sonnel staffing report, No. 1, February 15, 1995-March 30, 
1995. West Virginia Univ. Research Corp., Morgantown, WV 
(United States). Jun 1995. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-95PC94063. Order Num- 
ber DE95017230. Source: OSTI; NTIS; GPO Dep. 





The Carbon Products Consortium (CPC) is a university, industry, 
national laboratory cooperative research, development and com- 
mercialization partnership focused on the use of coal-derived 
precursors for a wide range of carbon products. The CPC program 
has evolved over five years through the combined efforts of 
academic, congressional, industrial, and government agency partic- 
ipation and support. The PETC funded WVU portion of the CPC 
involves both administration and research. During the preceding 
quarter, the Project Management Plan specified in Task 1 of the 
Workplan has been initiated and a draft will be submitted to the 
DOE COR. A CPC Participants Agreement has been approved and 
signed by the university and industrial participants. The WVU car- 
bon products group has added three additional technicians to help 
initiate the project. Several new reactor systems have been ob- 
tained for the solvent extraction lab. Due to WVU's experience and 
background in solvent extraction of coal, the WVU portion of the 
project will be in operation very soon. Several small samples (one 
ounce or less) of coal extracts will be provided to UCAR for initial 
screening. 


26677 (INIS-mf-14550, pp. 31) Diodes made from poly- 
mers: electroluminescence. Schwoerer, M. (Physikalisches Inst. 
und Bayreuther Inst. fuer Makromolekuslforschung, Univ. Bayreuth, 
95440 Bayreuth (Germany)). O6esterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 18-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTROLUMINESCENCE/diode 
tubes; ELECTROLUMINESCENCE/polymers; ELECTROLUMINES- 
CENCE; POLYMERS; LUMINESCENCE; PHOTOELECTRIC 
CELLS; PHOTON-ELECTRON INTERACTIONS; POLYPHENYLS; 
SEMICONDUCTOR JUNCTIONS 


26678 (INIS-mf-14550, pp. 46) Preparation of large Silicon 
monocrystals for neutron optics. Zawisky, M. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Seidl, E.; 
Rauch, H. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SILICON/etching; SILICON/monocrystals; 
SILICON/polishing; INTERFEROMETRY; NEUTRON DIFFRAC- 
TION; RESONATORS; SILICON; ETCHING; MONOCRYSTALS; 
POLISHING; TRIGA-2-VIENNA REACTOR 


26679 (INIS-mf-14550, pp. 86) Electric transport in 
polyphenyl electroluminescence electronic elements. Tasch, S. 
(Inst. fuer Festkoerperphysik, Technische Univ. Graz, Petersgasse 
16, 8010 Graz (Austria)); Meghdadi, F.; Martin, V.; Leditzky, G.; 
Leising, G. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. POLYPHENYLS/electroluminescence; 
BOUNDARY LAYERS; ELECTRIC FIELDS; ELECTRICAL EQUIP- 
MENT; ELECTRICAL PROPERTIES; LIGHT EMITTING DIODES; 
POLARONS; POLYPHENYLS; ELECTROLUMINESCENCE; RE- 
COMBINATION; SCHOTTKY BARRIER DIODES 


26680 (INIS-mf—14550, pp. 88) Optical and electronic prop- 
erties of poly(para-phenylene) by first principles calculations 
and experimental results. Ambrosch-Draxl, C. (Graz Univ. (Aus- 
tria). Inst. fuer Theoretische Physik); Abt, R.; Majewski, J.A.; Vogl, 
P.; Aichholzer, K.D.; Leising, G. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (CONF-9409362—: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. MATHEMATICAL MODELS/band theory; 
POLYPHENYLS/electrical properties; POLYPHENYLS/optical prop- 
erties; ELECTRON DENSITY; FUNCTIONAL ANALYSIS; 
POLYPHENYLS; POTENTIALS; X-RAY DIFFRACTION 


26681 (INIS-mf-14550, pp. 90) Characterizing of frequency 
modulated surtace-emitting semiconductor-laser diodes with a 
vertical resonator using investigations of reflection. Golshani, 
A. (inst. fuer Festkoerperelektronik, Techn. Univ. Wien, 
Gusshausstr. 25-29, 1040 Wien (Austria)); Gmachl, C.; Koeck, A.; 
Freisleben, S.; Gornik, EE. O6esterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SEMICONDUCTOR DIODES/frequency 
modulation; SEMICONDUCTOR DIODES/lasers; SEMICON- 
DUCTOR DIODES/refractive index; OPTICAL PROPERTIES; 
REFLECTION; RESONATORS; LASERS; SURFACES 


26682 (INIS-mf—14550, pp. 91) Investigation of the spectral 
distribution of laser diodes using coupling of surface modes. 
Freisleben, S. (inst. fuer Festkoerperelektronik, Techn. Univ. Wien, 
Gusshausstr. 25-29, 1040 Wien (Austria)); Koeck, A.; Gmachl, C.; 
Golshani, A.; Gornik, E.; Rosenberger, M.; Korte, L. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In 
German). (CONF-9409362-—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EMISSION SPECTROSCOPY/dasers; 
EMISSION SPECTROSCOPY/semiconductor diodes; CRYSTAL 
LATTICES; DIELECTRIC PROPERTIES; LASERS; OPTICAL 
MODES; OSCILLATION MODES; SURFACES 


26683 (INIS-mf-14550, pp. 106) Electrical transport proper- 
ties in thin YBaCuO-fiims with reduced oxygen content. Goeb, 
W. (Ludwig Boltzmann Inst. fuer Festkoerperphysik, Kopernikus- 
gasse 15, 1060 Wien (Austria)); Lang, W.; Kula, W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SUPERCONDUCTING FiLMS/electrical 
properties; SUPERCONDUCTING FILMS/magnetoresistance; BAR- 
IUM; CHARGED-PARTICLE TRANSPORT; COPPER; HALL 
EFFECT; OXYGEN; MAGNETORESISTANCE; TEMPERATURE 
RANGE 0013-0065 K; TEMPERATURE RANGE 0065-0273 K; 
TEMPERATURE RANGE 0273-0400 K; YTTRIUM 


26684 (INIS-mf—14550, pp. 107) Resistance and magnetore- 
sistance in heterogeneous high temperature superconductors. 
Lang, W. (Ludwig Boltzmann inst. fuer Festkoerperphysik, 
Kopernikusgasse 15, 1060 Wien (Austria)). Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetoresistance; MAGNETORESISTANCE/ginzburg-landau 
theory; ELECTRIC CONDUCTIVITY; GAUSS FUNCTION; HET- 
EROGENEOUS EFFECTS; MAGNETORESISTANCE; MAGNETIC 
FIELDS; MATHEMATICAL MODELS; PHASE TRANSFORMA- 
TIONS; TRANSITION TEMPERATURE 


26685 (INIS-mf-14550, pp. 110) Crystal structures of com- 
plex solid matter azides containing pyridine. Mautner, F.A. 
(Technische Univ., Graz (Austria). Inst. fuer Physikalische und The- 
oretische Chemie); Goher, M.A.S. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
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the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AZIDES/crystal structure; PYRIDINES/ 
crystal structure; AZIDES; CADMIUM; CALCIUM; CHROMIUM; 
COBALT; COPPER; MANGANESE; POTASSIUM; PYRIDINES; 
SODIUM; ZINC 


26686 (INIS-mf-14550, pp. 188) The influence of the 
absorption behaviour of synthetic material in the case of tem- 
perature measurement using IR radiation thermometers. 
Obendrauf, W. (Montanuniversitaet Leoben (Austria)); Langecker, 
G.R. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (in German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ABSORPTION SPECTRA/mathematical 
models; ABSORPTION SPECTRAVorganic polymers; ELEC- 
TROMAGNETIC RADIATION; FLOW MODELS; RADIATION 
DETECTION; TEMPERATURE MEASUREMENT 


26687 (INIS-mf-14554, pp. 65) Comparative Investigations 
on the Stress Corrosion Behavior of a -Al Bronze and a Brass 
in Sodium Nitrite. Ashour, E.A. (Electrochemistry and Corrosion 
Lab., National Research Center, Dokki, Cairo, (Egypt)). Atomic 
Energy Establishment, Cairo (Egypt). Apr 1995. 376p. (CONF- 
9504187—: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). In Abstracts of the 2. Alexandria intemational 
conference on heat exchangers, boilers and pressure vessels. Vol. 
1: Materials, thermal-hydraulics and design and fabrication. Order 
Number DE95634742. Source: OSTI; NTIS (US Sales Only); INIS. 
The stress corrosion behavior of a- Aluminum bronze (copper 
[Cu] -7% Al) (UNS C 61400) has been investigated as compared 
to a- brass under slow strain in sodium nitrite solutions under open 
- circuit and different anodic potentials. While a- brass was quite 
susceptible to SCC, a- Al bronze was found to be resistant to SCC. 
The ratios of time to failure in solution to that in air and of maximum 
stress in solution to that in air decreased sharply with increase of 
anodic potential for a-brass but remained virtually constant for a- 
Al bronze. The mode of failure was predominantly ductile for a- Al 
bronze under various conditions. The stress corrosion cracking of 
a - brass has been shown to be promoted by relatively concen- 
trated Na N O2 and high anodic potentials. Previous explanations 
for the change of the mode of failure from intergranular at open cir- 
cuit potential (OCP) to transgranular cracking under anodic 
potential were confirmed. The bronzes resistance to SCC was at- 
tributed to the presence of Alp O3 on the alloy surface. 10 Figs. 


26688 (LA—12980-C) 25th PolyMAC Conference, June 13- 
15, 1995. Smith, P.F. (comp.). Los Alamos National Lab., NM 
(United States). Jun 1995. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9506217—Absts.: 25. annual polymeric materials, adhesives 
and composites symposium, Los Alamos, NM (United States), 13- 
15 Jun 1995). Order Number DE95015024. Source: OSTI; NTIS; 
GPO Dep. 

This document contains abstracts of reports presented at the 
25th Annual Polymeric, Materials, Adhesives and Composites Sym- 
posium. Reports covered aging, testing and performance, and 
encapsulating materials. 


26689 (LA-13006-MS) Hugoniot equation of state of poly- 
mers. Carter, W.J.; Marsh, S.P. Los Alamos National Lab., NM 
(United States). Jul 1995. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95016708. Source: OSTI; NTIS; GPO Dep. 

The Hugoniot equations of state of a large number of represen- 
tative polymers have been obtained. Two aspects of the results are 
particularly striking: (1) The us(up) Hugoniots of all the polymers ex- 
trapolate to bulk sound velocities higher than the ultrasonic values, 
an indication of a rapidly varying rate of change of compressibility 
in this region. This is attributed both to the two-dimensional nature 
of polymer compression and to the form of the interchain interac- 
tion potential. (2) A relatively high pressure transformation (in the 
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range 20-30 GPa), characterized by a change in slope of the 
Us(Up) Hugoniot and sometime by a large volume change as well, 
is observed for all of the polymers. This transformation is probably 
associated with pressure-induced cross bonding. In particular, for 
those polymers which contain rings in their monomer structure and 
which display the largest volume change at transformation, it ts 
proposed that carbon-carbon covalent bonds along chains are bro- 
ken and tetragonal bonds between chains are formed in a manner 
analogous to the graphite-diamond transformation. 


26690 (LA-UR-93-3839, pp. 25-30) Rock strength under ex- 
plosive loading. Rimer, N.; Proffer, W. Los Alamos National Lab., 
NM (United States). Nov 1993. Contract DNA001-92-C-0074. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

This presentation emphasizes the importance of a detailed de- 
scription of the nonlinear deviatoric (strength) response of the 
surrounding rock in the numerical simulation of underground nu- 
clear explosion phenomenology to the late times needed for test 
ban monitoring applications. We will show how numerical simula- 
tions which match ground motion measurements in volcanic tuffs 
and in granite use the strength values obtained from laboratory 
measurements on small core samples of these rocks but also 
require much lower strength values after the ground motion has in- 
teracted with the rock. The underlying physical mechanisms for the 
implied strength reduction are not yet well understood, and in fact 
may depend on the particular rock type. However, constitutive 
models for shock damage and/or effective stress have been used 
successfully at S-Cubed in both the Geophysics Program (primarily 
for DARPA) and the Containment Support Program (for DNA) to 
simulate late time ground motions measured at NTS in many differ- 
ent rock types. 


26691 (LA-UR-—93-3839, pp. 93-97) Planar impact experi 
ments for EOS measurements. Furnish, M.D. (Sandia National 
Labs., Albuquerque, NM (United States)). Los Alamos National 
Lab., NM (United States). Nov 1993. DOE Contract AC04- 
76DP00789. (CONF-930397—: Numerical modeling for underground 
nuclear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). In Proceedings of the Numerical Modeling for 
Underground Nuclear Test Monitoring Symposium. 404p. Order 
Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The community concerned with the numerical modeling of 
groundshock produced by underground nuclear tests must have 
access to materials data to benchmark models of rock behavior. 
Historically the primary source of these data has been planar im- 
pact experiments. These experiments have involved gun, explosive 
and electrical launchers. Other methods of introducing planar 
shocks include shock driving by in-contact explosives or laser 
bursts. This paper briefly describes gun launcher-based planar im- 
pact methods used to characterize geological materials at Sandia 
National Laboratories. 


26692 (LA-UR-93-3839, pp. 99-106) Large scale Hugoniot 
material properties for Danby Marble. Rinehart, E.J. (Defense 
Nuclear Agency, Kirtland AFB, MN (United States)). Los Alamos 
National Lab., NM (United States). Nov 1993. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results of simulation experiments of nu- 
clear underground testing carried out using the HYDROPLUS 
methodology for yield verifications of non-standard tests. The ob- 
jective of this test series was to demonstrate the accuracy of stress 
and velocity measurements in hard, low porosity rock, to obtain 
comparisons of large-scale material properties with those obtained 
from laboratory testing of the same material, and to address the 
problems posed by a material having a clear precursor wave pre- 
ceding the main shock wave. The test series consisted of three 
individual experimental tests. The first established material proper- 
ties of the Danby marble selected for use in the experiments. The 





second and third tests looked at stress and velocity gage errors 
obtained when gages were placed in boreholes and grouted into 
place. 


26693 (LA-UR—93-3839, pp. 107-119) Experimental and the- 
oretical studies of spectral alteration in ultrasonic waves 
resulting from nonlinear elastic response in rock. Johnson, 
P.A. (Los Alamos National Lab., NM (United States)); McCall, K.R.; 
Meegan, G.D. Jr. Los Alamos National Lab., NM (United States). 
Nov 1993. DOE Contract W-7405-ENG-36. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). in 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments in rock show a large nonlinear elastic wave re- 
sponse, far greater than that of gases, liquids and most other 
solids. The large response is attributed to structural defects in rock 
including microcracks and grain boundaries. In the earth, a large 
nonlinear response may be responsible for significant spectral al- 
teration at amplitudes and distances currently considered to be well 
within the linear elastic regime. 


26694 (LA-UR-93-3839, pp. 121-133) Fundamental observa- 
tions concerning hysteresis in the deformation of intact and 
jointed rock with applications to nonlinear attenuation in the 
near source region. Boitnott, G.N. Los Alamos National Lab., NM 
(United States). Nov 1993. (CONF-930397-: Numerical modeling 
for underground nuclear test monitoring symposium, Durango, CO 
(United States), 23-25 Mar 1993). In Proceedings of the Numerical 
Modeling for Underground Nuclear Test Monitoring Symposium. 
404p. Order Number DE95003509. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In order to estimate yields of large underground explosions, it is 
important that we have a clear understanding of the near source 
phenomena and their effects on regional and teleseismic signals. 
While it is generally accepted that a considerable amount of atten- 
uation and resultant waveform distortion occurs due to nonlinear 
deformation near the source, an area that has received little atten- 
tion is the broad enveloping region where moderate stress 
perturbations occur. In this region, where strain perturbation ampli- 
tudes range from microstrains to a few millistrains, the resulting 
deformation of rock is inelastic and nonlinear but little to no perma- 
nent deformation results. Owing to its great extent, the moderate 
strain regime has the potential to influence the entire frequency 
band of the regional and teleseismic signals and thus may be cen- 
tral to the problem of inferring source characteristics from far field 
signals. Detailed rheological descriptions are required in order to 
understand the effects of the nonlinearities on the spectral content 
of regional and teleseismic signals. 


26695 (LA-UR-93-3839, pp. 135-147) Nonlinear hysteresis 
in an endochronic solid. Day, S.M. (San Diego State Univ., CA 
(United States)); Minster, J.B.; Tryon, M.; Yu, L. Los Alamos Na- 
tional Lab., NM (United States). Nov 1993. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses methods for numerical modeling of the at- 
tenuation of seismic waves in the nearfield where rock rheology is 
demonstrably nonlinear. The objective of this research was to iden- 
tify and validate a rheological model for rocks, valid at moderate 
strains, that is appropriate for incorporation into numerical source 
and wave propagation codes. This rheological model could then be 
applied to improve our understanding of seismic source physics. 


26696 


(LA-UR-93-3839, pp. 149-156) Analyzing Lagrange 
gauge measurements of spherical, cylindrical, or plane waves. 
Aidun, J.B. (Los Alamos National Lab., NM (United States)). Los 
Alamos National Lab., NM (United States). Nov 1993. (CONF- 


930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
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Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

Material response characterizations that are very useful in consti- 
tutive model development can be obtained from careful analysis of 
in-material (embedded, Lagrangian) gauge measurements of stress 
and/or particle velocity histories at multiple locations. The requisite 
measurements and the analysis are feasible for both laboratory 
and field experiments. The final product of the analysis is a set of 
load paths (e.g., radial stress vs. radial strain, tangential vs. radial 
stress, tangential vs. radial strain, radial stress vs. particle velocity) 
and their possible variation with propagation distance. Material 
model development can be guided and constrained by this informa- 
tion, but extra information or assumptions are needed to first 
establish a parameterized representation of the material response. 


26697 (LA-UR-93-3839, pp. 157-167) Influence of equation 
of state (EOS) and constitutive behavior on seismic coupling. 
Dey, T.N. (Los Alamos National Lab., NM (United States)). Los 
Alamos National Lab., NM (United States). Nov 1993. (CONF- 
930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of calculations, using a granite equation-of-state (EOS) 
illustrate the dependence on initial cavity size and on shear 
strength of parameters commonly used to describe the reduced ve- 
locity potential (RVP) and reduced displacement potential (RDP). 
Calculations for explosions in cavities in granite support both the 
results of Terhune, et al. (1979) showing enhanced seismic cou- 
pling for initial cavities of a few scaled meters radii and the results 
of King, et al. (1989) showing no enhanced coupling in the hydro- 
dynamic regime for the same initial cavity sizes. Calculations of 
seismic coupling for tamped explosions with the same granite 
model except for variations in shear strength show the transition 
from a strength dominated regime to an overburden dominated 
regime. When the rock strength is insufficient to prevent a large 
cavity rebound driven by the overburden stresses, the coupling as 
measured by the asymptotic RDP value becomes independent of 
strength. The RDP overshoot parameter appears to be a good indi- 
cator of whether this is occurring. It may be a useful parameter to 
filter the database of seismic records from nuclear explosions when 
looking for correlations with rock properties. 


26698 (LA-UR-93-3839, pp. 227-235) Explosive shielding 
by weak layers. Fourney, W.L. (Los Alamos National Lab., NM 
(United States)); Dick, R.D.; Weaver, T.A. Los Alamos National 
Lab., NM (United States). Nov 1993. (CONF-930397-: Numerical 
modeling for underground nuclear test monitoring symposium, Du- 
rango, CO (United States), 23-25 Mar 1993). In Proceedings of the 
Numerical Modeling for Underground Nuclear Test Monitoring Sym- 
posium. 404p. Order Number DE95003509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper presents the results of a series of computations 
which were carried out to determine the effect that a layer of ex- 
tremely weak rock embedded in an otherwise strong rock matrix 
would have on the displacements and velocities which result from 
the detonation of a nearby explosive source. The motivation for the 
study was the apparently different measurements obtained on the 
Mission Cyber Nuclear Event when compared to results obtained 
from other events of equal yield in similar geologic media. 


26699 (LA-UR-93-3839, pp. 267-274) Modeling under- 
ground explosions in porous limestone. White, J.W. Los Alamos 
National Lab., NM (United States). Nov 1993. DOE Contract 
W-7405-ENG-48. (CONF-930397—: Numerical modeling for under- 
ground nuclear test monitoring symposium, Durango, CO (United 
States), 23-25 Mar 1993). In Proceedings of the Numerical Model- 
ing for Underground Nuclear Test Monitoring Symposium. 404p. 
Order Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

This study consists of two parts. In the first part, we describe our 
simulation of the small scale dynamic experiments performed by 
SRI, and how these simulations produced the parameters that were 
used in our computer model for 16% porous limestone. The second 
part describes the simulation of an underground nuclear explosion 
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in which the limestone model is used to examine the sensitivity of 
yield estimation to the uncertainties in the computer model. 


26700 (LA-UR-95-1357) Dynamic Jahn-Teller effect in 
fullerene Ceo. Wang, W.Z. (Los Alamos National Lab., NM (United 
States)); Bishop, A.R.; Wang, C.L.; Yu, L.; Su, Z.B. Los Alamos 
National Lab., NM (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950294—1: 2. winterschool on novel materials, 
Kirchberg in Tirol (Austria), Feb 1995). Order Number 
DE95012061. Source: OSTI; NTIS; GPO Dep. 

Based on the Bogoliubov-de Gennes formalism, the linear multi- 
mode T,, @ 8hg static Jahn-Teller problem is analyzed for the 
charged Cgp~, Cgo*-, the lowest triplet and singlet self-trapped 
exciton (STE) of Ceo. The dynamic Jahn-Teller effect due to quan- 
tum tunneling between the six degenerate Ds, configurations is 
studied within a perturbation approach. The tunneling induced level 
splittings are determined to be *T,, @ ®T3,, ‘Ag @ 'Hg, °Tag © 
8Tig and 'Tsg © 'Tig for Ceo'~, Cgo*-, triplet and singlet STE's 
of neutral Ceo, respectively. The observable consequences of the 
dynamic Jahn-Teller effect are considered. Some of the Jahn-Teller 
active (as well as Raman-active) modes are predicted to be ob- 
servable as multi-phonon overtones in the infrared absorption. In 
the photo-induced multi-phonon resonant Raman scattering the 
tunnel splitting itself should show up in the Raman spectrum, and 
the depolarization ratio is sensitive to the exciting frequency. 


26701 (LA-UR-95-1708) The effect of temperature, growth 
kinetics, and substrate on the microstructure of RF off-axis 
sputter deposited YBajCu,0, thin films. Hawley, M.; Houlton, 
R.J.; Garzon, F.H.; Raistrick, 1.D. Los Alamos National Lab., NM 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950637-8: International workshop on superconductivity: controlled 
processing of high temperature superconductors - fundamentals 
and applications, Maui, HI (United States), 18-21 Jun 1995). Order 
Number DE95015323. Source: OSTI; NTIS; GPO Dep. 

YBaz2Cu307 (YBCO) thin films were grown on single crystal sub- 
strates by RF off-axis sputter deposition under different growth 
condition, systematically varied to change the kinetic and thermody- 
namic processes that determine both the film microstructure and its 
crystallographic orientation. The effect of substrate temperature, po- 
sition, and material, total chamber pressure, and RF power on the 
final film structure was examined. The growth matrix was bounded 
by temperatures from 640 to 780C, pressures from 50 to 200 mtorr, 
and power from 50 to 100 watts. Higher growth rates were achieve 
by increasing the power setting, lowering the total pressure, and 
moving the substrate farther into the plasma. Care was taken to 
stay within these parametric stability limits defining the 123-YBCO 
growth regime. The resulting films were characterized, primarily, by 
scanning tunneling and atomic force microscopy, x-ray diffraction, 
and eddy-current measurements. At the extremes of the growth 
conditions used in this study, ex-situ examination of the films re- 
vealed that they spanned the extremes from all c-axis normal to all 
a-axis normal material, with mixed a-/c-axis normal material in be- 
tween extremes in deposition parameter limits, with the mixed films 
containing a-axis material overlaying a c-axis layer. Smooth single 
orientation films, suitable for multilayer device structure, could be 
routinely obtained by controlled growth. Highest surface roughness 
measurements were usually due to incomplete or non uniform 
a-axis coverage on c-axis films. Combined data obtained from dif- 
ferent studies showed that lower temperatures and higher rates 
favored a-axis growth under the conditions used in these studies. 
The YBCO films were more unstable to a cross-over from c-axis to 
a-a-axis growth when deposited on NdGaOg and LaAlO3 than on 
SrTiO;. Under conditions favoring c-axis perpendicular growth, 
higher temperatures and rates resulted in rounder islands. 


26702 (LA-UR-95-1876) Carbon atom, dimer and trimer 
chemistry on diamond surfaces from molecular dynamics sim- 
ulations. Valone, S.M. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950412— 
52: Spring meeting of the Materials Research Society (MRS), San 


280 ERA Vol. 20, No. 11 


Francisco, CA (United States), 17-21 Apr 1995). Order Number 
DE95015120. Source: OSTI; NTIS; GPO Dep. 

Spectroscopic studies of various atmospheres appearing in dia- 
mond film synthesis suggest evidence for carbon atoms, dimers, or 
trimers. Molecular dynamics simulations with the Brenner hydrocar- 
bon potential are being used to investigate the elementary 
reactions of these species on a hydrogen-terminated diamond 
(111) surface. In principle these types of simulations can be 
extended to simulations of growth morphologies, in the 1-2 mono- 
layer regime presently. 


26703 (LA-UR-95-2166) Pressure-induced transformations 
in molecular crystals. Taylor, R.D. (Los Alamos National Lab.., 
NM (United States). Materials Science and Technology Div.); 
Hearne, G.R.; Pasternak, M.P. Los Alamos National Lab., NM 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States);lsraeli Science Foundation for Basic Research 
(israel). DOE Contract W-7405-ENG-36. (CONF-950948—1: 5. in- 
ternational conference on the applications of the Moessbauer effect 
(ICAME), Rimini (Italy), 10-16 Sep 1995). Order Number 
DE95016853. Source: OSTI; NTIS; INIS; GPO Dep. 

A review is given on the unique features of the Moessbauer 
spectroscopy (MS) which by virtue of the quadrupole interaction 
and the lattice dynamics allows one to characterize some structural 
properties in the pressure-induced amorphous state of molecular 
crystals. Experiments were performed in Gels, Snig and SnBr4 by 
means of ''®Sn and 12°} MS with pressures to 35 GPa at cryo- 
genic temperatures using diamond anvil cells. 


26704 (LA-UR-95-2196) The neutron physics of concrete 
reflectors. Monahan, S.P. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9509100- 
23: 5. international conference on nuclear criticality safety, 
Albuquerque, NM (United States), 17-22 Sep 1995). Order Number 
DE95016846. Source: OSTI; NTIS; INIS; GPO Dep. 

It has long been known that concrete reflection can be an impor- 
tant factor in determining the critical state of any fissile system, 
single unit or storage array. Since there can be a large variation in 
the chemical makeup of concrete, mass-limit reduction factors are 
necessarily conservative, and may lead to a very uneconomical 
storage arrangement. This study was undertaken to clarify the im- 
portance of the various concrete constituents and to determine 
some general guidance as to the magnitude of the reactivity effects 
for the more likely fissile material storage conditions. 


26705 (LA-UR-95-2271) Relaxation of thermal mismatch in 
discontinuously reinforced composites. Shi, N. (Los Alamos 
National Lab., NM (United States)); Bourke, M.A.M.; Goldstone, 
J.A.; Arsenault, R.J. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Office of Naval 
Research Contract N00014-91-J-1353. (CONF-9511116—-1: TMS 
symposium on micromechanics of advanced materials, Cleveland, 
OH (United States), Nov 1995). Order Number DE95016802. 
Source: OSTI; NTIS; GPO Dep. 

We have measured the dislocation density vol % and thermal 
residual elastic strain in NiAl matrices of 20 vol % AlO3 
discontinuously-reinforced composites. As the size of the reinforce- 
ment increases the average dislocation density increases, and the 
corresponding thermal residual elastic strains decrease. The 
changes with respect to particle size in the dislocation density and 
residual strain can neither be explained by continuum theory nor 
by dislocation mechanics for homogeneous medium. A previously 
developed model (that satisfactorily describes the SiC/Al system) 
suggests that the misfit dislocation density decreases with increase 
in reinforcement size but this disagrees wit the current Al2O3/NiAl 
results. A new mode! is proposed to describe low-symmetry inter- 
metallics, which are constrained in their ability to relax thermal 
mismatch because of a paucity of independent slip systems. The 
results are discussed in the context of continuum mechanics using 
finite element analyses and crystal plasticity. 


26706 (LA-UR-95-2422) Residual stress, mechanical be- 
havior and electrical properties of Cu/Nb thin-film multilayers. 
Griffin, A.J. Jr. (Los Alamos National Lab., NM (United States)); 





Hundley, M.F.; Jervis, T.R.; Kung, H.H.; Scarborough, W.K.; Wal- 
ter, K.C.; Nastasi, M.; Embury, J.D. Los Alamos National Lab., NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950412-44: Spring meeting of the Materials Research Society 
(MRS), San Francisco, CA (United States), 17-21 Apr 1995). Order 
Number DE95016888. Source: OSTI; NTIS; GPO Dep. 

Effect of compositional wavelength (modulation) on residual 
stress, electrical resistivities and mechanical properties of Cu/Nb 
thin-film multilayers sputtered onto single-crystal Si substrates, was 
evaluated. Electrical resistivities were measured down to 4 K using 
a standard 4-point probe. Differential specimen curvature was used 
to determine residual stress, and a microprobe was used to obtain 
hardness and elastic modulus. Profilometry, ion-beam analysis and 
TEM were used. Hardness of the Cu-Nb multilayers increased with 
decreasing compositional wavelength so that the layered structures 
had hardness values in excess of either constituent and the hard- 
ness predicted by the rule of mixtures. A peak in net residual 
compressive stress of the multilayers was observed at a composi- 
tional wavelength of 100 nm. No resistivity plateau was observed 
within the composition wavelength range studied. 


26707 (LA-UR-95-2535) Improving the diversity of manu- 
facturing electroluminescent flat panel displays. Moss, T-S. 
(and others); Samuels, J.A.; Smith, D.C. Los Alamos National Lab., 
NM (United States). [1995]. 13p. Sponsored by National Insts. of 
Health, Bethesda, MD (United States). DOE Contract W-7405- 
ENG-36. (CONF-951033—-11: 27. international technical conference 
of the Society for the Advancement of Material and Process Engi- 
neering (SAMPE): diversity into the next century, Albuquerque, NM 
(United States), 9-12 Oct 1995). Order Number DE95017006. 
Source: OSTI; NTIS; GPO Dep. 

Crystalline calcium thiogallate with a cerium dopant has been de- 
posited by metal-organic chemical vapor deposition (MOCVD) at 
temperatures below 600°C on a low cost glass substrate. An EL 
luminance of 1.05 fL was observed 40 volts above threshold at 60 
Hz. This is more than an order of magnitude improvement over 
earlier crystalline-as-deposited thiogallate materials. These results 
pave the way for the use of MOCVD as a potential method for pro- 
cessing full color thin-film electroluminescent (TFEL) flat panel 
displays. The formation of the CaGazS,4:Ce phosphor requires pre- 
cise control over a number of deposition parameters including flow 
rates, substrate temperature, and reactor pressure. The influence 
of these parameters will be discussed in terms of structure, unifor- 
mity, and TFEL device performance. 


26708 (LA-UR-95-2772) Mechanical properties and failure 
mechanisms of carbon fiber reinforced epoxy laminated com- 
posites. Thissell, W.R.; Zurek, A.K.; Addessio, F. Los Alamos 
National Lab., NM (United States). [1995]. 7p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950846-26: American Physical 
Society biennial confarence on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016943. Source: OSTI; NTIS; GPO Dep. 

The mechanical behavior of quasi-isotropic and unidirectional 
epoxy-matrix carbon-fiber laminated composites subjected com- 
pressive loading at strain rates of 10-% and 2000 s—' are 
described. Failure in the studied composites was dominated by de- 
lamination which proceeded by brittle fracture of the epoxy-matrix. 
The matrix-filber bonding in these composites is very strong and 
prevented the occurrence of significant fiber-pullout. The mode | 
delamination strain energy release rate of the unidirectional com- 
posites was determined using the double cantilever beam and hole 
in plate compression method. The DCB method indicated a signifi- 
cant R curve effect attributed to fiber bridging while the presently 
available hole in plate analytical methods show questionable valid- 
ity for highly anisotropic materials. 


26709 


(LBL-36768) Mechanical properties of amorphous 
hard carbon films prepared by cathodic arc deposition. An- 
ders, S. (Lawrence Berkeley Lab., CA (United States)); Anders, A.; 
Brown, |.G. Lawrence Berkeley Lab., CA (United States). Apr 1995. 
6p. Sponsored by USDOE, Washington, DC (United States);Electric 
Power Research Inst., Palo Alto, CA (United States);Oak Ridge 
Inst. for Science and Education, TN (United States). DOE Contract 
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AC03-76SF00098 AC05-840R21400 AC05-760R00033. 
(CONF-950412-41: Spring meeting of the Materials Research So- 
ciety (MRS), San Francisco, CA (United States), 17-21 Apr 1995). 
Order Number DE95016464. Source: OSTI; NTIS; GPO Dep. 

Cathodic arc deposition combined with macroparticle filtering of 
the plasma is an efficient and versatile method for the deposition of 
amorphous hard carbon films of high quality. The film properties 
can be tailored over a broad range by varying the energy of the 
carbon ions incident upon the substrate and upon the growing film 
by applying a pulsed bias technique. By varying the bias voltage 
during the deposition process specific properties of the interface, 
bulk film and top surface layer can be obtained. We report on 
nanoindentation and transmission electron microscopy studies as 
well as stress measurements of cathodic-arc amorphous hard car- 
bon films deposited with varied bias voltage. The investigations 
were performed on multilayers consisting of alternating hard and 
soft amorphous carbon. 


26710 (LBL-36905) Properties of vacuum arc deposited 
amorphous hard carbon films. Anders, S. (Lawrence Berkeley 
Lab., CA (United States)); Anders, A.; Raoux, S. Lawrence Berke- 
ley Lab., CA (United States). Apr 1995. 4p. Sponsored by USDOE, 
Washington, DC (United States);Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract AC03-76SF00098. 
(CONF-9508151—1: Applied diamond conference, Gaithersburg, 
MD (United States), 21-24 Aug 1995). Order Number DE95016439. 
Source: OSTI; NTIS; GPO Dep. 

Amorphous hard carbon films formed by vacuum arc deposition 
are hydrogen-free, dense, and very hard. The properties of amor- 
phous hard carbon films depend strongly on the energy of the 
incident ions. A technique which is called Plasma Immersion lon 
Implantation can be applied to vacuum arc deposition of amor- 
phous hard carbon films to influence the ion energy. The authors 
have studied the influence of the ion energy on the elastic modulus 
determined by an ultrasonic method, and have measured the opti- 
cal gap for films with the highest sp* content they have obtained 
so far with this deposition technique. The results show an elastic 
modulus close to that of diamond, and an optical gap of 2.1 eV 
which is much greater than for amorphous hard carbon films de- 
posited by other techniques. 


26711 (LBL-37122) Simulation of multicomponent thin film 
deposition and growth. Burmester, C.P. (Lawrence Berkeley Lab., 
CA (United States)); Gronsky, R.; Wille, L.T. Lawrence Berkeley 
Lab., CA (United States). Apr 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-950412-29: Spring meeting of the Materials Research So- 
ciety (MRS), San Francisco, CA (United States), 17-21 Apr 1995). 
Order Number DE95014876. Source: OSTI; NTIS; GPO Dep. 

Results from a multicomponent Monte Carlo simulation of the de- 
position and growth of YBa2Cu,07 are presented and discussed. In 
particular, a detailed examination of the growth modes active dur- 
ing different morphological growth conditions is performed. At 
higher deposition rates, both (001) and (100) epitaxial variants (’c’ 
and ‘a’ type growth, respectively) are observed to grow by modes 
attributed to the classic Volmer-Weber mechanism. At very low de- 
position rates, the film is observed to grow in a distinct, cyclic, 
multi-stage process. Small islands of (0011) epitaxy nucleate and 
grow to one unit cell height followed by primarily horizontal growth 
or “ledge extension” until one unit cell layer has formed. This pro- 
cess then repeats. Simulated RHEED amplitude data from this 
growth process compares favorably to experimentally obtained 
data. 


26712 (LBL-37438) Quasiparticle energy studies of bulk 
semiconductors, surfaces and nanotubes. Blase, X.F. Lawrence 
Berkeley Lab., CA (United States). Dec 1994. 186p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. NSF Grant No. DMR-9120269. Order Number 
DE95016449. Source: OSTI; NTIS; GPO Dep. 

Effects of many-body effects on electronic excitation energies 
(quasiparticle band structure) of these materials are explored. GW 
approximation, including local field effects, for self-energy operator 
is used to calculate quasi-particle energies. The newly discovered 
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carbon nanotubes are studied; structural stability and band struc- 
tures are calculated. BN nanotubes are also studied, and their 
stability is predicted. Unexpected electronic features are predicted 
for both systems. Filling of carbon nanotubes with metal atoms and 
the doping of BN nanotubes by carbon and other impurites is also 
studied. The occupied surface states at H/Si(111)-(1x1) surface 
are studied; it is shown that the electronic structure requires a full 
quasiparticle calculation even for this simple chemisorption system. 
The core level shift of the Si 2p levels for atoms near the H/ 
Si(111)-(1x1) surface is calculated; a simple first order 
perturbation theory using pseudopotential and the local density ap- 
proximation gives good results for the photoemission spectra of the 
core electrons. The quasiparticle energies of bulk hexagonal BN 
and those of an isolated BN sheet are studied; this provides an un- 
derstanding of the quasiparticle band structure of BN nanotubes. A 
nearly free electron state with a wavefunction in the interlayer or 
vacuum region composes the bottom of the conduction bands. A 
mixed-space formalism is presented for calculating the dynamical 
screening effects and electron self-energy operator in solids; this 
provides an efficient algorithm to calculate quasiparticle energies 
for large systems. 


26713 (NREL/SP-413-8250) Fifth workshop on the role of 
impurities and defects in silicon device processing. Extended 
abstracts. Sopori. B.L.; Luque, A.; Sopori, B.; Swanson, D.; Gee, 
J.; Kalejs, J.; Jastrzebski, L.; Tan, T. National Renewable Energy 
Lab., Golden, CO (United States). Aug 1995. 160p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. (CONF-9508143—Extd.Absts.: 5. workshop on the role 
of impurities and defects in silicon device processing, Copper 
Mountain, CO (United States), 13-16 Aug 1995). Order Number 
DE95009278. Source: OSTI; NTIS; GPO Dep. 

This workshop dealt with engineering aspects and material prop- 
erties of silicon electronic devices. Crystalline silicon growth, 
modeling, and properties are discussed in general and as applied 
to solar cells. Topics considered in discussions of silicon growth 
include: casting, string ribbons, Al backside contacts, ion implanta- 


tion, gettering, passivation, and ultrasound treatments. Properties 


studies include: Electronic properties of defects and impurities, 
dopant and carrier concentrations, structure and bonding, nitrogen 
effects, degradation of bulk diffusion length, and recombination 
parameters. Individual papers from the workshop are indexed sep- 
arately on the Energy Data Bases. 


26714 (ORNL-6869) Durability of polymer matrix compos- 
ites for automotive structural applications: A state-of-the-art 
review. Corum, J.M.; Simpson, W.A. Jr.; Sun, C.T.; Talreja, R.; 
Weitsman, Y.J. Oak Ridge National Lab., TN (United States). 
[1995]. 189p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95015590. Source: OSTI; NTIS; GPO Dep. 

A key unanswered question that must be addressed before poly- 
meric composites will be widely used in automotive structural 
components is their known durability. Major durability issues are the 
effects that cyclic loadings, creep, automotive fluid environments, 
and low-energy impacts have on dimensional stability, strength, 
and stiffness throughout the required life of a composite compo- 
nent. This report reviews the current state of understanding in each 
of these areas. It also discusses the limited information that exists 
on one of the prime candidate materials for automotive structural 
applications—an isocyanurate reinforced with a continuous strand, 
swirl mat. Because of the key role that nondestructive evaluations 
must play in understanding damage development and progression, 
a chapter is included on ultrasonic techniques. A final chapter then 
gives conclusions and recommendations for research needed to re- 
solve the various durability issues. These recommendations will 
help provide a sound basis for program planning for the Durability 
of Lightweight Composite Structures Project sponsored by the US 
Department of Energy in cooperation with the Automotive Compos- 
ites Consortium of Chrysler, Ford, and General Motors. 


26715 (ORNL/TM-12815) Materials support for HITAF. Final 
report for Phase 1. Breder, K.; Tennery, V.J. Oak Ridge National 
Lab., TN (United States). Mar 1995. 61p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95015799. Source: OSTI; NTIS; GPO Dep. 
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Improvements in coal-fired systems will require a change from 
steam turbines to gas turbines using air as working fluid; pressur- 
ized ceramic heat exchangers operating up to 1600 C will be 
needed. Leading candidate materials are SiC-based ceramics. Me- 
chanical properties of 3 materials are compared in this work: 
NT230 Si/SiC from Saint Gobain Norton, 6-SiC from Coors Ceram- 
ics Co., and Lanxide DIMOX SiCp/Al,O3 from Du Pont Lanxide 
Composites Inc. The first material is siliconized Si carbide, the sec- 
ond is sintered. They all were tested in 4-point flexure at RT and 
1100 and 1400 C. Fast-fracture tests were carried out. Slow crack 
growth was investigated. Failure modes were studied using optical 
microscopy and SEM. Four materials were exposed to two coal 
ashes at two different temperatures. In the comparison, Coors 6- 
SiC stands out from a strength and reliability standpoint when 
exposed to air at high temperatures. Lanxide DIMOX withstood 
coal ash exposure well. 


26716 Laminated metal composites. Syn, C.K.; Lesuer, D.R. 
To Dept. of Energy. 1993. Filed date 18 Jun 1993. U.S. Patent Ap- 
plication 8-077,700. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017117. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A process is disclosed for making laminated metal composites 
having at least two different layers having substantially dissimilar 
flow stresses at the bonding temperature. The resulting composites 
have excellent load-bearing capacity. Alternatively, the composite 
may be formed by encasing the layers of the low flow stress mate- 
rial in a flow constraining ring made of a third metal or the high 
flow stress component. The encased component layers are 
stacked alternately within layers of the component of the high flow 
stress. Several alternate layers of the high flow stress component 
and/or a third metal are added on the top and bottom of the stack. 
The stack may be deformed to a substantial reduction of the origi- 
nal thickness. 


26717 (PNL-SA-26483) Analysis on the sequence of for- 
mation of TigSiCz and TizSiC2/SiC composites. Radhakrishnan, 
R. (Idaho Univ., Moscow, ID (United States). Dept. of Mining and 
Metallurgy); Bhaduri, S.B.; Henager, C.H. Jr. Pacific Northwest 
Lab., Richland, WA (United States). May 1995. 9p. Sponsored by 
USDOE. Washington, DC (United States). DOE Contract AC06- 
76RL01 830. (CONF-950558—2: International conference on powder 
metallurgy and particulate materials, Seattle, WA (United States), 
14-17 May 1995). Order Number DE95015969. Source: OSTI; 
NTIS; GPO Dep. 

TigSiC2, a compound in the ternary Ti-Si-C system, is reported 
to be ductile. This paper reports the sequence of formation of 
TigSiCz and Tiz3SiC2/SiC composites involving either combustion 
synthesis or by displacement reaction, respectively. Onset of 
exothermic reaction temperatures were determined using Differen- 
tial Thermal Analysis (DTA). Phases present after the exothermic 
temperatures were analyzed by X-Ray diffraction. Based on these 
observations, a route to formation of TigSiC2 and TigSiC2/SiC com- 
posites is proposed for the two's thesis methods. 


26718 (SAND—94-1486C) STM and AFM of CVD-diamond 
and diamond-like carbon thin films. Mercer, T.W. (Drexel Univ., 
Philadelphia, PA (United States). Dept. of Physics and Atmospheric 
Science); Carroll, D.L.; Liang, Yong; Bonnell, D.; Friedmann, T.A.; 
Siegal, M.P. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9406268-2: Atomic force scanning tunneling microscopy 
symposium, Natick, MA (United States), 7-9 Jun 1994). Order 
Number DE95015437. Source: OSTI; NTIS; GPO Dep. 

Insulating polycrystalline diamond films grown by chemical vapor 
deposition (CVD) are semiconducting diamond-like carbon (DLC) 
films grown by laser-ablation have been studied using STM and 
AFM as well as other complementary techniques. Issues relating to 
the STM technique as well as the materials properties of these 
films have been explored. In a novel approach, photo-induced bulk 
carrier transport using a xenon arc lamp providing broadband radi- 
ation (A = 180-700 nm) was used successfully to establish bulk 
conduction for STM imaging of the insulating films. Comparisons of 
topographic STM images with AFM images acquired on the same 





samples demonstrated the ability to correlate sub-micrometer struc- 
tures observed in the images. This capability opens up the 
possibility that local electronic surface structure can be measured 
with STS. Preliminary tunneling spectra acquired on semiconduct- 
ing DLC films demonstrated that illumination promotes the 
occupation of new electronic states resulting in a reduction of the 
observed energy gap at the surface. Images of DLC samples 
grown under a variety of conditions are providing new information 
into the preparation and growth parameters required to obtain the 
best quality films and their integrity after thermal cycling and other 
post-fabrication treatments. 


26719 (SAND—94-2003C) Surface structure of tetrahedral- 
coordinated amorphous diamond-like carbon films grown by 
pulsed laser deposition. Mercer, T.W. (Drexel Univ., Philadelphia, 
PA (United States). Dept. of Physics and Atmospheric Science); Di- 
Nardo, N.J.; Martinez-Miranda, L.J.; Fang, F.; Friedmann, T.A.; 
Sullivan, J.P.; Siegal, M.P. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC04-94AL85000. DMRSS3- 
13047; DMR91-20668. (CONF-941144—-166: 1994 fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 28 Nov - 2 dec 1994). Order Number DE95014854. 
Source: OSTI; NTIS; GPO Dep. 

The structure and composition of tetrahedral-coordinated amor- 
phous diamond-like carbon films (a-tC) grown by pulsed laser 
deposition (PLD) of graphite has been studied with atomic force 
microscopy (AFM). The nanometer-scale surface structure has 
been studied as a function of growth parameters (e.g., laser en- 
ergy density and film thickness) using contact-mode and 
tapping-mode AFM. Although the surfaces were found to be gener- 
ally smooth, they exhibited reproducible structural features on 
several size scales which correlate with the variation of laser en- 
ergy and th excited ion etching. 


26720 (SAND—94-2031) Characterization of polyurethane 
systems which contain low levels of free TDI. Myers, R.L.; 
Thomas, E.V. Sandia National Labs., Albuquerque, NM (United 
States). Apr 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95011829. Source: OSTI; NTIS; GPO Dep. 

EN-7, EN-8, and EN-9 are polyurethane systems that are used 
in numerous applications in the Department of Energy complex. 
These systems contain high levels of toluene diisocyanate (TDI). 
Currently, TDI is being treated as a suspect human carcinogen 
within the Department of Energy complex. This report documents 
the results of a material characterization study of three 
polyurethane systems that contain low levels of free (potentially 
airborne) TDI. The characterization has been accomplished by per- 
forming a set of statistically designed experiments. The purpose of 
these experiments is to explore the effects of formulation and cure 
schedule on various material properties. In general, the material 
properties (pot life, glass transition temperature, hardness, and tear 
strength) were relatively insensitive to variation in the cure sched- 
ule. On the other hand, variation in curative level had measurable 
effects on material properties for the polyurethane systems studied. 
Furthermore, the material properties of the three low-free-TDI 
polyurethane systems were found to be comparable or superior (for 
certain curative levels) to commonly-used polyurethane systems. 
Thus, these low-free-TDI systems appear to be viable candidates 
for applications where a polyurethane is needed. 


26721 


(SAND-94-2864C) A comparative study of residual 
stresses and microstructure in a-tC films. Martinez-Miranda, 
L.J. (Univ. of Maryland, College Park, MD (United States). Dept. of 
Materials and Nuclear Engineering); Sullivan, J.P.; Friedmann, T.A. 


Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950412-27: 
Spring meeting of the Materials Research Society (MRS), San 
Francisco, CA (United States), 17-21 Apr 1995). Order Number 
DE95014841. Source: OSTI; NTIS; GPO Dep. 

We compare the microstructure of highly tetrahedrally- 
coordinated-amorphous carbon (a-tC) films prepared by pulsed 


36 MATERIALS 
3606 Other Materials 


laser deposition (PLD), measured using both small angle x-ray 
scattering (SAXS) and x-ray reflectivity, with other physical proper- 
ties such as film stress and electrical resistivity. These properties 
are controlled by the film growth conditions and film thicknesses. 
Films prepared under vacuum conditions exhibit a shift in the mea- 
sured mass density, as a function of laser energy density. The 
density for films approximately 600A thick approach that of crys- 
talline diamond. The measured densities for thicker, approximately 
1000A films, exhibit a smaller shift, and a lower density value. This 
shift correlates to observed changes in film stress and electrical re- 
sistivity. The small angle signal of the reflectivity spectra suggests 
the presence of layering, or in-plane density variations or a combi- 
nation of both within the films. 


26722 (SAND—95-0589C) Novel magnetic-field-induced 
minigap and transport in coupled double quantum wells. Lyo, 
S.K.; Simmons, J.A.; Harff, N.E.; Kiem, J.-F. Sandia National Labs.., 
Albuquerque, NM (United States). [1995]. 12p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9503175—1: Chanceller’s symposium, 
Riverside, CA (United States), 18 Mar 1995). Order Number 
DE95016414. Source: OSTI; NTIS; GPO Dep. 

A review is given of recent theoretical and experimental work on 
in-plane electron transport in strongly coupled double quantum 
wells (QWs) in the presence of an in-plane magnetic field By || x. 
This system displays unusual electronic and transport properties 
arising from a partial minigap (~ a few meV) formed in the trans- 
verse in-plane direction ky 1 By in k-space due to the anticrossing 
of the two QW dispersion curves displaced relative to each other 
by Aky « By). Sweeping B) moves the minigap through the Fermi 
level (i), deforming the Fermi surface from a two-component sur- 
face (with one orbit inside the other) to a single-orbit surface, and 
then back to a two-separated-orbit structure, accordingly as y lies 
above, inside, and below the gap, respectively. The authors show 
that the density of states develops a sharp van Hove singularity at 
the lower gap edge, while transport properties such as the in-plane 
conductance and the cyclotron mass show sharp B)-dependent 
structures as passes through the gap edges. 


26723 (SAND-—95-0882C) Shock-induced defects in HgO. 
Morosin, B.; Venturini, E.L.; Holman, G.T.; Newcomer, P.N.; Dunn, 
R.G.; Graham, R.A. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950846-40: American Physical Society biennial conference on 
shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95017840. Source: 
OSTI; NTIS; GPO Dep. 

Powder compacts of HgO have been subjected to shock-loading 
and preserved for postshock analysis to understand its reactivity 
and stability under transient temperature-pressure excursions. Re- 
covered samples indicate several solid state reactions which are 
dependent on shock conditions. Metallic Hg is recovered in small 
amounts in the HgO compact as well as an as-yet unidentified fer- 
romagnetic impurity not present in the as-received HgO powder. 
Further, there is evidence of reaction with the Cu capsule, forming 
an intermetallic alloy. 


26724 (SAND—95-0892C) In-situ property measurements on 
laser-drawn strands of SL 5170 epoxy and SL 5149 acrylate. 
Guess, T.R.; Chambers, R.S. Sandia National Labs., Albuquerque, 
NM (United States). 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9508149-1: 6. solid freeform fabrication symposium, Austin, TX 
(United States), 7-9 Aug 1995). Order Number DE95016086. 
Source: OSTI; NTIS; GPO Dep. 

Material behavior plays a significant role in the mechanics lead- 
ing to internal stresses and, potentially, to distortion (curling) of 
parts as they are built by stereolithography processes that utilize 
photocuring resins. A study is underway to generate material prop- 
erties that can be used to develop phenomenological material 
models of epoxy and acrylate resins. Strand tests are performed in 
situ in a 3D System’s SLA-250 machine; strands are drawn by ei- 
ther single or multiple exposures of the resin to a laser beam. 
Linear shrinkage, cross-sectional areas, cure shrinkage forces and 
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stress-strain data are presented. Also, the curl in cantilever beam 
specimens, built with different draw patterns, are compared. 


26725 (SAND-95-1299C) Low-power, high-speed inGaAs/ 
InP photoreceiver for highly-paralle! optical data links. Lovejoy, 
M.L. (and others); Patrizi, G.A.; Enquist, P.M. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-951097—1: IEEE gallium arsenide integrated 
circuits symposium: integrated circuits in GaAs, InP, and other 
compound semiconductors, San Diego, CA (United States), 29 Oct 
- 1 nov 1995). Order Number DE95017549. Source: OSTI; NTIS; 
GPO Dep. 

Low-power photoreceivers based on InGaAs/InP heterojunction 
bipolar transistors (HBTs) and p-i-n diodes for highly-parallel optical 
data links have been designed, fabricated and characterized. The 
receivers and designed to operate from 980 nm to over 1.3 um 
and interface directly with 3.3 V CMOS. SPICE was utilized to in- 
vestigate circuit topographies that minimize power dissipation while 
maintaining large signal operation required to interface directly with 
CMOS. Low-power dissipation of ~10 mW/channel has been 
achieved at bit rates up to 800 Mbits/sec. Performance characteris- 
tics of discrete HBTs and of low-power photoreceivers fabricated 
with p-i-n/HBT circuits are reported. 


26726 (SAND-95-1331C) Solvent effects on silica domain 
growth in silica/siloxane composite materials. Ulibarri, T.A. 
(Sandia National Labs., Albuquerque, NM (United States)); Bates, 
S.E.; Black, E.P.; Schaefer, D.W.; Beaucage, W.G.; Lee, M.K.; 
Moore, P.A.; Burns, G.T. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
951033-5: 27. international technical conference of the Society for 
the Advancement of Material and Process Engineering (SAMPE): 
diversity into the next century, Albuquerque, NM (United States), 9- 
12 Oct 1995). Order Number DE95014838. Source: OSTI; NTIS; 
GPO Dep. 

The effect of solvent addition on the phase separation, mechani- 
cal Properties and thermal stability of silica/siloxane composite 
materials prepared by in situ reinforcement was examined. The ad- 
dition of a solvent enhances the miscibility of the reinforcement 
precursor, a partial hydrolyzate of tetraethoxysilane (TEOS-PH), 
with the polydimethylsiloxane (PDMS) polymer. As a result, the 
phase separation at the micron level, termed the large-scale struc- 
ture, diminished in size. This decrease in particle size resulting 
from the addition of moderate amounts of solvent was accompa- 
nied by an improvement in the mechanical properties. However, 
solvent addition in the excess of 50 weight percent led to a de- 
crease in mechanical properties even though the large-scale 
structure continued to diminish in size. Small Angle X-Ray Scatter- 
ing (SAXS) was used to examine the Angstrom level or small-scale 
structure. This small-scale structure was only affected by the pres- 
ence of solvent, not the amount. The silica/siloxane composite 
materials showed the same thermal transition temperatures as the 
original PDMS material. 


26727 (SAND—95-1354C) Solgel strategies for amorphous 
inorganic membranes exhibiting molecular sieving character- 
istics. Raman, N.K. (New Mexico Univ., Albuquerque, NM (United 
States)); Delattre, L.; Prakash, S.S.; Brinker, C.J. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States);Electric Power Re- 
search Inst., Palo Alto, CA (United States);Gas Research Inst., 
Chicago, IL (United States). DOE Contract AC04-94AL85000. 
(CONF-940713-3: 3. international conference on inorganic mem- 
branes, Worcester, MA (United States), 10-14 Jul 1994). Order 
Number DE95014884. Source: OSTI; NTIS; GPO Dep. 

We have used several sol-gel strategies to prepare supported in- 
organic membranes by a process that combines the features of 
slip-casting and dip-coating. To be viable the deposited membranes 
must exhibit both high flux and high selectivity. For porous mem- 
branes these requirements are met by extremely thin, defect-free 
porous films exhibiting a narrow size distribution of very small 
pores. This paper considers the use of polymeric silica and hybrid- 
organosilyl precursor sols in the context of the underlying physics 
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and chemistry of the membrane deposition process. Since the av- 
erage membrane pore size is ultimately established by the collapse 
of the gel network upon drying, it is necessary to promote polymer 
interpenetration and collapse during membrane deposition in order 
to achieve the very small pore sizes necessary for molecular siev- 
ing. For polymeric sols, this is accomplished using rather weakly 
branched polymers characterized by fractal dimension D < 1.5 un- 
der deposition conditions in which the silica condensation rate is 
minimized. By analogy to organic polymer sols and gels, we 
believe that the breadth of the pore size distribution can be influ- 
enced by the occurrence of micro-phase separation during 
membrane deposition. Minimization of the condensation rate not 
only fosters polymer collapse but should inhibit phase separation, 
leading to a narrower pore size distribution. The formation of mi- 
croporosity through collapse of the gel network requires that small 
pores are achieved at the expense of membrane porosity. Incorpo- 
ration of organic template ligands within a dense silica matrix 
followed by their removal allows us to independently control pore 
size and pore volume through the size and volume fraction of the 
organic template. Such strategies can be used to create microp- 
orous films with large volume fraction porosities. 


26728 (SAND—95-1632C) Synthesis and characterization of 
viny-bridged polysilsesquioxane sol-gel materials. Yamanaka, 
S.A.; Carpenter, J.P.; McClain, M.D.; Loy, D.A. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-951033-13: 27. international technical 
conference of the Society for the Advancement of Material and 
Process Engineering (SAMPE): diversity into the next century, Al- 
buquerque, NM (United States), 9-12 Oct 1995). Order Number 
DE95015852. Source: OSTI; NTIS; GPO Dep. 

Vinyl-bridged polysilsesquioxane gels were formed through the 
use of sol-gel polymerization methods. Acid- and base-catalyzed 
samples were prepared from both the pure cis-(l) and pure trans- 
(2) isomers of 1, 2-bis(triethoxysilyl)ethylene. Gelation times of the 
two isomers were compared. The trans monomer 2 formed gels 
within a week while the cis monomer | failed to gel-even after sev- 
eral months. Gelation of 1 could be promoted by the addition of a 
coordinating metal such as palladium. The resulting cis- and trans- 
vinyl-bridged polysilsesquioxane gels were then processed either 
by vacuum drying to afford xerogels or by extracting with supercriti- 
cal carbon dioxide to afford aerogels. These vinylbridged 
polysilsesquioxanes were characterized by SEM, nitrogen sorption 
porosimetry, solid State ooSi and 13C NMR and x-ray powder 
diffraction. 


26729 (SAND-95-1638C) Determination of band structure 
dispersion curves by optical techniques. Jones, E.D.; Lyo, S.K.; 
Klem, J.F. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9508144—1: 22. 
international symposium on compound semiconductors, Cheju Is- 
land (Korea, Republic of), 28 Aug - 2 sep 1995). Order Number 
DE95015775. Source: OSTI; NTIS; GPO Dep. 

Magnetic field effects upon the photoluminescence spectrum 
which provide unique information about semiconductor quantum 
well structures are discussed. Data which provide a simultaneous 
quantitative measure of both the conduction- and valence-band the 
energy dispersion curves for an InGaAs/GaAs single-strained- 
quantum well and a GaAs/AlGaAs lattice-matched single quantum 
well are presented. 


26730 (SAND-95-1658C) Impregnating magnetic compo- 
nents with MDA free epoxy. Sanchez, R.O. (Sandia National 
Labs., Albuquerque, NM (United States)); Domeier, L.; Gunewar- 
dena, S. Sandia National Labs., Albuquerque, NM (United States). 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9509201-1: Electrical 
manufacturing coil winding conference, Chicago, IL (United States), 
19 Sep 1995). Order Number DE95016099. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes the use of “Formula 456” an aliphatic 
amine cured epoxy for impregnating coils. Methylene dianiline 
(MDA) has been used for more than 20 years as the curing agent 





for various epoxy formulations throughout the Department of En- 
ergy. Sandia National Laboratories began the process of replacing 
MDA with other formulations because of regulations imposed by 
OSHA on the use of MDA. 


26731 (SAND-95-1723C) Magnetic-fieid-induced tunneling 
and minigap transport in double quantum wells. Lyo, S.K.; 
Simmons, J.A.; Harff, N.E.; Eiles, T.M.; Klem, J.F. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9508144-2: 22. international symposium on compound 
semiconductors, Cheju Island (Korea, Republic of), 28 Aug - 2 sep 
1995). Order Number DE95016402. Source: OSTI; NTIS; GPO 
Dep. 

We review recent theoretical and experimental results on low- 
temperature tunneling and in-plane transport properties in double 
quantum wells (DQWs) in an in-plane magnetic field Bj|. These 
properties arise from combined effect of B||-induced relative dis- 
placement of the wave vectors in the two QWs and the interwell 
tunneling. In weakly coupled DQWs, the tunneling conductance has 
two sharp maxima as a function of B||. In strongly coupled DQWs, a 
partial minigap is formed due to anticrossing of the two QW disper- 
sion curves, yielding sharp B||-dependent structures in the density 
of states and in- plane transport properties. Excellent agreement is 
obtained between theory and data from GaAs/AlGaAs DQWs. 


26732 (SAND-95-1753C) Synthesis of surfactant-templated 
mesoporous materials from homogeneous solutions. Ander- 
son, M.T.; Martin, J.E.; Odinek, J.; Newcomer, P. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9506257-1: Access in nonporous materials 


symposium, Lansing, MI (United States), 6-9 Jun 1995). Order 

Number DE95016404. Source: OSTI; NTIS; GPO Dep. 
Mesoporous is defined as 20<d<500A. Mesoporous materials 

with narrow pore size distributions may be useful as hosts, sup- 


ports, catalysts, or separation media for small molecules. An 
ensemble of organic molecules to create a larger template has 
been used to synthesize ordered mesoporous materials. The 
silicon alkoxide precursors TEOS and TMOS were examined. Co- 
solvents were used to control pore size and the structure of the 
mesophase. Effects of anions (salts) on mesophase formation were 
examined. Properties of mesophases made from homogeneous so- 
lutions are discussed. 


26733 (SAND-95-1756C) Prediction of damage evoiution in 
continuous fiber metal matrix composites subjected to fatigue 
loading. Allen, D. (Texas A&M Univ., College Station, TX (United 
States)); Helms, K.; Lagoudas, D. Sandia National Labs., Albu- 
querque, NM (United States). 1995. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9510198—-1: Symposium on recent developments in sci- 
ence engineering, New Orleans, LA (United States), 29 Oct - 1 nov 
1995). Order Number DE95016410. Source: OSTI; NTIS; GPO 
Dep. 

A life prediction model is being developed by the authors for ap- 
plication to metal matrix composites (MMC’s). The systems under 
study are continuous silicon carbide fibers imbedded in titanium 
matrix. The model utilizes a computationally based framework 
based on thermodynamics and continuum mechanics, and ac- 
counts for matrix inelasticity, damage evolution, and environmental 
degradation due to oxidation. The computational model utilizes the 
finite element method, and an evolutionary analysis of a unit cell is 
accomplished via a time stepping algorithm. The computational 
scheme accounts for damage growth such as fiber-matrix debond- 
ing, surface cracking, and matrix cracking via the inclusion of 
cohesive zone elements in the unit cell. These elements are 
located based on experimental evidence also obtained by the au- 
thors. The current paper outlines the formulation utilized by the 
authors to solve this problem, and recent results are discussed. 
Specifically, results are given for a four-ply unidirectional composite 
subjected to cyclic fatigue loading at 650°C both in air and inert 
gas. The effects of oxidation on the life of the composite are pre- 
dicted with the model, and the results are compared to limited 
experimental results. 
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26734 (SAND-—95-1767C) Exciton annihilation studies in 
poly(p-phenylene vinylene). Valencia, V.S. (Sandia National 
Labs., Albuquerque, NM (United States)); Kepler, R.G.; Jacobs, 
S.J.; Beeson, P.M.; Allemond, P.M. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-951033—18: 27. international technical conference of the 
Society for the Advancement of Material and Process Engineering 
(SAMPE): diversity into the next century, Albuquerque, NM (United 
States), 9-12 Oct 1995). Order Number DE95016463. Source: 
OSTI; NTIS; GPO Dep. 

To verify the excitonic nature of the light-emitting state in PPV, 
fluorescence intensities and decay lifetimes were investigated as a 
function of excitation intensity. The results agree with the behavior 
predicted by the molecular exciton model. In particular, exciton- 
exciton annihilation causes the fluorescence intensity to saturate 
and the fluorescence lifetime to shorten at high exciton densities. 
In addition, the exciton annihilation, and thus diffusion, coefficients 
are found to be relatively large, even at low temperatures, indicat- 
ing that exciton migration is important in PPV. These results 
indicate that the fluorescent (photoluminescent) state in PPV is ex- 
citonic in nature. The results argue against the band model where 
high mobility at reduced temperatures is not expected because the 
light-emitting species, neutral bipolarons, are associated with large 
lattice distortions. 


26735 (SAND—95-2057C) Effect of particle morphology on 
input and propagated stress wave profiles for two highly- 
porous polytetrafluoroethylene powders. Holt, W.H. (Naval 
Surface Warfare Center, Dahigren, VA (United States). Dahigren 
Div.); Mock, W. Jr.; Anderson, M.U.; Holman, G.T.; Graham, R.A. 
Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 4p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-950846—-41: American 
Physical Society biennial conference on shock compression of con- 
densed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95017839. Source: OSTI; NTIS; GPO Dep. 

Piezoelectric polymer stress gauges in copper fixtures were used 
with te Sandia 2.5-inch bore gas gun to obtain time-resolved pres- 
sure measurements for two polytetrafluoroethylene powders having 
significantly different particle morphologies. The powders had ap- 
proximate average particle sizes of 534 microns and 28 microns, 
respectively, and scanning electron microscopy revealed differ- 
ences in the appearances of representative particie surfaces. The 
range of input stresses was from 0.13 GPa to 2.81 GPa, and the 
initial densities were 57% of the solid density. The “crush strength” 
(pressure required to compress the porous compact to solid den- 
sity) was close to 1.0 GPa for the coarse material as compared to 
0.6 GPa for the finer material. At an input stress of about 0.6 GPa, 
the risetime of the propagated stress waves in the coarse material 
was approximately 240 nsec compared to 50 nsec for the finer ma- 
terial. These measurements show the strongly rate-dependent 
deformation of the powders and that particle morphology has a sig- 
nificant effect on the shock compression. 


26736 (UCRL-ID—114972-3, pp. 7, Paper 8) Characterization 
of thin-film multilayers using magnetization curves and model- 
ing of low-angle X-ray diffraction data. Lane, M. (Emory & Henry 
College, VA (United States)); Chaiken, A.; Michel, R.P. Lawrence 
Livermore National Lab., CA (United States). Dec 1994. in SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

We have characterized thin-film muitilayers grown by ion-beam 
sputtering using magnetization curves and modeling of low-angle x- 
ray diffraction data. In our films, we use ferromagnetic layer = Co, 
Fe, and NiFe and spacer layer = Si, Ge, FeSi2, and CoSiz. We 
have studied the effects of (1) deposition conditions; (2) thickness 
of layers; (3) different layer materials; and (4) annealing. We find 
higher magnetization in films grown at 1000V rather than 500V and 
in films with spacer layers of 50A rather than 100A. We find higher 
coercivity in films with cobalt grown on germanium rather than 
silicon, metal grown on gold underlayers rather than on glass sub- 
strates, and when using thinner spacer layers. Finally, modeling 
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reveals that films grown with disilicide layers are more thermally 
stable than films grown with silicon spacer layers. 


26737 (UCRL-JC—118004) Ultra-thin carbon coatings for 
head-disk interface tribology. Glosli, J.N. (Lawrence Livermore 
National Lab., CA (United States)); Belak, J.; Philpott, M.R. 
Lawrence Livermore National Lab., CA (United States). Jan 1995. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950412-50: Spring meeting of 
the Materials Research Society (MRS), San Francisco, CA (United 
States), 17-21 Apr 1995). Order Number DE95017041. Source: 
OSTI; NTIS; GPO Dep. 

Molecular dynamics computer simulations of the growth pro- 
cesses and microstructural properties of amorphous carbon (a:C) 
and amorphous hydrogenated carbon (a:CH) ultra-thin films have 
been performed. Films 1 to 10 nm thick were grown on a diamond 
(100) surface using Brenner's bond-order potential for hydrocar- 
bons. The stoichiometry, radial distribution function, chemical 
bonding (amount of sp2 and sp3 hybridization) and residual stress 
are presented. 


26738 (UCRL-JC—119515) Molecular dynamics simulation 
of mechanical deformation of ultra-thin amorphous carbon 
films. Glosli, J.N.; Philpott, M.R.; Belak, J. Lawrence Livermore 
National Lab., CA (United States). Apr 1995. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950412-37: Spring meeting of the Materials 
Research Society (MRS), San Francisco, CA (United States), 17- 
21 Apr 1995). Order Number DE95016591. Source: OSTI; NTIS; 
GPO Dep. 

Amorphous carbon films approximately 20nm thick are used 
throughout the computer industry as protective coatings on mag- 
netic storage disks. The structure and function of this family of 
materials at the atomic level is poorly understood. Recently. we 
simulated the growth of a:C and a:CH films 1 to 5 nm thick using 
Brenner's bond-order potential model with added torsional energy 
terms. The microstructure shows a propensity towards graphitic 
structures at low deposition energy (<leV) and towards higher den- 
sity and diamond-like structures at higher deposition energy 
(>20eV). In this paper we present simulations of the evolution of 
this microstructure for the dense 20eV films during a simulated in- 
dentation by a hard diamond tip. We also simulate sliding, the tip 
across the surface to study dynamical processes like friction, en- 
ergy transport and microstructure evolution during sliding. 


26739 (UCRL-JC—120308) A practical microgripper by fine 
alignment, eutectic bonding and SMA actuation. Lee, A.P. (and 
others); Ciarlo, D.R.; Krulevitch, P.A. Lawrence Livermore National 
Lab., CA (United States). 21 Apr 1995. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9506192-3: Transducers ‘95, Stockholm (Sweden), 25-29 
Jun 1995). Order Number DE95017284. Source: OSTI; NTIS; 
GPO Dep. 

A silicon microgripper with a large gripping force, a relatively 
rigid structural body, and flexibility in functional design is pre- 
sented. The actuation is generated by Ni-Ti-Cu shape memory 
alloy (SMA) films and the stress induced can deflect each side of 
the microgripper up to 55 ym for a total gripping motion of 110 um. 
When fully open, the force exerted by the film corresponds to a 40 
MN gripping force on the tip of the gripper. 
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26740 (LBL-37033) Chemical Sciences Division annual re- 
port 1994. Lawrence Berkeley Lab., CA (United States). Jun 1995. 
106p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE95016524. 
Source: OSTI; NTIS; GPO Dep. 

The division is one of ten LBL research divisions. It is composed 
of individual research groups organized into 5 scientific areas: 
chemical physics, inorganic/organometallic chemistry, actinide 
chemistry, atomic physics, and chemical engineering. Studies in- 
clude structure and reactivity of critical reaction intermediates, 
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transients and dynamics of elementary chemical reactions, and 
heterogeneous and homogeneous catalysis. Work for others in- 
cluded studies of superconducting properties of high-T-oxides. In 
FY 1994, the division neared completion of two end-stations and a 
beamline for the Advanced Light Source, which will be used for 
combustion and other studies. This document presents summaries 
of the studies. 
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Refer also to citation(s) 25075, 25076, 25077, 25271, 25301, 
25313, 25314, 25323, 25346, 25361, 25362, 25365, 25367, 25368, 
25372, 25374, 25375, 25376, 25377, 25378, 25384, 25398, 25444, 
25445, 25457, 25588, 25599, 25602, 25603, 25605, 26492, 26500, 
26660, 26662, 26727, 26783, 26805, 26818, 27373, 27507, 27535, 
27597, 28514 


26741 (ANL/ACL-94/4) Analytical Chemistry Laboratory 
Progress Report for FY 1994. Green, D.W. (and others); Boparai, 
A.S.; Bowers, D.L. Argonne National Lab., IL (United States). Dec 
1994. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95016477. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to summarize the activities of the 
Analytical Chemistry Laboratory (ACL) at Argonne National Labora- 
tory (ANL) for Fiscal Year (FY) 1994 (October 1993 through 
September 1994). This annual report is the eleventh for the ACL 
and describes continuing effort on projects, work on new projects, 
and contributions of the ACL staff to various programs at ANL. The 
Analytical Chemistry Laboratory is a full-cost-recovery service 
center, with the primary mission of providing a broad range of ana- 
lytical chemistry support services to the scientific and engineering 
programs at ANL. The ACL also has a research program in analyti- 
cal chemistry, conducts instrumental and methods development, 
and provides analytical services for governmental, educational, and 
industrial organizations. The ACL handles a wide range of analyti- 
cal problems. Some routine or standard analyses are done, but it 
is common for the Argonne programs to generate unique problems 
that require significant development of methods and adaption of 
techniques to obtain useful analytical data. The ACL has four tech- 
nical groups — Chemical Analysis, Instrumental Analysis, Organic 
Analysis, and Environmental Analysis — which together include 
about 45 technical staff members. Talents and interests of staff 
members cross the group lines, as do many projects within the 
ACL. The Chemical Analysis Group uses wet- chemical and 
instrumental methods for elemental, compositional, and isotopic de- 
terminations in solid, liquid, and gaseous samples and provides 
specialized analytical services. Major instruments in this group in- 
clude an ion chromatograph (IC), an inductively coupled plasma/ 
atomic emission spectrometer (ICP/AES), spectrophotometers, 
mass spectrometers (including gas-analysis and thermal-ionization 
mass spectrometers), emission spectrographs, autotitrators, sulfur 
and carbon determinators, and a kinetic phosphorescence uranium 
analyzer. 


26742 (ANL/ACL-95/1) Preparation of waste oil for analysis 
to determine hazardous metals. Essling, A.M.; Huff, D.R.; Huff, 
E.A.; Fox, I.M.; Graczyk, D.G. Argonne National Lab., IL (United 
States). Jul 1995. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DES5017138. Source: OSTI; NTIS; GPO Dep. 

Two methods for preparing waste-oil samples to permit measure- 
ment of their metals content were evaluated. For this evaluation, 
metals-in-oil standard reference materials were prepared by each 
method and the resulting solutions were analyzed for 20 metals, in- 
cluding those (As, Ba, Cd, Cr, Pb, Hg, Se, and Ag) regulated as 
hazardous under the Resource Conservation and Recovery Act. 
One preparation method involved combustion of the waste oil un- 
der oxygen at 25 atm pressure, as described in the American 
Society for Testing and Materials test method E926-88. As we ap- 
plied it, this method gave recoveries well under 90% for most of 
the metals that we examined and, hence, proved unsatisfactory for 
routine application to waste-oil analysis. With the other method, ni- 
tric acid decomposition in a sealed vessel heated with microwave 
energy (analogous to US Environmental Protection Agency Method 





3051), recoveries of all 20 metal contaminants were within 90 to 
110% of the certified values. This microwave digestion procedure 
was also more efficient since it allowed six samples to be prepared 
together, whereas the oxygen combustion approach allowed pro- 
cessing of only one sample at a time. 


26743 (ANL/CHM/CP-—86360) Fossil fuel characterization 
using laser desorption mass spectrometry: Applications and 
limitations. Hunt, J.E.; Winans, R.E. Argonne National Lab., IL 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950801-10: 210. national meeting of the American Chemical 
Society, Chicago, IL (United States), 20-25 Aug 1995). Order Num- 
ber DE95015715. Source: OSTI; NTIS; GPO Dep. 

Laser desorption mass spectroscopy (LDMS) and matrix-assisted 
laser desorptionionization mass spectrometry (MALDI) are applica- 
ble to the high molecular weight compounds in fossil fuels which 
resist intact ionization. LD or MALDI of coals and extracts do not 
show reproducible ion intensity over mass 2000. This paper de- 
scribes the scope and limitations of LD and MALD in time-of-flight 
mass spectrometers applied to high molecular weight molecules 
such as proteins and polymers. Coal was also analyzed. It is con- 
cluded that the sample preparation step is perhaps the most 
important part in MALDI. Observed high mass ions in coal may be 
from contaminant proteins. Optimal matrices must be found. Fi- 
nally, the mass spectrum is senstive to number average molecular 
weight; a low value, however, does not preclude presence of high 
molecular weight species. 


26744 (ANL/CMT-ACL/VU-86365) Arsenic speciation using 
high performance liquid chromatography-inductively coupled 
plasma-mass spectrometry. Bass, D.A. (Argonne National Lab., 
IL (United States)); Yaeger, J.S.; Crain, J.S.; Kiely, J.T.; Parish, 
K.J.; Gowdy, M.J.; Mohrman, G.B. Argonne National Lab., IL 
(United States). [1995]. 20p. Sponsored by Department of Defense, 


Washington, DC (United States); USDOE, Washington, DC (United 


States). DOE Contract W-31109-ENG-38. (CONF-9506239-1: 
Workshop on metal specification and contamination of surface wa- 
ter, Jekyll Island, GA (United States), 25-28 Jun 1995). Order 
Number DE95015641. Source: OSTI; NTIS; GPO Dep. 

A method has been developed by Argonne National Laboratory to 
identify and quantify As(IIl), As(V), and organoarsenic compounds 
in environmental samples. A arsenic species were separated by 
reversed-phase, ion-pairing, HPLC using a microbore Inertsil- 
ODS™ column. Only 1 ul of sample was injected on the column, 
and the mobile phase flow rates were typically on the order of 40 
pL/min. The HPLC mobile phase was a mixture of methanol and 
tetrabutylammonium hydroxide (TBAH), and the column effluent 
was introduced into an ICP-mass spectrometer using direct injec- 
tion nebulization. Detection limits of less than 1 pg As (as injected 
on the column) were easily obtained for each arsenic species. The 
effect of changes in mobile phase composition and ICP-MS condi- 
tions will be described, as well as quality control measures, @.g., 
the use of surrogates, internal standards, and matrix spikes. Preci- 
sion and accuracy information will be presented from the analysis 
of aqueous standards and soil extracts that were spiked with ar- 
senic oxide [As(Ill)], sodium arsenate [As(V)], dimethylarsinic acid 
(DMAA), or chlorovinyl arsenious acid (CVAA). The authors believe 
that these data demonstrate the utility of this technique for the sen- 
sitive determination of arsenic species present in water or soil. 


26745 (ANL/CMT-ACL/VU-86798) DOE's Integrated Perfor- 
mance Evaluation Program (IPEP) Laboratory Performance 
Reports for Sample Management Offices. Lindahl, P.C. Argonne 
National Lab., IL (United States). [1995]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9505263-VUGRAPHS: Sample and data 
management workshop, Richland, WA (United States), 23-24 May 
1995). Order Number DE95014095. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes a program by the Analytical Services 
Division (EM-263) to develope and implement a comprehensive in- 
tegrated performance evaluation program for laboratories providing 
analytical data in support of EM programs. 
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26746 (ANL/ET/CP-86877) Fabrication and characterization 
of dense ceramic membranes for partial oxidation of methane. 
Balachandran, U. (Argonne National Lab., IL (United States)); Ma, 
B.; Dusek, J.T.; Picciolo, J.J.; Mievilie, R.L.; Maiya, P.S.; Kleefisch, 
M.S.; Udovich, C.A. Argonne National Lab., IL (United States). Jun 
1995. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. (CONF-950833-5: 10. 
international conference on composite materials, Vancouver 
(Canada), 14-18 Aug 1995). Order Number DE95015704. Source: 
OSTI; NTIS; GPO Dep. 

In this technology, air is used as the oxidant for methane conver- 
sion reactions, thiu eliminating tne need for an expensive oxygen 
plant. Mixed-conducting ceramic materials have been produced 
from mixed-oxide system of the La-Sr-Fe-Co-O (SFC) type, in the 
form of tubes and bars. Thermodynamic stability of the tubes was 
studied vs oxygen partial pressure by high-temperature XRD. Me- 
chanical properties of the SFC-2 (SrFeCop 50x) material were 
adequate for reactor use. Electronic and ionic conductivities 
showed that SFC-2 is unique in that its ratio of ionic to electronic 
conductance is close to unity. Performance of the membrane tubes 
was good only with SFC-2. Fracture of other SFC tubes was con- 
sequence of an oxygen gradient that introduced a volumetric lattice 
difference between the inner and outer walls. SFC-2 tubes pro- 
vided methane conversion efficiencies >99% in a reactor and have 
operated successfully for >1000 h. 


26747 (CONF-940633—7) Volumetric properties of CO2-CH,- 
Nz fluids at 200°C and 1000 bars: A comparison of equations 
of state and experimental data. Chapter 4. Seitz, J.C.; Blencoe, 
J.G.; Joyce, D.B.; Bodnar, Ru. Oak Ridge National Lab., TN 
(United States). [1994]. 23p. Sponsored by National Science Foun- 
dation, Washington, DC (United States); USDOE, Washington, DC 
(United States);Oak Ridge Associated Universities, Inc., TN (United 
States). DOE Contract AC05-760R00033 ; AC05-840R21400. 
NSF Grant EAR-8657778. (CONF-9205209-3: 12. symposium on 
thermophysical properties; Pan American conference on research 
on fluid inclusions, Boulder, CO (United States); Lake Arrowhead, 
CA (United States), 19-24 Jun 1994; 21-24 may 1992). Order 
Number DE95014987. Source: OSTI; NTIS; GPO Dep. 

Predictions of molar volume, excess molar volume, and isochoric 
P-T trajectories from 13 published equations of state are compared 
with one another and with preliminary volumetric data for CO.- 
CHa4-No fluids at 200°C and 1000 bars. The equations of state 
investigated represent a wide variety of empirical and semi- 
empirical approaches to the modeling of fluids. The experimental 
data indicate that excess volumes of CO2-CH,-No mixtures are 
small (<3% of the total volume of the mixture, except near the crit- 
ical point of CO2). The NIST software package DDMIX yields 
volumetric properties that are most consistent with our experimen- 
tal results. Differences in the calculated volumetric properties of 
mixtures from the different equations of state are significant For ex- 
ample, estimates of the equilibrium trapping temperature of a fluid 
inclusion (2000 bars, 60% CO2-20% CH,420% Nomixture, V=59.10 
cm*/mole) calculated from various equations of state range from 
462-570°C. The major source of error in calculated volumetric 
properties of fluid mixtures is the inability of equations of state to 
accurately predict the volumetric properties of the pure compo- 
nents. 


26748 (CONF-9505122-6) Application of RBS and NRA in 
the fabrication of carbon based devices. lla, D. (Alabama A and 
M Univ., Normal, AL (United States)); Zimmerman, R.L.; Maleki, 
H.; Evelyn, A.L.; Poker, D.B. Oak Ridge National Lab., TN (United 
States). Jun 1995. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on ion beam analysis; Tempe, AZ (United 
States); 22-26 May 1995. Order Number DE95017445. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have used Nuclear Reaction Analysis (NRA) and Rutherford 
Backscattering Spectrometry (RBS) as well as resonant backscat- 
tering as analytical tools in fabricating carbon based drug delivery 
bio-implants, electrodes for batteries, and devices to entrap or filter 
specific toxins. Precursor is resol C7HgOz liquid, which converts to 
fully cured phenolic resin C7H¢O (sp gr 1.25) on heating at 170 C. 
This resin further transforms with no change in shape to glassy 
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carbon (sp gr 1.45) on heating to 1000 C. Final product consists of 
long ribbon-like molecules of sp2 carbon atoms aggregated locally 
to form subcrystalline domains arranged randomly in space. RBS 
and NRA were used in measuring the porosity before and after ac- 
tivation, in concentration profiling of stored drugs before and after 
leaching, in detecting low level light element impurities, and in de- 
tecting changes in the structure of the device due to fabrication. 


26749 (CONF-9506235-—2) A laser-excited synchronous fiu- 
orescence spectrometer for benzo(a)pyrene. Huebedr, D.M.; 
iruela Del Olmo, M.; Stevenson, C.L.; Vo-Dinh, T. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International conference on environmental monitors and haz- 
ardous waste site remediation; Munich (Germany); 19-23 Jun 1995. 
Order Number DE95017430. Source: OSTI; NTIS; GPO Dep. 

A laser-based synchronous scanning fluorimeter was developed 
for detecting polycyclic aromatic hydrocarbons (PAHs). Although 
extensive sample cleanup and separation are usually required, flu- 
orescence has long been used for determination of PAHs. Amount 
of sample pretreatment can often be reduced when synchronous 
fluorescence (SF) is used, and the sensitivity of SF can be in- 
creased by the high power and narrow profile of a laser source. A 
small, portable, pulsed dye laser was used in this study. The in- 
strument and its application to the determination of the carcinogen 
benzo(a)pyrene are described. 


26750 (INIS-mf-14550, pp. 65) TXRF of light elements us- 
ing different excitation conditions. Streli, C. (Atominstitut der 
Oesterreichischen Hochschulen, Vienna (Austria)); Wobrauschek, 
P.; Aiginger, H. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Saies Only); INIS. 

Short communication. PHOTON ACTIVATION ANALYSIS; X-RAY 
FLUORESCENCE ANALYSIS; ALUMINIUM; CARBON; FLUO- 
RINE; MAGNESIUM; OXYGEN; SODIUM; STANFORD LINEAR 
ACCELERATOR CENTER; SYNCHROTRON RADIATION 


26751 (INIS-mf-14550, pp. 68) Multi-method formulation for 
chemical analysis of sputtered boride layers. Schmoeiz, P. 
(Inst. fuer Allgemeine Physik, Techn. Univ. Wien, 1040 Wien, 
Wiedner Hauptstr. 8-10 (Austria)); Stoeri, H.; Mittere, C.; Wald- 
hauser, W. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LAYERS/borides; LAYERS/quantitative 
chemical analysis; LAYERS/sputtering)y AUGER ELECTRON 
SPECTROSCOPY; CALIBRATION STANDARDS; ELECTRON 
MICROSCOPY; FILMS; LAYERS; BORIDES; SPUTTERING; MEA- 
SURING INSTRUMENTS 


26752 (INIS-mf—14550, pp. 134) Production and loss chan- 
nels in the formation of lallb excimers. Gruber, D. (Technische 
Univ., Graz (Austria)); Domiaty, U.; Windholz, L. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362—-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXCIMER LASERS/fluorescence spec- 
troscopy; EXCIMER LASERS/photochemical reactions; DIMERS; 
MATHEMATICAL MODELS; SODIUM; THREE-BODY PROBLEM 


26753 (INIS-mf—-14553, pp. 23) Voltammetric determination 
of lead and cadmium in the presence of excessive amounts of 
indium. Opydo, J. (Politechnika Lodzka, Lodz (Poland). Inst. 
Techniki Radiacynej). Stowarzyszenie Inzynierow i Technikow Prze- 
mysiu Chemicznego, Warsaw (Poland). 1992. 318p. (In Polish). 
(CONF-9209503-: Bialystok'92: yearly scientific meeting on chem- 
istry in human health and environment protection, Bialystok 
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(Poland), 9-12 Sep 1992). In Yearly scientific meeting: chemistry in 
human health and environment protection. Bialystok’92. Order 
Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. CADMIUM/quantitative chemical analysis; 
CADMIUM/voltametry; LEAD/quantitative chemical analysis; LEAD/ 
voltametry; CADMIUM; VOLTAMETRY; INDIUM; LEAD; MEET- 
INGS 


26754 (INIS-mf-14553, pp. 25) The assessment of compar- 
isons of the results obtained in laboratories determining Cu, 
Pb, Zn and Cd by means of different analytical methods dur- 
ing the period of 1980-1990. Gorski, L. (Politechnika Krakowska, 
Cracow (Poland)); Baterowicz, A.; Wojtowicz, A. Stowarzyszenie 
Inzynierow i Technikow Przemysiu Chemicznego, Warsaw 
(Poland). 1992. 318p. (In Polish). (CONF-9209503-—: Bialystok’92: 
yearly scientific meeting on chemistry in human health and environ- 
ment protection, Bialystok (Poland), 9-12 Sep 1992). in Yearly 
scientific meeting: chemistry in human health and environment pro- 
tection. Bialystok’92. Order Number DE95634646. Source: OSTI; 
NTIS; INIS. 

Short communication. CADMIUM/absorption spectroscopy; CAD- 
MIUM/polarography; CADMIUM/quantitative chemical analysis; 
COPPER/absorption spectroscopy; COPPER/polarography; COP- 
PER/quantitative chemical analysis; LEAD/absorption spectroscopy; 
LEAD/polarography; LEAD/quantitative chemical analysis; ZINC/ 
absorption spectroscopy; ZINC/polarography; ZINC/quantitative 
chemical analysis; ACCURACY; CADMIUM; POLAROGRAPHY; 
COPPER; LEAD; MEETINGS; ZINC 


26755 (INIS-mf-14553, pp. 28) Study of quercetin-5S’- 
sulfonic acid reaction with Th(IV) ions and its analytical use. 
Zommer-Urbanska, S. (Centrum Medyczne Ksztalcenia Podyplo- 
mowego, Bydgoszcz (Poland)); Kupcewicz, B. Stowarzyszenie 
Inzynierow i Technikow Przemysiu Chemicznego, Warsaw 
(Poland). 1992. 318p. (in Polish). (CONF-9209503—: Bialystok‘92: 
yearly scientific meeting on chemistry in human health and environ- 
ment protection, Bialystok (Poland), 9-12 Sep 1992). In Yearly 
scientific meeting: chemistry in human heath and environment pro- 
tection. Bialystok’92. Order Number DE95634646. Source: OSTI; 
NTIS; INIS. 

Short communication. THORIUM IONS/complexes; THORIUM 
IONS/spectrophotometry; MEETINGS; QUANTITATIVE CHEMICAL 
ANALYSIS; QUERCETIN; SULFONIC ACIDS; COMPLEXES; 
SPECTROPHOTOMETRY 


26756 (INIS-mf—14553, pp. 28) Quercetin-5’-sulfonic acid 
tor spectrophotometric determination of praseodymiumiIll) 
and neodymiumiIll). Kopacz, M. (Politechnika Rzeszowska, Rzes- 
zow (Poland)); Nowak, D. Stowarzyszenie Inzynierow i Technikow 
Przemysiu Chemicznego, Warsaw (Poland). 1992. 318p. (in Pol- 
ish). (CONF-9209503-: Bialystok'92: yearly scientific meeting on 
chemistry in human health and environment protection, Bialystok 
(Poland), 9-12 Sep 1992). In Yearly scientific meeting: chemistry in 
human health and environment protection. Bialystok’92. Order 
Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. NEODYMIUM IONS/complexes; 
NEODYMIUM IONS/spectrophotometry; PRASEODYMIUM IONS/ 
complexes; PRASEODYMIUM IONS/spectrophotometry; MEET- 
INGS; COMPLEXES; SPECTROPHOTOMETRY; QUANTITATIVE 
CHEMICAL ANALYSIS; QUERCETIN; SULFONIC ACIDS 


26757 (INIS-mf—14553, pp. 29) Cerium and lanthanum de- 
termination in copper. Ciba, J. (Politechnika Slaska, Gliwice 
(Poland)); Kremska, A. Stowarzyszenie Inzynierow i Technikow 
Przemysilu Chemicznego, Warsaw (Poland). 1992. 318p. (in Pol- 
ish). (CONF-9209503—: Bialystok‘92: yearly scientific meeting on 
chemistry in human health and environment protection, Bialystok 
(Poland), 9-12 Sep 1992). In Yearly scientific meeting: chemistry in 
human health and environment protection. Bialystok’92. Order 
Number DE95634646. Source: OST; NTIS; INIS. 

Short communication. CERIUMquantitative chemical 
sis; LANTHANUM/quantitative chemical analysis; 
CERIUM; COPPER; LANTHANUM; MEETINGS 


26758 (INIS-mf-14553, pp. 33) Identification of diglycol 
complexes of lanthanides(IlIl) in tri ethanolamine by means of 


analy- 
ARSENAZO; 





mass spectrometry of negative secondary ions. Lis, S. (Uniwer- 
sytet Adama Mickiewicza, Poznan (Poland). Inst. Chemii); Plazik, 
A.S.; Elbanowski, M.; Baranowska, E. Stowarzyszenie Inzynierow i 
Technikow Przemysiu Chemicznego, Warsaw (Poland). 1992. 
318p. (in Polish). (CONF-9209503—: Bialystok'92: yearly scientific 
meeting on chemistry in human health and environment protection, 
Bialystok (Poland), 9-12 Sep 1992). In Yearly scientific meeting: 
chemistry in human health and environment protection. Bia- 
lystok’92. Order Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. GLYCOLS/rare earth complexes; RARE 
EARTH COMPLEXES/mass_ spectroscopy; GLYCOLS; IONS; 
MEETINGS 


26759 (INIS-mf-14553, pp. 35) Spectrophotometric method 
of Sc determination in dolomite and superphosphate. 
Kwapulinska, G. (Uniwersytet Slaski, Katowice (Poland)). Sto- 
warzyszenie Inzynierow i Technikow Przemysiu Chemicznego, 
Warsaw (Poland). 1992. 318p. (In Polish). (CONF-9209503-: Bia- 
lystok'92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. DOLOMITE/scandium; © SCANDIUM/ 
spectrophotometry; SUPERPHOSPHATES/scandium; DOLOMITE; 
SCANDIUM; MEETINGS; SPECTROPHOTOMETRY; SUPER- 
PHOSPHATES 


26760 (INIS-mf—14553, pp. 82) Voltammetric determination 
of heavy metals in municipal wastes and composts manufac 
tured of them. Tykarska, A. (Osrodek Badawczo-Doswiadezainy 
Utylizacji i Unieszkodliwiania Odpadow MZO, Warsaw (Poland)); 
Golimowski, J. Stowarzyszenie Inzynierow i Technikow Przemyslu 
Chemicznego, Warsaw (Poland). 1992. 318p. (In Polish). (CONF- 
9209503—-: Bialystok'92: yearly scientific meeting on chemistry in 
human health and environment protection, Bialystok (Poland), 9-12 
Sep 1992). In Yearly scientific meeting: chemistry in human health 
and environment protection. Bialystok’92. Order Number 
DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. CADMIUM/polarography; | COBALT/ 
polarography; COPPER/poiarography; LEAD/polarography; 
NICKEL/polarography; ZINC/polarography; CADMIUM; POLAROG- 
RAPHY; COBALT; COMPOST; COMPOSTING; COPPER; LEAD; 
MEETINGS; MUNICIPAL WASTES; NICKEL; QUANTITATIVE 
CHEMICAL ANALYSIS; ZINC 


26761 (LBL-36913) Recovery of propylene glycol from di- 
lute aqueous solutions by reversible chemical complexation 
with organoboronates. Broekhuis, R.R.; Lynn, S.; King, C.J. 
Lawrence Berkeley Lab., CA (United States). May 1995. 80p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE95016521. Source: 
OSTI; NTIS; GPO Dep. 

Extractants consisting of an ion-pair of Aliquat 336 with phenyl- 
boronate or 3-nitrophenylboronate were prepared in various 
diluents (2-ethylhexanol, toluene, o-xylene or diisobutylketone). In 
batch experiments propyleneglycol (1,2-PD) was effectively ex- 
tracted even at low concentrations. Heterogeneous complexation 
constants 6,; calculated at 25 C were 45-120 (mol/1)—' in 2- 
ethylhexanol, 34.8 (mol/l)—' in toluene, 37.6 (mol/l)—' in o-xylene 
and 14.4 (mol/l)—' in diisobutylketone. In 2-ethythexanol, there was 
no significant effect of extractant concentration on the complexation 
constant. Equilibrium water concentration in the extractants was 8- 
12 wt %, decreasing with 1,2-PD uptake. Nearly all extractant/ 
diluent systems exhibited overloading (more than stoichiometric up- 
take of 1,2-PD). Evidence for aggregation of the ion-pair extractant 
in organic phase was found from water solubilization studies (molar 
solubilization ratios up to 10) and 'H NMR spectroscopy studies. 
Solubilization of 1,2-PD within hydrophilic aggregate interiors may 
explain the observed overloading. The complexation constant de- 
creased with increasing temperature, but not enough to make back 
extraction after a temperature change attractive. Back extraction 
may be achieved after acidification with carbon dioxide to convert 
the organoboronate anion to the corresponding organoboronic acid. 
Up to 80% of the extracted 1,2-PD was backextracted in a batch 
extraction using C02. The extractant could then be regenerated by 
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stripping carbon dioxide from solution at temperatures exceeding 
110 C. However, at these temperatures the extractant appears to 
undergo a transformation in which color changes and extraction ca- 
pacity is reduced to about 60% of original value. 


26762 (LBL-37348) Toward quantitative STM: Scanning 
tunneling microscopy study of structure and dynamics of ad- 
sorbates on transition metal surfaces. Dunphy, J.C. Lawrence 
Berkeley Lab., CA (United States). May 1995. 232p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE95016419. Source: OSTI; NTIS; 
GPO Dep. 

STM was applied to chemisorbed S layers on Re(000l) and 
Mo(100) surfaces. As function of coverage on both these surfaces, 
S orders into several different overlayer structures, which have 
been studied by dynamic LEED. STM images of all these struc- 
tures were obtained. Approximate location of S atoms in the 
structures was determined by inspecting the images, especially the 
regions containing defects. Results are in agreement with LEED 
except for the p(2x!) overlayer of sulfur on Mo(100). The STM im- 
ages were compared to calculations made with Electron Scattering 
Quantum Chemistry (ESQC) theory. Variation of contrast in experi- 
mental images is explained as a result of changes in STM tip 
termination structure. STM image contrast is a result of changes in 
the interference between different paths for the tunneling electrons. 
The simplest structure on the Mo(100) surface was used as a 
model for developing and testing a method of quantitative structure 
determination with the STM. Experimental STM images acquired 
under a range of tunneling conditions were compared to theoretical 
calculations of the images as a function of surface structure to 
determine the structure which best fit. Results matched within ap- 
proximately 0.1 Angstroms a LEED structural determination. At 
lower S coverage, diffusion of S atoms over the Re(0001) surface 
and the lateral interaction between these atoms were investigated 
by application of a new image analysis technique. The interaction 
between the S and a coadsorbed CO layer was also studied, and 
CO was found to induce compression of the S overlayer. A similar 
result was found for Au deposited on the sulfur covered Mo(100) 
surface. The interaction between steps on the Mo surface was 
found to be influenced by S adsorption and this observation was 
interpreted with the theory of equilibrium crystal shape. Design of 
an STM instrument which operates at cryogenic and variable sam- 
ple temperatures, and its future applications, are described. 


26763 (PNL-SA-25778) Solubility properties of siloxane 
polymers for chemical sensors. Grate, J.W. (Pacific Northwest 
Lab., Richland, WA (United States)); Abraham, M.H. Pacific North- 
west Lab., Richland, WA (United States). May 1995. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9505240-4: Pacific NW fiber optic sensor 
conference, Troutdale, OR (United States), 3-4 May 1995). Order 
Number DE95014189. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the factors governing the sorption of va- 
pors by organic polymers. The principles have been applied in the 
past for designing and selecting polymers for acoustic wave sen- 
sors; however they apply equally well to sorption of vapors by 
polymers used on optical chemical sensors. A set of solvation pa- 
rameters (a table is presented for various organic vapors) have 
been developed that describe the particular solubility properties of 
individual solute molecules; they are used in linear solvation en- 
ergy relationships (LSER) that model the sorption process. LSER 
coefficients are tabulated for five polysiloxanes; so are individual 
interaction terms for each of the 5 polymers. Dispersion interac- 
tions play a major role in determining overall partition coefficients; 
the log L'® (gas-liquid partition coefficient of solute on hexadecane) 
value of vapors are important in determining overall sorption. For 
the detection of basic vapors such as organophosphates, a 
hydrogen-bond acidic polymers will be most effective at sorbing 
them. Currently, fiber optic sensors are being developed where the 
cladding serves as a sorbent layer to collect and concentrate ana- 
lyte vapors, which will be detected and identified spectroscopically. 
These solubility models will be used to design the polymers for the 
cladding for particular vapors. 


26764 (PNL-SA-26413) Near-field single molecule spec- 
troscopy. Xie, X.S.; Dunn, R.C. Pacific Northwest Lab., Richland, 


ERA Vol. 20, No. 11 289 





40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


WA (United States). Feb 1995. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950226-56: SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, engineering and medicine, 
San Jose, CA (United States), 5-14 Feb 1995). Order Number 
DE95016817. Source: OSTI; NTIS; GPO Dep. 

The high spatial resolution and _ sensitivity of near-field 
fluorescence microscopy allows one to study spectroscopic and dy- 
namical properties of individual molecules at room temperature. 
Time-resolved experiments which probe the dynamical behavior of 
single molecules are discussed. Ground rules for applying near- 
field spectroscopy and the effect of the aluminum coated near-field 
probe on spectroscopic measurements are presented. 


26765 (RFP—4901) Particle count monitoring of reverse os- 
mosis water treatment for removal of low-level radionuclides. 
Moritz, E.J.; Hoffman, C:R.; Hergert, T.R. EG and G Rocky Flats, 
Inc., Golden, CO (United States). Rocky Flats Plant. [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349 ; AC34-90RF62349. (CONF-950853—2: 
ASME/JSME annual summer meeting of the Fluids Engineering 
conference, Hilton Head, SC (United States), 13-17 Aug 1995). Or- 
der Number DE95007958. Source: OSTI; NTIS; INIS; GPO Dep. 

Laser diode particle counting technology and analytical measure- 
ments were used to evaluate a pilot-scale reverse osmosis (RO) 
water treatment system for removal of particulate matter and sub- 
picocurie low-level radionuclides. Stormwater mixed with Waste 
Water Treatment Plant (WWTP) effluent from the Rocky Flats Envi- 
ronmental Technology Site (RFETS), formerly a Department of 
Energy (DOE) nuclear weapons production facility, were treated. 
No chemical pretreatment of the water was utilized during this 
study. The treatment system was staged as follows: multimedia 
filtration, granular activated carbon adsorption, hollow tube ultrafil- 
tration, and reverse osmosis membrane filtration. Various recovery 
rates and two RO membrane models were tested. Analytical mea- 
surements included total suspended solids (TSS), total dissolved 
solids (TDS), gross alpha (a) and gross beta (G) activity, uranium 
isotopes 2°9/2541) and 258U, plutonium 73°/24°Pu, and americium 
241 Am. Particle measurement between 1—150 microns (yu) included 
differential particle counts (DPC), and total particle counts (TPC) 
before and after treatment at various sampling points throughout 
the test. Performance testing showed this treatment system pro- 
duced a high quality effluent in clarity and purity. Compared to raw 
water levels, TSS was reduced to below detection of 5 milligrams 
per liter (mg/L) and TDS reduced by 98%. Gross a was essentially 
removed 100%, and gross § was reduced an average of 94%. 
Uranium activity was reduced by 99%. TPC between 1-150, were 
reduced by an average 99.8% to less than 1,000 counts per 
milliliter (mL), similar in purity to a good drinking water treatment 
plant. Raw water levels of *39/249Py and °41Am were below reli- 
able quantitation limits and thus no removal efficiencies could be 
determined for these species. 


26766 


(SAND-95-1355C) Use of silica sols in inorganic 
molecular sieving membranes. Sehgal, R. (Advanced Materials 
Lab., Albuquerque, NM (United States)); Brinker, C.J.; Huling, J.C. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 


10p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States);National Science Foundation, Washington, DC (United 
States);Gas Research Inst., Chicago, IL (United States). DOE 
Contract AC04-94AL85000. (CONF-940713-4: 3. international con- 
ference on inorganic membranes, Worcester, MA (United States), 
10-14 Jul 1994). Order Number DE95014885. Source: OSTI; 
NTIS; GPO Dep. 

Polymeric silica sols, were deposited on commercial y-alumina 
supports to prepare gas separation membranes. Optimization of 
the sol fractal dimension and radius of gyration and minimization of 
condensation rate led to formation of a discrete film with pores of 
molecular dimensions. Two coatings of this sol (A2**) led to a 
membrane with ideal separation factor of 7 for helium versus nitro- 
gen after calcination to 400C (helium permeance 0.002 cm?/ 
cm?-s-cm Hg). Partial sintering of these membranes resulted in a 
further reduction in pore size or narrowing of pore size distribution 
as evidenced by larger separation factors e.g. 9 for helium versus 
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nitrogen (helium permeance 0.0028 cm°/cm?-s-cm Hg) with only 
one A2** coating. Single gas measurements also showed high 
ideal separation factors for helium versus methane, propylene, 
sulfur hexafluoride and carbon dioxide. The deposited A2** mem- 
brane was reacted with titanium isopropoxide (Ti(O i-Pr)4) to 
improve both its thermal and chemical stability and modify its pore 
size. This reaction led to an increase in the membrane selectivity 
to >300 for He versus Nz below to 120C, and COs versus CHy,, 
when measured below 200C. A2** was also used as a host matrix 
for preparing imogolite composite membranes that showed molecu- 
lar sieving behavior. 


26767 (UCRL-JC—118715) Livermore Imaging Fourier 
Transtorm Infrared Spectrometer (LIFTIRS). Carter, M.R.; Ben- 
nett, C.L.; Fields, D.J.; Lee, F.D. Lawrence Livermore National 
Lab., CA (United States). 10 May 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG- 
48. (CONF-950472-19: SPIE international symposium on 
aerospace/defense sensing and dual-use photonics, Orlando, FL 
(United States), 17-21 Apr 1995). Order Number DE95016622. 
Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory is currently operating a 
hyperspectral imager, the Livermore Imaging Fourier Transform 
Infrared Spectrometer (LIFTIRS). This instrument is capable of op- 
erating throughout the infrared spectrum from 3 to 12.5 4m with 
controllable spectral resolution. In this presentation we report on 
it's operating characteristics, current capabilities, data throughput 
and calibration issues. 


26768 (UCRL-JC—121267) Radiocarbon dating of ancient 
rock paintings. liger, W.A. (Texas A and M Univ., College Station, 
TX (United States). Dept. of Chemistry); Hyman, M.; Rowe, M.W.; 
Southon, J. Lawrence Livermore National Lab., CA (United States). 
20 Jun 1995. 20p. Sponsored by American Cancer Society, New 
York, NY (United States);Welch (Robert A.) Foundation, Houston, 
TX (United States). DOE Contract W-7405-ENG-48. Grant ACS- 
PRF 20252-AC8. (CONF-950402-16: 209. American Chemical 
Society (ACS) national meeting, Anaheim, CA (United States), 2-6 
Apr 1995). Order Number DE95015409. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report presents progress made on a technique for '*C dat- 
ing pictographs. A low-temperature oxygen plasma is used coupled 
with high-vacuum technologies to selectively remove C-containing 
material in the paints without contamination from inorganic carbon 
from rock substrates or accretions. 


26769 (WSRC-TR-95-0028) Mixing quality characterization 
in separations process tanks. Hassan, N.M. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 31 Jan 1995. 3ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95014733. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An experimental study has been performed on distribution of a 
dilute immiscible organic liquid dispersed in an aqueous phase 
contained baffled, paddle-agitated vessel, fitted with cooling coils. 
Acceptable total liquid levels in the vessel and minimum impeller 
speed were established for plant scale operation. Axial and radial 
distributions of the dispersed organic phase as functions of total 
liquid height, impeller speed, and the number of impellers were ex- 
amined and some recurring trends were identified. Four stages of 
dispersion of organic phase in predominantly aqueous phase were 
identified with increasing rotational speed of impeller(s). The stages 
were: (1) non-dispersion stage in which the organic layer was 
undisturbed, (2) the organic layer was decreasing with impeller 
speed until complete but nonuniform dispersion was attained, (3) 
the non-uniformity of the completely dispersed mixture decreased 
with increasing rotational speed of impellier(s), and (4) a grossly 
uniform dispersion in which the local volume fraction of dispersed 
phase (organic) in mixture was the same throughout the vessel. 
Scale-up relations were developed for reproducing a defined mix- 
ing quality on two geometrically similar scales of operation, for the 
attainable condition of complete but non-uniform dispersion. The 
mixing quality was observed to decrease with increasing liquid 
depth over acceptable range, but variations in the overall concen- 
tration of organic liquid appeared to have only slight effect on the 
mixing quality. 
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Refer also to citation(s) 25051, 25052, 25053, 25058, 25062, 
25067, 25175, 25176, 25178, 25201, 25239, 25344, 25696, 25697, 
25698, 25699, 25700, 25701, 25713, 25786, 25936, 26404, 26405, 
26500, 26662, 26674, 26702, 26717, 26728, 26762, 26810, 26821, 
26939, 26957, 27021, 27364, 27366, 27379, 27650, 27747, 28136 


26770 (ANL/CHM/CP-85844) Recent advances in the mea- 
surement of high temperature bimolecular rate constants. 
Michael, J.V. Argonne National Lab., IL (United States). Jul 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950743—4: 3. international 
symposium on air-water gas transfer, Heidelberg (Germany), 24-27 
Jul 1995). Order Number DE95015858. Source: OSTI; NTIS; GPO 
Dep. 

Recent advances in the measurement of high temperature reac- 
tion rate constants are discussed. The studies carried out by shock 
tube methods are particularly considered because these results are 
important not only in theoretical chemical kinetics but also in practi- 
cal applications. The work on 5 chemical reactions are reviewed in 
detail. These are: D + Ho, Cl + Ho, H + Oo, CH3 + CHs3, and H + 
NOp. 


26771 (ANL/CHM/CP-86411) Theoretical studies of poten- 
tial energy surfaces. Harding, L.B. Argonne National Lab., IL 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
9505247-—1: 17. combustion research conference, Lake Geneva, 
Wi (United States), 31 May - 2 jun 1995). Order Number 
DE95013691. Source: OSTI; NTIS; GPO Dep. 

MRCI (configuration interaction) calculations were used to exam- 
ine possible pathways for the Op + CCH reaction. The Hp + CN 
potential surface was examined. An initial survey was made of the 
HCI + CN potential energy surface at a low level of theory. 


26772 (ANL/RE-95/2) Thermodynamic and transport prop- 
erties of sodium liquid and vapor. Fink, J.K.; Leibowitz, L. 
Argonne National Lab., IL (United States). Jan 1995. 237p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. Order Number DE95016401. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Data have been reviewed to obtain thermodynamically consistent 
equations for thermodynamic and transport properties of saturated 
sodium liquid and vapor. Recently published Russian recommenda- 
tions and results of equation of state calculations on thermophysical 
properties of sodium have been included in this critical assess- 
ment. Thermodynamic properties of sodium liquid and vapor that 
have been assessed include: enthalpy, heat capacity at constant 
pressure, heat capacity at constant volume, vapor pressure, boiling 
point, enthalpy of vaporization, density, thermal expansion, adia- 
batic and isothermal compressibility, speed of sound, critical 
parameters, and surface tension. Transport properties of liquid 
sodium that have been assessed include: viscosity and thermal 
conductivity. For each property, recommended values and their un- 
certainties are graphed and tabulated as functions of temperature. 
Detailed discussions of the analyses and determinations of the rec- 
ommended equations include comparisons with recommendations 
given in other assessments and explanations of consistency re- 
quirements. The rationale and methods used in determining the 
uncertainties in the recommended values are also discussed. 


26773 (BNL-61893) The intermolecular vibrational dynam- 
ics of substituted benzene and cyclohexane liquids, studied 
by femtosecond OHD-RIKES. Castner, E.W. Jr.; Chang, Yong 
Joon. Brookhaven National Lab., Upton, NY (United States). 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9506172-1: 7. 
international conference on time-resolved vibrational spectroscopy, 
Santa Fe, NM (United States), 11-16 Jun 1995). Order Number 
DE95013591. Source: OSTI; NTIS; GPO Dep. 

By using the femtosecond optical-heterodyne detected, Raman- 
induced Kerr effect spectroscopy (OHD-RIKES), we have studied 
the intermolecular dynamics of toluene, benzyl alcohol, benzoni- 
trile, cyclohexane, and methylicyclohexane in both the time and 
frequency domains. 
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26774 (BNL-62005) Standard atomic weight values for the 
mononuclides elements, 1995. Holden, N.E. Brookhaven National 
Lab., Upton, NY (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9508152-1: 38. International Union of Pure 
and Applied Chemistry (IUPAC) general assembly, Guildford 
(United Kingdom), 4-11 Aug 1995). Order Number DE95016019. 
Source: OSTI; NTIS; GPO Dep. 

The 1993 Atomic Mass Evaluation has a major impact on the 
values of the atomic weights for the mononuclidic elements. Of the 
twenty elements, nine values changed and seven had a change in 
uncertainty. In addition, one of the elements, Thorium, with no sta- 
ble nuclides but a characteristic terrestrial isotopic composition has 
a value change as a result of the new atomic mass evaluation. 


26775 (CONF-940633—8) Experimentally determined volu- 
metric properties of CO. + CH, + N> mixtures at 20-100 MPa 
and 323-573 K. Chapter 3. Seitz, J.C.; Blencoe, J.G.; Bodnar, R.J. 
Oak Ridge National Lab., TN (United States). [1994]. 15p. Spon- 
sored by National Science Foundation, Washington, DC (United 
States); USDOE, Washington, DC (United States);Oak Ridge Asso- 
ciated Universities, Inc., TN (United States). DOE Contract 
AC05-760R00033 ; ACO5-840R21400. NSF Grant EAR-8657778. 
(CONF-9205209-4: 12. symposium on thermophysical properties; 
Pan American conference on research on fluid inclusions, Boulder, 
CO (United States); Lake Arrowhead, CA (United States), 19-24 
Jun 1994; 21-24 may 1992). Order Number DE95014988. Source: 
OSTI; NTIS; GPO Dep. 

The densities of C02+CH,+No mixtures were measured at 20— 
100 MPa, 323-573 K using a custom-designed high-pressure, 
high-temperature vibrating-tube densimeter. Molar volumes and ex- 
cess molar volumes (Vm") were calculated from the experimental 
data. Although (Vm&) is generally positive, negative deviations are 
observed in ternary mixtures with compositions close to those of 
binary mixtures that exhibit negative deviations. (Vm*) generally 
decreases as pressure increases from 20 to 100 MPa. As temper- 
ature increases, (Vm=) increases until it reaches a maximum 
around 473 K, and then it decreases moderately as temperature is 
further increased. (Vm®) is typically between 0 and 4 per cent of 
the total volume of the mixture. Predictions of (Vm=) for ternary 
mixtures may be made from experimental data for the binary sub- 
systems. Comparison with experimental data indicates that these 
methods are reasonably accurate for predicting the volumetric 
properties of ternary gas mixtures. 


26776 (DOE/ER/13547-T2) Solid-matrix luminescence anal- 
ysis. Progress report, 15 June 1992-31 October 1994. 
Hurtubise, R.J. Wyoming Univ., Laramie, WY (United States). Dept. 
of Chemistry. [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13547. Order Number 
DE95011356. Source: OSTI; NTIS; GPO Dep. 

Interaction models were developed for moisture effects on 
room-temperature fluorescence (RTF) and room-temperature phos- 
phorescence (RTP) of compounds adsorbed on filter paper. The 
models described both dynamic and matrix quenching and also re- 
lated the Young modulus of filter paper to quenching of phosphor 
on moist filter paper. Photophysical parameters for lumiphors in so- 
lution and on solid matrices were compared. Results showed that 
for some compounds, solid-matrix luminescence has greater ana- 
lytical potential than solution luminescence. Also, the solid-matrix 
systems into one of two categories depending on how the intersys- 
tem crossing rate constants change with temperature. The first 
study was carried out on effects of heavy atom on solid-matrix lu- 
minescence. With some heavy atoms, maximum solid-matrix 
phosphorescence quantum yield was obtained at room tempera- 
ture, and there was no need to use low temperature to obtain a 
strong phosphorescence signal. By studying solid-matrix lumines- 
cence properties of phosphors adsorbed on sodium acetate and 
deuterated sodium acetate, an interaction model was developed for 
p-aminobenzoic acid anion adsorbed on sodium acetate. It was 
shown that the energy-gap law was applicable to solid-matrix lumi- 
nescence. Also, deuterated phenanthrene and undeuterated 
phenanthrene were used to study nonradiative transition of excited 
triplet state of adsorbed phosphors. Heat capacities of several solid 
matrices were obtained vs temperature and related to vibrational 
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coupling of solid matrix with phosphor. Photophysical study was 
performed on the hydrolysis products of benzo(a)pyrene-DNA 
adducts. Also, an analytical method was developed for tetrols in 
human lung fractions. Work was initiated on the formation of room 
temperature glasses with glucose and trehalose. Also, work has 
begun for the development of an oxygen sensor by measuring the 
RTP quenching of triphenylene on filter paper. 


26777 (DOE/ER/14289-3) An investigation of molybdenum 
and molybdenum oxide catalyzed hydrocarbon formation reac- 
tions. Tysoe, W.T. Wisconsin Univ., Milwaukee, WI (United 
States). [1995]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER14289. Order Number 
DE95017082. Source: OSTI; NTIS; GPO Dep. 

The document is divided into: experiments on model catalysts at 
high pressure, reaction studies on metallic Mo, surface chemistry 
experiments (metallic surfaces in ultrahigh vacuum; Mo(CO)¢ ad- 
sorption on alumina), and theoretical calculations. 


26778 (DOE/PC/94064—-T2) Synthesis of oxygenate prod- 
ucts for high volume fuels applications. Quarterly technical 
progress report No. 1, November 1, 1994—January 31, 1995. 
Amoco Research Center, Naperville, IL (United States). 8 Mar 
1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-94PC94064. Order Number 
DE95016665. Source: OSTI; NTIS; GPO Dep. 

Construction and setup of twin laboratory gas phase reactors 
with in-line Gas chromatographic analysers was completed. Cali- 
bration and C.G. analysis methods development were carried out, 
and spreadsheet programs were written for reduction of data to in- 
terpretable results. Initial tests were carried out with pentasil zeolite 
ASM-5 containing very low (0.1%) levels of mercury as potential 
catalysts for conversion of acetylene/methanol streams to 1,1- 
dimethoxyethane or to C.* alcohols, both useful as high-oxygenate 
gasoline blending agents. Trace levels of both types of products 
were observed, although the predominant products were light 
olefins at lower reaction temperatures and aromatics at higher tem- 
peratures. It is anticipated that less acidic zeolites and/or Zn- 
containing catalysts will be more active for oxygenate production. 
Testing of these materials is underway. 


26779 (FRCEA-TH-485) Stable organic radical characteri- 
zation and synthesis for the magnetometry ESR (Electron Spin 
Resonance). Theurel, L. CEA Centre d’Etudes de Grenoble, 38 
(France). Lab. d’Electronique et d’instrumentation; Grenoble-1 
Univ., 38 (France). Nov 1993. 204p. (In French). Order Number 
DE95796798. Source: OSTI; NTIS (US Sales Only). 

We had to synthesize and characterize radical new materials 
coming from different families (neutrals, cations, anions) for the 
ESR applications. We prepared two Perylene new radical cations 
with the following associated anion, TeOF-5~ and [(TeOF-5)-2 H]~. 
The latter good characteristics makes it a strong potential applicant 
for magnetometry. Some radicals are peculiarly interesting for 


“high” temperature applications. 149 refs., 59 figs., 28 tabs., 4 ap- 
pendixes. 


26780 


(INIS-mf—14550, pp. 38) Production and reactivity of 
the isomers NOO* and ONO~. Praxmarer, C. (inst. fuer lonen- 
physik, Univ. Innsbruck, Technikerstrasse 25, A-6020 Innsbruck 
(Austria)); Hansel, A.; Lindinger, W. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 


the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NITROGEN DIOXIDE/charge exchange; 
NITROGEN DIOXIDE/isomers; NITROGEN DIOXIDE/reactivity; 
CARBOHYDRATES; CHEMICAL PREPARATION; IONIZATION 
POTENTIAL; ISOMERIZATION; ISOMERS; REACTIVITY; NITRO- 
GEN OXIDES; RECOMBINATION 


26781 (INIS-mf-14550, pp. 38) ArH,*: reaction of an ion 
with strong dipole momentum. Praxmarer, C. (inst. fuer lonen- 
physik, Univ. Innsbruck, Technikerstrasse 25, A-6020 Innsbruck 
(Austria)); Hansel, A.; Lindinger, W. Oesterreichische Physikalische 
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Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ARGON HYDRIDES/dipole moments; AR- 
GON HYDRIDES/reactivity; REACTIVITY; CHEMICAL REACTION 
KINETICS; ION-ATOM COLLISIONS 


26782 (INIS-mf-14550, pp. 39) Influence of spin-orbit- 
splittings on reactivity of Xe*-ions. Recheis, W. (inst. fuer 
lonenphysik, Univ. Innsbruck, Technikerstrasse 25, A-6020 Inns- 
bruck (Austria)); Jordan, A.; Kraus, H.; Hansel, A.; Lindinger, W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. XENON IONS/chemical reaction kinetics; 
XENON IONS/p states; XENON IONS/spin exchange; CARBON 
COMPOUNDS; COLLISIONS; EV RANGE 01-10; FINE STRUC- 
TURE; METHANE; ORBITAL ANGULAR MOMENTUM 


26783 (INIS-mf-14553) Yearly scientific meeting: chemistry 
in human health and environment protection. Bialystok’92. 
Stowarzyszenie Inzynierow i Technikow Przemysilu Chemicznego, 
Warsaw (Poland). 1992. 318p. (in Polish). (CONF-9209503-: Bia- 
lystok'92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). 
Order Number DE95634646. Source: OSTI; NTIS; INIS. 

The conference has been divided into 12 sections devoted to fol- 
lowing topics: analytical chemistry; environmental chemistry; 
chemistry of natural compounds; chemistry of pharmaceutics and 
toxic compounds; chemistry in medicine; electrochemistry; young 
scientists forum; didactics and history of chemistry; chemistry and 
industry - technologies environment friendly; new trends in polymer 
science; crystallochemistry; pro-ecological actions in leather indus- 
try. Different analytical methods for determination of heavy methods 
and rare earths have been presented. Some of them have been 
successfully applied for the examination of environmental and bio- 
logical materials. The basic chemical and physico-chemical studies 
including thermodynamic, crystal structure, coordination chemistry, 
sorption properties etc. have been extensively resented. The 
existence of radioactive elements in environment has been also in- 
vestigated, especially in respect to municipal and industrial wastes 
and products of their processing. The radiation effects for different 
materials have been reported and discussed as well. 


26784 (INIS-mf-14553, pp. 40) Study on application of se- 
lected semi-natural polymers complexing ions of heavy metals 
for their removal from waters and sewage. Nowicki, T. (Politech- 
nika Lodzka, Lodz (Poland)); Maslowska, J. Stowarzyszenie 
Inzynierow i Technikow Przemysilu Chemicznego, Warsaw 
(Poland). 1992. 318p. (In Polish). (CONF-9209503-: Bialystok‘92: 
yearly scientific meeting on chemistry in human health and environ- 
ment protection, Bialystok (Poland), 9-12 Sep 1992). In Yearly 
scientific meeting: chemistry in human health and environment pro- 
tection. Bialystok’'92. Order Number DE95634646. Source: OSTI; 
NTIS; INIS. 

Short communication. CADMIUM COMPLEXES/polymers; CAD- 
MIUM COMPLEXES /ultrafittration; LEAD COMPLEXES/polymers; 
LEAD COMPLEXES/ultrafiltration; MERCURY COMPLEXES/ 
polymers; MERCURY COMPLEXES/ultrafiltration; ZINC COM- 
PLEXES/polymers; ZINC COMPLEXES/uttrafiltration; POLYMERS; 
ULTRAFILTRATION; MEETINGS 


26785 (INIS-mf-14553, pp. 42) Determination of dissocia- 
tion constant of rhodanates complexes of Pr and Sm by 
means of spectrophotometric method. Sadowski, P. (Uniwer- 
sytet Marii Curie-Sklodowskiej, Lublin (Poland)); Majdan, M. 
Stowarzyszenie Inzynierow i Technikow Przemyslu Chemicznego, 
Warsaw (Poland). 1992. 318p. (In Polish). (CONF-9209503-—: Bia- 
lystok‘92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 





Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. PRASEODYMIUM COMPLEXES/ 
dissociation; PRASEODYMIUM COMPLEXES/thiocyanates; 
SAMARIUM COMPLEXES /dissociation; SAMARIUM COMPLEXES/ 
thiocyanates; CHEMICAL REACTION KINETICS; MEETINGS; DIS- 
SOCIATION; THIOCYANATES; REACTION INTERMEDIATES; 
SPECTROPHOTOMETRY 


26786 (INIS-mf-14553, pp. 44) Utilization of chelating effect 
in extraction process of Cu(il), Zn(ll) and Cd(Il). Rzepka, M. 
(Wyzsza Szkola Pedagogiczna, Kielce (Poland)). Stowarzyszenie 
Inzynierow i Technikow Przemysiu Chemicznego, Warsaw 
(Poland). 1992. 318p. (in Polish). (CONF-9209503-: Bialystok‘92: 
yearly scientific meeting on chemistry in human health and environ- 
ment protection, Bialystok (Poland), 9-12 Sep 1992). In Yearly 
scientific meeting: chemistry in human health and environment pro- 
tection. Bialystok’92. Order Number DE95634646. Source: OSTI; 
NTIS; INIS. 

Short communication. CADMIUM IONS/chelates; CADMIUM 
IONS/solvent extraction; COPPER IONS/chelates; COPPER IONS/ 
solvent extraction; ZINC JONS/chelates; ZINC JONS/solvent 
extraction; CHELATES; CHEMICAL REACTION KINETICS; IMIDA- 
ZOLES; MEETINGS 


26787 (INIS-mf-14553, pp. 66) Calculations of kinetics iso- 
tope effects of deuterium in selected radical reactions in 
gaseous phase. Drys, A. (Akademia Medyczna, Wroclaw 
(Poland)); Ratajczak, E. Stowarzyszenie Inzynierow i Technikow 
Przemysiu Chemicznego, Warsaw (Poland). 1992. 318p. (In Pol- 
ish). (CONF-9209503-—: Bialystok'92: yearly scientific meeting on 
chemistry in human health and environment protection, Bialystok 
(Poland), 9-12 Sep 1992). In Yearly scientific meeting: chemistry in 
human health and environment protection. Bialystok’92. Order 
Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. CHEMICAL REACTION KINETICS/isotope 
effects; CHEMICAL REACTION KINETICS/radicals; DEUTERIUM/ 
isotope effects; RADICALS; DEUTERIUM; MEETINGS; THERMO- 
DYNAMIC MODEL 


26788 (INIS-mf-14553, pp. 110) Spectrophotometric study 
of lanthanide(IIl) complexes with macrocyclic polyethers: 18C6 
and DB24C8. Elbanowski, M. (Uniwersytet Adama Mickiewicza, 
Poznan (Poland). Inst. Chemii); Staninski, K.; Schroeder, G. Sto- 
warzyszenie Inzynierow i Technikow Przemysiu Chemicznego, 
Warsaw (Poland). 1992. 318p. (in Polish). (CONF-9209503-: Bia- 
lystok'92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’'92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. EUROPIUM COMPLEXES/crown ethers; 
LANTHANUM COMPLEXES/crown ethers; YTTERBIUM COM- 
PLEXES/crown ethers; CHEMICAL REACTION KINETICS; 
MEETINGS; SPECTROPHOTOMETRY 


26789 (INIS-mf-14553, pp. 248) Surface structure of WO,/ 
MgF2 preparations. Wojciechowska, M. (Uniwersytet Adama Mick- 
iewicza, Poznan (Poland). Inst. Chemii); Szymanderska, V.; 
Gut, W. Stowarzyszenie Inzynierow i Technikow Przemyslu 
Chemicznego, Warsaw (Poland). 1992. 318p. (In Polish). (CONF- 
9209503-: Bialystok'92: yearly scientific meeting on chemistry in 
human health and environment protection, Bialystok (Poland), 9-12 
Sep 1992). In Yearly scientific meeting: chemistry in human health 
and environment protection. Bialystok’92. Order Number 
DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. MAGNESIUM FLUORIDES/surface prop- 
erties; TUNGSTEN OXIDES/complexes; TUNGSTEN OXIDES/ 
surface properties; WATER/complexes; CATALYSTS; INFRARED 
SPECTRA; MEETINGS; COMPLEXES; WATER 


26790 (INIS-mf-14553, pp. 291) Crystal structure of 
lanthanum and neodymium complex salts with hexam- 
ethylenetetraamine. Golinski, B. (Politechnika Lodzka, Lodz 
(Poland)); Zalewicz, M.; Bartczak, T. Stowarzyszenie Inzynierow i 
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Technikow Przemysiu Chemicznego, Warsaw (Poland). 1992. 
318p. (in Polish). (CONF-9209503-: Bialystok’92: yearly scientific 
meeting on chemistry in human health and environment protection, 
Bialystok (Poland), 9-12 Sep 1992). In Yearly scientific meeting: 
chemistry in human health and environment protection. Bia- 
lystok’92. Order Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. LANTHANUM COMPLEXES/crystal struc- 
ture; LANTHANUM COMPLEXES/urotropin; NEODYMIUM 
COMPLEXES /crystal structure; NEODYMIUM COMPLEXES/ 
urotropin; UROTROPIN; MEETINGS; SALTS 


26791 (JAERI-Review—94-006) IS process for thermochemi- 
cal hydrogen production. Onuki, Kaoru (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Nakajima, Hayato; loka, Ikuo; Futakawa, Masatoshi; 
Shimizu, Saburo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1994. 59p. Order Number DE95502247. Source: 
OSTI; NTIS; INIS. 

The state-of-the-art of thermochemical hydrogen production by IS 
process is reviewed including experimental data obtained at JAERI 
on the chemistry of the Bunsen reaction step and on the corrosion 
resistance of the structural materials. The present status of labora- 
tory scale demonstration at JAERI is also included. The study on 
the chemistry of the chemical reactions and the products separa- 
tions has identified feasible methods to function the process. The 
flowsheeting studies revealed a process thermal efficiency higher 
than 40% is achievable under efficient process conditions. The 
corrosion resistance of commercially available structural materials 
have been clarified under various process conditions. The basic 
scheme of the process has been realized in a laboratory scale ap- 
paratus. R and D requirements to proceed to the engineering 
demonstration coupled with HTTR are briefly discussed. (author). 


26792 (LBL-36575) Semiclassical methods in chemical re- 
action dynamics. Keshavamurthy, S. Lawrence Berkeley Lab., CA 
(United States). Dec 1994. 107p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95006576. Source: OSTI; NTIS; INIS; GPO Dep. 

Semiclassical approximations, simple as well as rigorous, are 
formulated in order to be able to describe gas phase chemical re- 
actions in large systems. We formulate a simple but accurate 
semiclassical model for incorporating multidimensional tunneling in 
classical trajectory simulations. This model is based on the exis- 
tence of locally conserved actions around the saddle point region 
on a multidimensional potential energy surface. Using classical per- 
turbation theory and monitoring the imaginary action as a function 
of time along a classical trajectory we calculate state-specific uni- 
molecular decay rates for a model two dimensional potential with 
coupling. Results are in good comparison with exact quantum re- 
sults for the potential over a wide range of coupling constants. We 
propose a new semiclassical hybrid method to calculate state-to- 
state S-matrix elements for bimolecular reactive scattering. The 
accuracy of the Van Vieck-Gutzwiller propagator and the short time 
dynamics of the system make this method self-consistent and ac- 
curate. We also go beyond the stationary phase approximation by 
doing the resulting integrals exactly (numerically). As a result, clas- 
sically forbidden probabilties are calculated with purely real time 
classical trajectories within this approach. Application to the one 
dimensional Eckart karrier demonstrates the accuracy of this ap- 
proach. Successful application of the semiclassical hybrid approach 
to collinear reactive scattering is prevented by the phenomenon of 
chaotic scattering. The modified Filinov approach to evaluating the 
integrals is discussed, but application to collinear systems requires 
a more careful analysis. In three and higher dimensional scattering 
systems, chaotic scattering is suppressed and hence the accuracy 
and usefulness of the semiclassical method should be tested for 
such systems. 


26793 (LBL-36814) Phase equilibria in strong polar fluids 
using a perturbed hard-sphere-chain equation of state com- 
bined with three different association models. Schaefer, B.; 
Lambert, S.M.; Song, Y.; Prausnitz, J.M. Lawrence Berkeley Lab., 
CA (United States). Oct 1994. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95015143. Source: OSTI; NTIS; GPO Dep. 
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Goal of this work is the extension of a Perturbed-Hard-Sphere- 
Chain equation of state (PHSC EOS) to systems containing strong 
polar components. Three different types of association models (ten 
Brinke/Karasz, SAFI, modified Veytsman) were used to calculate 
the contribution of specific interactions like hydrogen bonding to 
thermodynamic quantities. Pure component parameters obtained 
from regression of temperature dependent density and vapor pres- 
sure data allow the prediction of VLE and LLE data. The results of 
simple fluids and polymer solutions were compared with experi- 
mental data. The SAFT and the modified Veytsman extension give 
similar results for pure fluids and mixtures with components of sim- 
ilar segment size. Differences increase with increasing difference of 
segment size. 


26794 (LBL-36963) Liquid-liquid equilibria for polymer so- 
lutions and blends, including copolymers. Song, Y.; Hino, T.; 
Lambert, S.M.; Prausnitz, J.M. Lawrence Berkeley Lab., CA 
(United States). Feb 1995. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9506220-2: 7. international conference on fluid properties and 
phase equilibria for chemical process design, Snowmass, CO 
(United States), 18-23 Jun 1995). Order Number DE95014875. 
Source: OSTI; NTIS; GPO Dep. 

A simplified perturbed hard-sphere-chain (PHSC) theory is 
applied to interpret, correlate, and (in part) predict liquid-liquid equi- 
libria (LLE) for polymer solutions and blends, including copolymers. 
The PHSC equation of state uses a hard-sphere-chain reference 
system plus a van der Waals attractive perturbation. Three pure- 
component parameters are obtained from readily available 


thermodynamic properties. Mixture parameters are obtained using 
pure-component parameters, conventional combining rules, and 
one or two binary constants. Theoretical and experimental coexis- 
tence curves and miscibility maps show good agreement for 
selected blends containing polymers and copolymers. For LLE of 
dilute or semi-dilute solvent/polymer solutions, it is necessary to 
decrease the pure-component polymer chain length, probably 


because the mean-field approximation is not suitable for such solu- 
tions. 


26795 (LBL-36964) Vapor-liquid equilibria for copoly- 
mer+solvent systems: Effect of intramolecular repulsion. 
Gupta, R.B.; Prausnitz, J.M. Lawrence Berkeley Lab., CA (United 
States). Mar 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States);American Chemical Society, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States) DOE Contract AC03-76SF00098. (CONF- 
9506220—-1: 7. international conference on fluid properties and 
phase equilibria for chemical process design, Snowmass, CO 
(United States), 18-23 Jun 1995). Order Number DE95014781. 
Source: OSTI; NTIS; GPO Dep. 

Role of intramolecular interactions in blend miscibility is wel! 
documented for polymer+copolymer mixtures. Some  copoly- 
mer+polymer mixtures are miscible although their corresponding 
homopolymers are not miscible; for example, over a range of acry- 
lonitrile content, styrene/acrylonitrile copolymers are miscible with 
poly(methyl methacrylate) but neither polystyrene nor polyacryloni- 
trile is miscible with poly(methyl methacrylate). Similarly, over a 
composition range, butadiene/acrylonitrile copolymers are miscible 
with poly(vinyl chloride) while none of the binary combinations of 
the homopolymers [polybutadiene, polyacrylonitrile, and poly(vinyl 
chloride)] are miscible. This behavior has been attributed to “in- 
tramolecular repulsion” between unlike copolymer segments. We 
have observed similar behavior in vapor-liquid equilibria (VLE) of 
copolymer+solvent systems. We find that acrylonitrile/butadiene 
copolymers have higher affinity for acetonitrile solvent than do 
polyacrylonitrile or polybutadiene. We attribute this non-intuitive be- 
havior to “intramolecular repulsion” between unlike segments of the 
copolymer. This repulsive interaction is weakened when acetonitrile 
molecules are in the vicinity of unlike copolymer segments, favor- 
ing copolymer+solvent miscibility. We find similar behavior when 
acetonitrile is replaced by methyl ethyl ketone. To best knowledge, 
this effect has not been reported previously for VLE. We have ob- 
tained VLE data for mixtures containing a solvent and a copolymer 
as a function of copolymer composition. It appears that, at a given 
solvent partial pressure, there may be copolymer composition that 
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yields maximum absorption of the solvent. This highly non-ideal 
VLE phase behavior may be useful for optimum design of a mem- 
brane for a separation process. 


26796 (LBL-37334) Synthesis, structure, and reactivity of 
high oxidation state silver fluorides and related compounds. 
Lucier, G.M. Lawrence Berkeley Lab., CA (United States). May 
1995. 139p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95016458. Source: OSTI; NTIS; GPO Dep. 

This thesis has been largely concerned with defining the oxidiz- 
ing power of Ag(IIl) and Ag(ll) in anhydrous hydrogen fluoride 
(aHF) solution. Emphasis was on cationic species, since in a 
cation the electronegativity of a given oxidation state is greatest. 
Cationic Ag(Ill) solv has a short half life at ordinary temperatures, 
oxidizing the solvent to elemental fluorine with formation of Ag(Il). 
Salts of such a cation have not yet been preparable, but solutions 
which must contain such a species have proved to be effective and 
powerful oxidizers. In presence of PtFg~, RuFe~, or RhFe~, 
Ag(lll) solv effectively oxidizes the anions to release the neutral 
hexafluorides. Such reactivity ranks cationic Ag(Ill) as the most 
powerfully oxidizing chemical agent known as far. Unlike its triva- 
lent relative Ag (Il) solv is thermodynamically stable in acid aHF. 
Nevertheless, it oxidizes IrFg~— to IrFg at room temperature, placing 
its oxidizing potential not more than 2 eV below that of cationic 
Ag(Ill). Range of Ag**+ (MF_~)o salts attainable in aHF has been 
explored. An anion must be stable with respect to electron loss to 
Ag**. The anion must also be a poor F~ donor; otherwise, either 
AgF* salts or AgF2 are generated. 


26797 Metal hydride composition. Congdon, J.W. 1993. Filed 
date 14 Jul 1998. U.S. Patent Application 8-091,013. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE95017126. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This invention is comprised of a dimensionally stable hydride 
composition and a method for making such a composition. The 
composition is made by forming particles of a metal hydride into 
porous granules, mixing the granules with a matrix material, form- 
ing the mixture into pellets, and sintering the pellets in the absence 
of oxygen. The ratio of matrix material to hydride is preferably be- 
tween approximately 2:1 and 4:1 by volume. The porous structure 
of the granules accommodates the expansion that occurs when the 
metal hydride particles absorb hydrogen. The porous matrix allows 
the flow of hydrogen therethrough to contact the hydride particles, 
yet supports the granules and contains the hydride fines that result 
from repeated absorption/desorption cycles. 


26798 (PNC-TN—1100-94-003, pp. 1/31-/40) Development of 
thermochemical data base of organic complexes. Tochiyama, 
Osamu (Tohoku Univ., Sendai (Japan). Faculty of Engineering). 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. (CONF-9311199-: International workshop on re- 
search and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 379p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

Dissolved organic substances are found in all natural waters, as 
variety of natural processes produce the extremely complex sets of 
organic substances. Among them, the refractory polymeric colloidal 
substances called humic substances play the especially important 
role in the transport of trace metals. The present state of the stud- 
ies on the interaction of metal ions with humic substances is 
explained, which is confusing. In this paper, the relevant problems 
expected in the experimental determination of the binding con- 
stants of humate complexes are discussed. From the viewpoint of 
complex formation, the polyfunctional properties, conformational 
change and polyelectrolyte properties of humic substances must be 
taken in consideration. Three types of the interactions between 
counter ions and macromolecules or their ionic atmosphere, that is, 
site binding (specific complexation), territorial binding (condensa- 
tion) and Boltzmann distribution in the diffusion layer, are 
considered. Some insight is given into the general effect of the het- 
erogeneous bindings by an exampie. The binding constant should 





not be assumed as constant, but should be considered as an aver- 
age equilibrium quotient. For using such binding quotients, the 
equation for them must be solved numerically or graphically. (K.I.). 


26799 (TKK-V-B99, pp. 29-46) Combination of thermody- 
namics and kinetics for reactor calculation. Koukkari, P. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1994. (CONF-9408244—: Col- 
loquium on process simulation, Espoo (Finland), 3-4 Aug 1994). In 
Colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 

A simple method to calculate multicomponent chemical reaction 
mixtures as a series of sequential, time-dependent thermochemical 
states is presented. The procedure is based on the two general 
principles of physical chemistry, viz., decreasing Gibbs-energy for a 
natural process and the exponential Arrhenius rate law for the 
overall reaction kinetics. The calculation is performed in repeated 
sequences for successive reactor volume elements with known 
heat transfer to their surroundings. The temperature of each 
sequential reactor element is determined by a Gibbs-energy mini- 
mization routine (SOLGASMIX) connected to the closed region 
enthalpy iteration. The extent of the overall reaction is followed by 
the Arrhenius rate law, while the possible side reactions may reach 
equilibrium. The mass balance relations forming the subsidiary 
constraints of the Lagrange method in SOLGASMIX are modified 
to facilitate the Gibbs-energy minimization for the intermediate 're- 
actor states’. The method provides an approximation of the affinity 
of the reactive system in terms of the extent of the overall reaction. 
The value of the affinity [A(<)] depends both on the thermodynamic 
description of the calculation system and on the kinetic constraints 
given for the overall reaction. The well-known reaction of 
titanium(IV)chloride oxidation to titanium dioxide with such side re- 
actions as chlorine dissociation and oxychloride formation was 
studied as a practical reactor example. The calculated thermo- 
chemical properties were compared to measured temperature and 
heat transfer data from both pilot and industrial scale tita- 
nium(lV)chloride burners. There was a reasonable agreement 
between the calculated and measured values. (author) 


26800 (TKK-V—B104, pp. 83-93) Calculation of intermediate 
state properties in a multicomponent chemical reactor. 
Koukkari, P.; Laukkanen, |. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 
1995. (CONF-9506228—: 2. colloquium on process simulation, Es- 
poo (Finland), 6-8 Jun 1995). in The 2nd colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 302p. Order Number 
DE95796407. Source: OSTI; NTIS. 

A numerical calculation method (RATEMIX) for time-dependent, 
intermediate thermodynamic states in a multi-component chemical 
reaction mixture has been described earlier. The algorithm is 
based on the combination of the overall reaction kinetics and 
Gibbs energy minimization. The intermediate reactor states are ob- 
tained as ‘frozen’ equilibria when a dummy parameter is used as 
the reactant input of the Gibbs energy minimization sequence. The 
time course of the raw material consumption thus follows the [ex- 
perimental] Arrhenius rate law. A thermodynamic temperature scale 
for the reacting system is reached by a closed system enthalpy it- 
eration. The reaction path for the multicomponent mixture becomes 
described by a series of ‘frozen’ equilibria - that is by states for 
which the Gibbs energy reaches its minimum value under the 
given kinetic and heat transfer constraints. For each state, numeri- 
cal values for the chemical potentials of the virtually independent 
reaction components (reactants and products) can be calculated. 
Well-known software programs, such as STIFF3 for the kinetic 
differential equations and SOLGASMIX for the Gibbs energy mini- 
mization, may be used as subroutines of the RATEMIX-method. In 
this presentation the calculation of the intermediate states is dis- 
cussed and examples of the intermediate state concentrations in 
two simple systems are described. 


26801 (TKK-V-B104, pp. 97-108) Simulation of TAME reac- 
tions in a small lab scale reactor using CFD combined with 
physical properties and reaction kinetics from a flowsheeting 
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program. Majander, E.O.J. (VTT Energy, Espoo (Finland)); Manni- 
nen, M.T.; Aittamaa, J.R.; Eilos, |.H.; Keskinen, K.I.; Rihko, L.K. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1995. (CONF-9506228-: 2. 
colloquium on process simulation, Espoo (Finland), 6-8 Jun 1995). 
In The 2nd colloquium on process simulation. Computational fluid 
dynamics coupled with chemical kinetics, combustion and thermo- 
dynamics. 302p. Order Number DE95796407. Source: OSTI; 
NTIS. 

Concentration, flow, and temperature patterns in a small lab 
scale stirred tank reactor were simulated by computing simultane- 
ously the fluid flow, heat transfer and reaction kinetics. Commercial 
PHOENICS CFD code was used with FLOWBAT thermodynamics 
and reaction kinetics package for computing the physical properties 
of the mixture and local reaction rates. There were two main tar- 
gets in this study, first to test the feasibility of combining CFD code 
with rigorous thermodynamic and reaction kinetics models, and 
secondly to validate the assumption of complete mixing in the test 
reactor used in determining the kinetics of the reactions. The test 
reactor was a cylindrical vessel with a magnetic stirrer at the bot- 
tom and four baffles on the walls. The solid catalyst was placed in a 
metal gauge basket situated at the middle plane of the reactor The 
flow field was computed in a simplified way by treating the cylindri- 
cal stirrer as a source term for the tangential velocity. Standard 
k-e-model was used to model the turbulence. The reaction network 
contains liquid phase reactions of isoamylenes with methanol pro- 
ducing tert-amyl-methyl ether (TAME). This system is highly 
nonideal and the reactions are limited by thermodynamic equilib- 
rium. Thus sophisticated thermodynamics is required to describe 
the kinetics of the system. A kinetic model derived from the experi- 
ments in the same test reactor was used. The rate of reaction of 
each component as well as the transport and thermodynamic prop- 
erties were computed in FLOWBAT-subroutines, called from 


PHOENICS. The reactor was simulated in continuous and batch 
modes. The results were compared with measurements and with 
FLOWBAT simulations with the assumption of complete mixing. 


26802 (UCID—21588-Rev.2) KINETICS: A computer program 
to analyze chemical reaction data. Revision 2. Braun, R.L.; 
Burnham, A.K. Lawrence Livermore National Lab., CA (United 
States). Sep 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015986. Source: OSTI; NTIS; GPO Dep. 

KINETICS (Version 3.2) is a copyrighted, user-friendly kinetics 
analysis computer program designed for reactions such-as kerogen 
or polymer decomposition. It can fit rate parameters to chemical re- 
action data (rate or cumulative reacted) measured at a series of 
constant temperatures, constant heating rates, or arbitrary thermal 
histories. The program uses two models with conversion- 
dependent Azrhenius parameters and two models with activation 
energy distributions. The discrete distribution model fits an average 
frequency factor and relative fractions and activation energies for 
up to 25 parallel, fast-order reactions. The Gaussian distribution 
model fits a frequency factor, activation energy, Gaussian distribu- 
tion parameter, and reaction order for up to 3 parallel reactions. 
For both distribution models, if the experiments are at a series of 
constant heating rates, the program uses a very fast approximate 
fitting procedure to determine possible initial parameter-estimates 
for the subsequent nonlinear regression analysis. This increases 
the probability that the regression analysis will properly. converge 
with a minimum of computer time. Once convergence is reached 
by the discrete model, the parameter space is further systemati- 
cally searched to achieve global convergence. With the Gaussian 
model, the calculated rates or integrals can be convoluted with an 
experimental tracer signal during the nonlinear regression to ac- 
count for dispersion effects often found in real chemical reaction 
data. KINETICS can also be used in an application mode to calcu- 
late reaction rates and integrals for previously determined 
Gaussian or discrete, parameters, using an arbitrary thermal 
history. Four additional models have been incorporated for the ki- 
netics analysis of polymers and other materials, including some 
kerogens, which have a reaction-rate profile that is narrower than 
that for a single first-order reaction. 
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26803 (UCRL-ID-120347) Quantum chemical studies on 
the stability of tetramethyl ammonium tetraborohydride. Calef, 
D.F. Lawrence Livermore National Lab., CA (United States). May 
1995. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95015110. 
Source: OSTI; NTIS; GPO Dep. 

Quantum chemical calculations were performed on tetramethyl 
ammonium tetraborohydride. The material is of interest chemically 
as it exists as a molecular ionic solid. Calculations show that there 
exist low energy barrier pathways to decomposition and, hence, 
that the stability of the material is largely due to crystal forces. 
Possible sources of this stability are discussed. 


26304 (UCRL-JC—119608) Growth morphology of vicinal 
hillocks on the (101) face of KH2P0,: Evidence of surface dif- 
fusion. Land, T.A.; De Yoreo, J.J.; Lee, J.D.; Ferguson, J.R. Los 
Alamos National Lab., NM (United States). 10 Jan 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-941267-2: 4. Material Research Society- 
Ferroelectric thin films conference, Boston, MA (United States), 5-9 
Dec 1994). Order Number DE95014131. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The growth morphologies of vicinal hillocks on KH2PO,4 (101) 
surfaces have been investigated using atomic force microscopy. 
Both 2D and spiral dislocation growth hillocks are observed on the 
same crystal surface at supersaturations of ~5%. Growth occurs 
on monomolecular 5 A steps both by step-flow and through layer- 
by-layer growth. The distribution of islands on the terraces 
demonstrate that surface diffusion is an important factor during 
growth. Terraces that are less than the diffusion length do not con- 
tain any islands. This, together with the length scale of the inter 
island spacing and the denuded zones provide an estimate of the 
diffusion length. In situ experiments at very low supersaturation 
(~0.1%) show that growth is a discontinuous process due to step 
pinning. In addition, in situ images allow for the direct determina- 
tion of the fundamental growth parameters a, the step edge 
energy, and £, the kinetic coefficient. 


4004 Electrochemistry 
Refer also to citation(s) 25091, 25324, 26661, 27579 


26805 (UCRL-ID—114972-3, pp. 57, Paper 14) The design of 
an automated electrolytic enrichment apparatus for tritium. 
Myers, J.L. Lawrence Livermore National Lab., CA (United States). 
Dec 1994. In SERS internship: Fall 1994 abstracts and research 
papers. 352p. Order Number DE95009444. Source: OSTI; NTIS; 
INIS; GPO Dep 

The Radiation Analytical Sciences Section at Laboratory at 
Lawrence Livermore National Laboratory performs analysis of low- 
level tritium concentrations in various natural water samples from 
the Tri-Valley Area, DOE Nevada Test Site, Site 300 in Tracy, CA, 
and other various places around the world. Low levels of tritium, a 
radioactive isotope of hydrogen, which is pre-concentrated in the 
RAS laboratory using an electrolytic enrichment apparatus. Later 
these enriched waters are analyzed by liquid scintillation counting 
to determine the activity of tritium. The enrichment procedure and 
the subsequent purification process by vacuum distillation are cur- 
rently undertaken manually, hence being highly labor-intensive. 
The whole process typically takes about 2 to 3 weeks to complete 
a batch of 30 samples, with a dedicated personnel operating the 
process. The goal is to automate the entire process, specifically 
having the operation PC-LabVIEW™ controlled with real-time moni- 
toring capability. My involvement was in the design and fabrication 
of a prototypical automated electrolytic enrichment cell. Work will 
be done on optimizing the electrolytic process by assessing the dif- 
ferent parameters of the enrichment procedure. Hardware and 
software development have also been an integral component of 
this project. 


4005 Photochemistry 
Refer also to citation(s) 25095, 26567, 26672, 26770, 26776 
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26806 (BNL-61733) Proceedings of the Nineteenth DOE 
Solar Photochemistry Research Conference. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1995]. 207p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9506216-: 19. DOE solar photochemistry 
research conference, Tamiment, PA (United States), 4-8 Jun 1995). 
Order Number DE95014420. Source: OSTI; NTIS; GPO Dep. 

This document is a compilation of reports presented at the Nine- 
teenth DOE Solar Photochemistry Research Conference. Sessions 
included photophysical properties of transition metal complexes, 
cage effects on photochemistry, charge transfer, photo-induced 
charge separation in biomimetic molecules, photosynthesis, and 
electron transfer. 


26807 (BNL-62114) Towards the photoreduction of CO, 
with Ni(bpy)n2* complexes. Mori, Y.; Szalda, D.J.; Brunschwig, 
B.S.; Schwarz, H.A.; Fujita, E. Brookhaven National Lab., Upton, 
NY (United States). [1995]. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95016719. Source: OSTI; NTIS; GPO Dep. 

When an acetonitrile solution containing Ni(bpy)3°*, trithylamine 
and COz is irradiated at 313 nm, CO is produced with a quantum 
yield ~ 0.1% (defined as CO produced/photons absorbed). Flash 
photolysis, electrochemistry, and pulse radiolysis experiments pro- 
vide evidence for the formation of Ni!(bpy)2,, as an intermediate, in 
the photochemical Ni(bpy)s°*/T EA/CO, system. Although Ni? (bpy). 
does react with COs, Ni'(bpy)o, seems unreactive toward CO2 ad- 
dition. The x-ray structure of [Ni3(bpy)¢](ClO,4), which crystallize as 
blue-violet needles, reveals the existence of a dimer in the solid. 
UV-vis spectra also indicate that reduced Ni(bpy)32* solutions con- 
tain Nil(bpy)o,, Ni°(bpy)2 and [Ni(bpy)2]o complexes in equilibrium. 


26808 (BNL-62136) State-resolved dynamics of infrared 
photodesorption of CO from Ag(111). Fleck, L. (and others); Niu, 
B.; Beuhler, R.J. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-9507393— 
10: 40. annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 9-14 
Jul 1995). Order Number DE95016513. Source: OSTI; NTIS; GPO 
Dep. 

Current understanding of the dynamics of photon stimulated des- 
orption (PSD) of molecules from surfaces has been derived in 
large part from state- and energy-resolved probes of the desorbed 
molecules in the gas-phase. Analogous to studies of gas-phase 
photodissociation, information concerning the electronic interactions 
and nuclear motions on the dissociative potential surface are in- 
ferred from the energy, internal state and angular distributions of 
the photoproducts. Of particular interest is the use of state-resolved 
methods to ellucidate the photodesorption mechanism which can 
involve substrate and/or absorbate excitations followed by facile 
energy transfer between the electronic and nuclear degrees of 
freedom. The primary concern of this work is desorption induced 
by photon energies well below the work function (<1-2 eV) which 
is nominally assumed to occur via a thermally activated process. 
From a dynamical standpoint, laser-induced surface heating results 
from the rapid thermalization of initially photo- excited electron-hole 
pairs which relax through inelastic e~ - e~ scattering and energy 
transfer to lattice modes of the substrate. Desorption results from 
random surface atom displacements which deposit vibrational en- 
ergy in the absorbate-metal bond in excess of the binding energy. 


26809 (ETDE-DE-187) UV oxidation in the gas phase. 
Process-technical principle and spheres of use of UV oxida- 
tion tor the clean-up of contaminated air. Experience gathered 
at the Muehlacker pilot test site, and hints for users. Texte und 
Berichte zur Altlastenbearbeitung, v. 13/94. Sebold, M. (Weber 
(W.) Ingenieur GmbH, Pforzheim (Germany)). Landesanstalt fuer 
Umweltschutz Baden-Wuerttemberg, Karlsruhe (Germany). Abt. 5: 
Boden, Abfall, Altiasten; Weber (W.) Ingenieur GmbH, Pforzheim 
(Germany). Nov 1994. 55p. (in German). Order Number 
DE95798862. Source: OSTI; NTIS (US Sales Only). 

Within the framework of the pilot test programme of Baden- 
Wuertemberg, extensive investigations on UV oxidation in the gas 
phase were carried through at the "Muehlacker” pilot test site be- 
tween the second half of 1992 and the end of 1993. In these tests, 





CHC/BTEX/HC-contaminated soil air from the former "Eckenwei- 
herhof" toxic waste landfill and outgoing air from the stripping plant 
of this landfills groundwater cleaning system were treated. The in- 
vestigations are to demonstrate the efficiency of UV oxidation in 
the cleaning of such outgoing air as accrues from soil air suction 
measures and/or the stripping of contaminated water from hy- 
draulic clean-up systems. Furthermore, the economic efficiency 
and possible uses of this method are more closely dealt with and 
hints for the operation of a decontamination plant are given. (orig.) 


26810 (LBL-37342) Quantum symmetry and photoreactiv- 
ity of azabenzenes. Chesko, J.D.M. Lawrence Berkeley Lab., CA 
(United States). Jun 1995. 199p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-76SF00098. Order 
Number DE95014867. Source: OSTI; NTIS; GPO Dep. 

The fundamental processes associated with a photochemical re- 
action are described with reference to experimental properties of 
azabenzenes. Consideration of both excitation and relaxation pro- 
cesses led to presentation of the symmetry propagator, a unifying 
principle which maps system fluctuations (perturbations acting on 
an initial state) with dissipations (transitions to different states), 
thus directing the energy flow along competing reactive and nonre- 
active pathways. A coherent picture of relaxation processes 
including chemical reactions was constructed with the aid of spec- 
troscopic data. Pyrazine (1,4 diazine) possesses vibronically active 
modes which provide an efficient mechanism for internal conver- 
sion to the first excited singlet state, where other promoting modes 
of the correct symmetry induce both intersystem crossing to the 
triplet manifold, isomerization through diaza-benzvalene, and 
chemical reactions through cycloreversion of dewar pyrazine to 
yield HCN plus an azete. At higher energies simple H atom loss 
and internal conversion become more predominant, leading to ring 
opening followed by elimination of methylene nitrile and ground 
state reaction products. Efficiency of chemical transformations as 
dissipation mechanisms versus competing fluorescence, phospho- 
rescence and radiationless relaxation was mapped from near 
ultraviolet to far ultraviolet by photodissociation quantum yields into 
reaction channels characterized by molecular beam photofragment 
translational spectroscopy. A reaction path model for azabenzene 
photochemistry was presented and tested against experiment. 
Presence of undiscovered channels in other azabenzene systems 
was predicted and verified. The dominant process, HCN elimina- 
tion, was resolved into three distinct channels. Both molecular and 
atomic hydrogen elimination was observed, the former with signifi- 
cant vibrational excitation. Small yields of isomerization products, 
acetylene and N2, were also observed. 


26811 (LBL-37349) Ultrafast studies of photodissociation 
in solution: Dissociation, recombination and relaxation. King, 
J.C. Lawrence Berkeley Lab., CA (United States). May 1995. 126p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE95016418. Source: 
OSTI; NTIS; GPO Dep. 

Photodissociation of M(CO), (M=Cr,Mo,W) and the formation of 
solvated M(CO);-S complex was studied in cyclohexane; rate- 
limiting step is vibrational energy relaxation from the new bond to 
the solvent. For both M=Cr and Mo, the primary relaxation occurs 
in 18 ps; for Cr, there is an additional vibrational relaxation (150 ps 
time scale) of a CO group poorly coupled to other modes. Relax- 
ation of M=W occurs in 42 ps; several possible mechanisms for the 
longer cooling are discussed. Vibrational relaxation is also investi- 
gated for I,~ and IBr~ in nonpolar and slightly polar solvents. 
Attempts were made to discover the mechanism for the fast energy 
transfer in nonpolar solvent. The longer time scale dynamics of |3~ 
and IBr.— were also studied; both formed a metastable complex 
following photodissociation and 90-95% return to ground state in 
100 ps, implying a barrier to recombination of 4.3 kcal/mol and a 
barrier to escape of >5.5 kcal/mol. The more complex photochem- 
istry of M3(CO),2 (M=Fe,Ru) is also investigated, using visible and 
ultraviolet radiations, dissociation, geminate recombination, vibra- 
tional relaxation, and bridging structures and their reactions were 
studied. Attempts were made to extend ultrafast spectroscopy into 
the mid-infrared, but signal-to-noise was poor. 


26812 (SAND-95-8685C) Dynamics of ultrafast internal 
conversion processes studied by femtosecond time-delayed 
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photoelectron spectroscopy. Cyr, D.R.; Hayden, C.C. Sandia 
Labs., Livermore, CA (United States). [1995]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9507141-1: Laser techniques for state 
selected and state-to-state chemistry Ill, San Diego, CA (United 
States), 11-14 Jul 1995). Order Number DE95016007. Source: 
OSTI; NTIS; GPO Dep. 

The authors have studied the dynamics of ultrafast internal con- 
version processes using femtosecond time-resolved photoionization 
and photoelectron spectroscopy. In hexatriene, following femtosec- 
ond pulse excitation at 250 mm, they use time-delayed 
photoionization to observe the formation and decay of an interme- 
diate species on the subpicosecond time scale. With time-resolved 
photoelectron spectroscopy, the rapid evolution of vibrational exci- 
tation in this intermediate is observed, as electronic energy is 
converted to vibrational energy in the molecule. The photodynamics 
of cis and trans isomers of hexatriene are compared and found to 
be surprisingly different on the 2-3 psec time scale. These results 
are important for understanding the fundamental photochemical 
processes in linear polyenes, which have served as models for the 
active chromophores of many biological photosystems. 


4006 Radiation Chemistry 
Refer aiso to citation(s) 26783, 28142 


26813 (INIS-mf-14553, pp. 110) Unstable intermediate prod- 
ucts of radiation oxidation of sulfuraminoacids. Pogocki, D. 
(Institute of Nuclear Chemistry and Technology, Warsaw (Poland)); 
Grodkowski, J.; Bobrowski, K. Stowarzyszenie Inzynierow i Tech- 
nikow Przemysiu Chemicznego, Warsaw (Poland). 1992. 318p. (in 
Polish). (CONF-9209503-: Bialystok’92: yearly scientific meeting 
on chemistry in human health and environment protection, Bia- 
lystok (Poland), 9-12 Sep 1992). In Yearly scientific meeting: 
chemistry in human health and environment protection. Bia- 
lystok’92. Order Number DE95634646. Source: OSTI; NTIS; INIS. 
Short communication. CYSTEINE/oxidation; CYSTEINE/pulsed 
irradiation; CYSTEINE/radiolysis; METHIONINE/oxidation; 
METHIONINE/pulsed irradiation; METHIONINE/radiolysis; OXIDA- 
TION/reaction intermediates; AQUEOUS SOLUTIONS; CYSTEINE; 
OXIDATION; RADIOLYSIS; MEETINGS; METHIONINE 


26814 (INIS-mf-14553, pp. 281) Study of radiation effects 
in hybrid reinforced composites by EPR method. Wronska, J. 
(Politechnika Szezecinska, Szczecin (Poland)); Izbicka, J. Sto- 
warzyszenie Inzynierow i Technikow Przemysiu Chemicznego, 
Warsaw (Poland). 1992. 318p. (in Polish). (CONF-9209503—: Bia- 
lystok'92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. COMPOSITE MATERIALS/epoxides; 
COMPOSITE MATERIALS/polyesters; COMPOSITE MATERIALS/ 
radiation effects; EPOXIDES; POLYESTERS; COMPUTERIZED 
SIMULATION; ELECTRON SPIN RESONANCE; IRRADIATION; 
MEETINGS; REINFORCED MATERIALS 


26815 (JAERI-Conf—95-003) Proceedings of the 6th Japan- 
China bilateral symposium on radiation chemistry. Hama, 
Yoshimasa (Waseda Univ., Tokyo (Japan). Advanced Research 
Center for Science and Engineering); Katsumura, Yosuke; Kouchi, 
Nobuyuki; Makuuchi, Keizo (eds.). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1995. 659p. (CONF-9411252—: 6. Japan- 
China bilateral symposium on radiation chemistry, Tokyo (Japan), 
6-11 Nov 1994). Order Number DE95502215. Source: OSTI; NTIS; 
INIS. 

This issue is the collection of the papers presented at the title 
conference. The 113 of the presented papers are indexed individu- 
ally. (J.P.N.). 
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Refer also to citation(s) 25250, 25400, 25401, 25402, 25403, 
25404, 25405, 25406, 25407, 25411, 25504, 26054, 28487 
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26816 (IAEA-TECDOC-805) Production of ®Tc™ radiophar- 
maceuticals for brain, heart and kidney imaging. Final report 
of a co-ordinated research programme 1991-1994. International 
Atomic Energy Agency, Vienna (Austria). Jul 1995. 74p. Order 
Number DE95634672. Source: OSTI; NTIS (US Sales Only); INIS. 

The report contains highlights of the achievements of the IAEA 
Co-ordinated Research programme on Evaluation on the Use of 
Bulk Reagents for the Production of °°Tcm Radiopharmaceutical 
and Kits, the participants’ summary reports (Argentina, Chile, 
Greece, India, Indonesia, Japan, Malaysia, Portugal, Russian 
Federation, Thailand, Uruguay, United States of America), recom- 
mended product protocols for five compounds and the participants’ 
recommendations regarding continued support and further direc- 
tions of co-ordinated research work. Refs, 6 figs, 8 tabs, 6 
schemes. 


26817 (INIS-mf-14553, pp. 154) Macrocyclic complexes of 
rare earths - as potential radio-pharmaceutics. Radecka- 
Paryzek, W. (Uniwersytet Adama Mickiewicza, Poznan (Poland). 
Inst. Chemii); Luks, E.; Patroniak, V. Stowarzyszenie Inzynierow i 
Technikow Przemysiu Chemicznego, Warsaw (Poland). 1992. 
318p. (In Polish). (CONF-9209503—: Bialystok‘92: yearly scientific 
meeting on chemistry in human health and environment protection, 
Bialystok (Poland), 9-12 Sep 1992). In Yearly scientific meeting: 
chemistry in human health and environment protection. Bia- 
lystok’92. Order Number DE95634646. Source: OSTI; NTIS; INIS. 

Short communication. AZO COMPOUNDS/complexes; RARE 
EARTHS/complexes; COMPLEXES; MEETINGS; RADIOPHARMA- 
CEUTICALS 


26818 (WHC-EP-0817) Alkaline chemistry of transuranium 
elements and technetium and the treatment of alkaline ra- 
dioactive wastes. Delegard, C.H. (Westinghouse Hanford Co., 
Richland, WA (United States)); Peretrukhin, V.F.; Shilov, V.P.; 
Pikaev, A.K. Westinghouse Hanford Co., Richland, WA (United 
States). May 1995. 172p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95015769. Source: OSTI; NTIS; INIS; GPO Dep. 

Goal of this survey is to generalize the known data on funda- 
mental physical-chemical properties of TRUs and Tc, methods for 
their isolation, and to provide recommendations that will be useful 
for partitioning them from alkaline high-level wastes. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 25134, 25140, 25240, 25250, 26135, 
26445, 26955, 26981, 27376 


26819 (AAA-KTF/FKF—94/16) An experimental study of par- 
tial oxidation of HCN in the temperature range 800 deg C - 1000 
deg C. Chowdbury, K.; Hupa, M. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1995. 44p. Project KTM- 
LIEKKI2-201. Order Number DE95796389. Source: OSTI; NTIS. 

The work dealt with the conversion of HCN into other nitrogen 
species in a simulated pyrolysis gas consisting of a mixture of 
methane and oxygen. The conversion was studied as function of 
both the temperature and the oxygen content, or ‘degree of 
oxidation’, DO, of the gas. The purpose was to get some more in- 
formation on the details of the fuel nitrogen conversion mechanism 
in fluidized bed combustion systems. It was found that, in the simu- 
lated pyrolysis gas consisting of methane and oxygen, HCN 
decomposed with increasing degree of oxidation. HCN decom- 
posed mainly into NO and NH3. The yield of NO increased with 
increasing DO. A weak correlation was also detected for the con- 
version of HCN into ammonia: with increasing degree of oxidation 
the yield of NH3 decreased in many but not all cases studied. Fur- 
ther studies are needed to draw a firm conclusion concerning NHs3. 
At the DO 0.6, a small amount of N20 was also formed. A sugges- 
tion of future work would be to investigate the same conversions in 
other mixtures simulating the pyrolysis gas. Particularly the pres- 
ence of hydrogen in the gas mixture would be of interest, 


26820 (AAA-KTF/FKF—94/17) Emissions from incineration 
of semiconductor manutacturing gases. Preliminary thermody- 
namic equilibrium analysis. Uusikartano, T. Aabo Akademi, 
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Turku (Finland). Combustion Chemistry Research Group. 1995. 
32p. Order Number DE95796388. Source: OSTI; NTIS. 

Semiconductor industry uses combustion of process gases as 
one of the waste treatment methods. The knowledge of oxidation 
behaviour of these gases has started to accumulate quite recently. 
The oxidation of Silicon tetrahydride (SiH,4) is found to be fast, both 
experimentally and theoretically (kinetic modeling). Research is fo- 
cused to direct oxidation of silicon species in oxygen-nitrogen 
mixtures with no hydrocarbons present. In reality, hydrocarbon 
species are produced by a carbon containing fuel used as a pilot 
flame in the incinerator. The aim of this study was to estimate the 
chemical reactions occurring in a semiconductor process gas incin- 
erator under construction by using chemical thermodynamic 
equilibrium analysis. The designed incinerator consists of a ce- 
ramic combustor tube followed by a metallic dilution chamber. The 
process gases (max. flow 100 cms3/min) are fed to a C3Hg-Air 
flame from a nozzle surrounded by the nozzles for C3Hg-Air mix- 
tures. The mode of C3Hg-Air combustion is defined as premixed 
gas phase combustion. The combustor tube and dilution chamber 
are assumed to be perfectly stirred with no axial or radial flow or 
temperature gradients. The high temperature reactions are 
assumed fast enough so that the combustion products are well de- 
scribed by the thermodynamic equilibrium distribution of the 
species. In the thermodynamic calculations the combustor tube is 
assumed to be adiabatic. The dilution chamber is assumed to be 
isothermal. The thermodynamic data were taken from HSC- 
database. A preliminary estimation of the cooling efficiency of the 
dilution chamber was also done, 


26821 (BNL—61801(Rev.6/95)) Gas mass transfer for strati- 
fied flows. Duffey, R.B. (Brookhaven National Lab., Upton, NY 
(United States)); Hughes, E.D. Brookhaven National Lab., Upton, 
NY (United States). 1995. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570 
AC02-76CH00016. (CONF-9508150—1-REV.6/95: Fluids engineer- 
ing annual conference and exhibition, 6. international conference 
on laser anemometry, Hilton Head, SC (United States), 13-18 Aug 
1995). Order Number DE95014497. Source: OSTI; NTIS; GPO 
Dep. 

We analyzed gas absorption and release in water bodies using 
existing surface renewal theory. We show a new relation between 
turbulent momentum and mass transfer from gas to water, includ- 
ing the effects of waves and wave roughness, by evaluating the 
equilibrum integral turbulent dissipation due to energy transfer to 
the water from the wind. Using Kolmogoroff turbulence arguments 
the gas transfer velocity, or mass transfer coefficient, is then natu- 
rally and straightforwardly obtained as a non-linear function of the 
wind speed drag coefficient and the square root of the molecular 
diffusion coefficient. In dimensionless form, the theory predicts the 
turbulent Sherwood number to be Sh; = (2/,/x) Sc'/*, where Sh; is 
based on an integral dissipation length scale in the air. The theory 
confirms the observed nonlinear variation of the mass transfer 
coefficient as a function of the wind speed; gives the correct transi- 
tion with turbulence-centered models for smooth surfaces at low 
speeds; and predicts experimental data from both laboratory and 
environmental measurements within the data scatter. The 
differences between the available laboratory and field data mea- 
surements are due to the large differences in the drag coefficient 
between wind tunnels and oceans. The results also imply that the 
effect of direct aeration due to bubble entrainment at wave break- 
ing is no more than a 20% increase in the mass transfer for the 
highest speeds. The theory has importance to mass transfer in 
both the geophysical and chemical engineering literature. 


26822 (CONF-9404137-, pp. 185-193) Fundamental studies 
of spray combustion. Li, S.C. (Univ. of California, San Diego, La 
Jolla, CA (United States)); Libby, P.A.; Williams, F.A. Argonne Na- 
tional Lab., IL (United States). [1994]. From 12. symposium on 
energy engineering sciences; Argonne, IL (United States); 27-29 
Apr 1994. in Proceedings of the Twelfth Symposium on Energy En- 
gineering Sciences: Fiuid/thermal systems and dynamics. 298p. 
Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

Our research on laminar and turbulent flows involving sprays 
without and with flames is reviewed. The advantages of studying 





counterflowing and impinging streams and examples of our efforts 
in each are discussed. 


26823 (CONF-9404137—, pp. 194-201) Structure and stabi- 
lization of stretched premixed flames. Law, C.K. (Princeton 
Univ., NJ (United States)). Argonne National Lab., IL (United 
States). [1994]. DOE Contract FG02-89ER13988. From 12. sympo- 
sium on energy engineering sciences; Argonne, IL (United States); 
27-29 Apr 1994. In Proceedings of the Twelfth Symposium on En- 
ergy Engineering Sciences: Fluid/thermal systems and dynamics. 
298p. Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

The present investigation aims to gain fundamental understand- 
ing on the structure, response, and dynamics of premixed flames, 
and relate these understanding to the practical issues such as 
flame extinction and stabilization. The phenomenology of and re- 
sults from two specific studies are presented: (1) The temperature 
and species structure of freely-standing, adiabatic, equidiffusive, 
aerodynamically-strained, planar premixed flames has been experi- 
mentally and computationally investigated. Results show that the 
structure remains largely similar in response to variations in strain 
rate, thereby substantiating the concepts that the scalar structure 
of the flame, and hence the flame thickness, are insensitive to 
strain rate variations for these purely-strained flames, and that 
these flames cannot be extinguished by straining alone. (2) The 
possibility of stabilizing a Bunsen flame without heat loss to the 
burner rim has been experimentally investigated by examining the 
temperature at the rim, the temperature gradient between the rim 
and the flame base, and the standoff distance of the flame base in 
relation to the flame thickness. Results show that while heat loss 
remains to be the dominant stabilization mechanism for flames in 
uniform flows and for strong flames in parabolic flows, adiabatic 
flame stabilization and blowoff are indeed possible for weak flames 
in parabolic flows. 


26824 (CONF-9404137-, pp. 202-209) Application of degen- 
erate four-wave mixing spectroscopy to flames and plasmas. 
Zare, R.N. (Stanford Univ., CA (United States)); Williams, S.; 
Green, D.S.; Owano, T.G.; Kruger, C.H.; Rahn, L.A. Argonne Na- 
tional Lab., IL (United States). [1994]. From 12. symposium on 
energy engineering sciences; Argonne, IL (United States); 27-29 
Apr 1994. In Proceedings of the Twelfth Symposium on Energy En- 
gineering Sciences: Fluid‘thermal systems and dynamics. 298p. 
Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

The nonlinear optics technique of degenerate four-wave mixing 
(DFWM) has been used to measure the internal-state population 
distribution of the CH radical in an atmospheric-pressure CoH2/O2 
flame and in the boundary layer of an atmospheric-pressure Ar/H2/ 
CH, reactive plasma. In addition, DFWM spectra have been ob- 
tained for the OH radical in an atmospheric-pressure H2/O2/He 
flame as a function of the polarization of the four beams, the three 
input beams and the signal output beam. Special emphasis is 
placed on understanding how to reduce observed DFWM intensity 
distributions of different rotational transitions to relative population 
distributions. Under the assumption that the rates of collisional re- 
laxation of the population, the orientation, and the alignment are 
the same, simple analytical expressions are found that should facil- 
itate the practical analysis of DFWM spectra. 


26825 (CONF-9404137-, pp. 210-217) Diagnostic tech- 
niques for thermal plasmas. Fincke, J.R. (idaho National 
Engineering Lab., Idaho Falls, ID (United States)); Snyder, S.C.; 
Swank, W.D.; Haggard, D.C.; Reynolds, L.D. Argonne National 
Lab., IL (United States). [1994]. DOE Contract AC07-761D01570. 
From 12. symposium on energy engineering sciences; Argonne, IL 
(United States); 27-29 Apr 1994. In Proceedings of the Twelfth 
Symposium on Energy Engineering Sciences: Fliuid/thermal sys- 
tems and dynamics. 298p. Order Number DE94017694. Source: 
OSTI; NTIS; GPO Dep. 

The plasma diagnostic techniques discussed are Rayleigh and 
coherent Thomson scattering, Coherent-Anti-Stokes-Raman Spec- 
troscopy (CARS) and enthalpy probes. The quantities measured are 
heavy species and electron temperature, ionized fraction, plasma 
composition, and velocity. Examples of results from both subsonic 
and supersonic jets are presented and limitations discussed. 
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26826 (DOE/ER/13224—3) Kinetic measurements on ele- 
mentary fossil fuel combustion reactions over wide 
temperature ranges. Progress report, May 1, 1984—-November 
30, 1986. Fontijn, A.; Mahmud, K.; Marshall, P. Rensselaer 
Polytechnic Inst., Troy, NY (United States). Dept. of Chemical En- 
gineering. Dec 1986. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-84ER13224. Order Number 
DE95015451. Source: OSTI; NTIS; GPO Dep. 

The HTP (high-temperature photochemistry technique) has been 
used to study the reactions of ground state 0 atoms with CoH,, 
CoH2, He and Do over the 300 to 1500 K temperature range. The 
results are described and discussed, as are the plans for study of 
the 0 + 1,3 butadiene and CoH, reactions in the remainder of the 
present grant period. 


26827 (DOE/PC/92539-10) Volatiles combustion in flu- 
idized beds. [Quarterly] technical progress report, 4 December 
1994-4 March 1995. Pendergrass Il, R.A.; Mansker, L.D.; Hes- 
keth, R.P. Tulsa Univ., OK (United States). [1995]. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92539. Order Number DE95015911. Source: OSTI; NTIS; 
GPO Dep. 

The goal of this project is to investigate the conditions in which 
volatiles will bum within both the dense and freeboard regions of 
fluidized beds. Experiments using a fluidized bed operated at incip- 
ient fluidization are being conducted to characterize the effect of 
particle surface area, initial fuel concentration, and particle type on 
the inhibition of volatiles within a fluidized bed. The work con- 
ducted during the period 4 December, 1994 through, 3 March 1995 
is presented in this technical progress report. The research con- 
sists of the application of a detailed chemical kinetics model for 
propane combustion and planned improvements in the experimen- 
tal system. 


26828 (LA-UR-95-1814) Processing of pollutants in 
dielectric-barrier plasma reactors. Rosocha, L.A.; Coogan, J.J. 
Los Alamos National Lab., NM (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950875-6: International symposium on 
plasma chemistry, Minneapolis, MN (United States), 21-25 Aug 
1995). Order Number DE95015313. Source: OSTI; NTIS; GPO 
Dep. 

Atmospheric-pressure dielectric barrier electrical discharges 
(silent discharges) can produce large-volume nonthermal plasmas 
and energetic electrons which can create substantial concentra- 
tions of free radicals. Gas-phase pollutants can be decomposed by 
these free radicals or by electron-induced dissociation. Basic 
plasma chemistry, laboratory-scale testing, reactor scale up, exam- 
ple applications, and specific electrical energy requirements for 
representative compounds are discussed in this paper. 


26829 (LA-UR-95-2763) Observations of shock-induced 
reaction in liquid bromoform up to 11 GPA. Sheffield, S.A.; Gus- 
tavsen, R.L.; Alcon, R.R. Los Alamos National Lab., NM (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950846-34: Amer- 
ican Physical Society biennial conference on shock compression of 
condensed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95016936. Source: OSTI; NTIS; GPO Dep. 
Shock measurements on bromoform (CHBr3) over the past 33 
years at Los Alamos have led to speculation that this material 
undergoes a shock-induced reaction. Ramsay observed that it be- 
came opaque after a 1 to 2 us induction time when shocked to 
pressures above 6 GPa. McQueen and Isaak observed that it is a 
strong light emitter above 25 GPa. Hugoniot data start to deviate 
from the anticipated liquid Hugoniot at pressures above 10 GPa. 
The authors have used electromagnetic particle velocity gauging to 
measure wave profiles in shocked liquid bromoform. At pressures 
below 9 GPa, there is no mechanical evidence of reaction. At a 
pressure slightly above 10 GPa, the observed wave profiles are 
similar to those observed in initiating liquid explosives such as ni- 
tromethane. Their characteristics are completely different from the 
two-wave structures observed in shocked liquids where the prod- 
ucts are more dense than the reactants. As with explosives, a 
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reaction producing products which are less dense than the reac- 
tants is indicated. BKW calculations also indicate that a detonation 
type reaction may be possible. 


26830 (SAND-95-1371C) Experimentally validated compu- 
tational modeling of organic binder burnout from green 
ceramic compacts. Ewsuk, K.G.; Cochran, R.J.; Blackwell, B.F.; 
Cesarano, J.; Adkins, D.R. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950634-7: 26. American Institute of Aeronautics and Astro- 
nautics (AIAA) computational fluid dynamics conference, San 
Diego, CA (United States), 19-22 Jun 1995). Order Number 
DE95016844. Source: OSTI; NTIS; GPO Dep. 

The properties and performance of a ceramic component is de- 
termined by a combination of the materials from which it was 
fabricated and how it was processed. Most ceramic components 
are manufactured by dry pressing a powder/binder system in which 
the organic binder provides formability and green compact 
strength. A key step in this manufacturing process is the removal 
of the binder from the powder compact after pressing. The organic 
binder is typically removed by a thermal decomposition process in 
which heating rate, temperature, and time are the key process pa- 
rameters. Empirical approaches are generally used to design the 
burnout time-temperature cycle, often resulting in excessive pro- 
cessing times and energy usage, and higher overall manufacturing 
costs. Ideally, binder burnout should be completed as quickly as 
possible without damaging the compact, while using a minimum of 
energy. Process and computational modeling offer one means to 
achieve this end. The objective of this study is to develop an ex- 
perimentally validated computer model that can be used to better 
understand, control, and optimize binder burnout from green ce- 
ramic compacts. 


26831 (SAND—-95-8604C) Direct numerical simulation of 


turbulent non-premixed methane-air flames. Chen, J.H. (Sandia 
National Labs., Livermore, CA (United States)); Card, J.M.; Day, 


M.; Mahalingam, S. Sandia National Labs., Livermore, CA (United 
States). [1995]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950731— 
3: 8. international symposium on transport phenomena _ in 
combustion, San Francisco, CA (United States), 16-20 Jul 1995). 
Order Number DE95015122. Source: OSTI; NTIS; GPO Dep. 

Turbulent non-premixed stoichiometric methane-air flames have 
been studied using the direct numerical simulation approach. A 
global one- step mechanism is used to describe the chemical ki- 
netics, and molecular transport is modeled with constant Lewis 
numbers for individual species. The effect of turbulence on the in- 
ternal flame structure and extinction characteristics of methane-air 
flames is evaluated. The flame is wrinkled and in some regions ex- 
tinguished by the turbulence, while the turbulence is weakened in 
the vicinity of the flame due to a combination of dilatation and a 
25:1 increase in kinematic viscosity across the flame. Reignition 
followed by partially-premixed burning is observed in the present 
results. Local curvature effects are found to be important in deter- 
mining the local stoichiometry of the flame, and hence, the location 
of the peak reaction rate relative to the stoichiometric surface. The 
results presented in this study demonstrate the feasibility of incor- 
porating global-step kinetics for the oxidation of methane into direct 
numerical simulations of homogeneous turbulence to study the 
flame structure. 


26832 (TKK-V-B99, pp. 47-66) Coupling between turbu- 
lence and chemistry. Kjaeldman, L. (VTT Energy, Espoo 
(Finland)). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Materials Processing and Powder Metallurgy. 1994. (CONF- 
9408244—: Colloquium on process simulation, Espoo (Finland), 3-4 
Aug 1994). In Colloquium on process simulation. Computational 
fluid dynamics coupled with chemical kinetics, combustion and 
thermodynamics. 216p. Order Number DE95796408. Source: 
OSTI; NTIS. 

Turbulence is in reacting fluid flows a key factor for the mixing of 
the reacting components and heat. In order for a reaction process 
to take place the reacting components must first be mixed on a 
molecular level after which the rate of the chemical reaction de- 
pends on temperature according to the Arrhenius law. The rate of 
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the whole reaction process is, in general, influenced by both mixing 
and reaction kinetics. The treatment is here limited to gaseous 
flows in combustion applications although the principles and meth- 
ods can be applied more generally including liquid flows. (author) 


26833 (TKK-V-B104, pp. 1-15) Models of turbulent combus- 
tion. Spalding, D.B. (Concentration, Heat and Momentum Ltd., 
London (United Kingdom)). Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 
1995. (CONF-9506228-—: 2. colloquium on process simulation, Es- 
poo (Finland), 6-8 Jun 1995). In The 2nd colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 302p. Order Number 
DE95796407. Source: OSTI; NTIS. 

The central problem of modelling turbulent combustion concerns 
the coupling between the turbulence and the chemistry. The article 
highlights, namely the 2-fluid model of 1980 and the multi-fluid 
model of 1995. The first, despite having many merits, has been lit- 
tle used, perhaps because of conceptual and computing difficulties. 
The second, being simpler in concept and execution, may fare bet- 
ter. Applications of the models are presented, namely of: the 
transition from deflagration to detonation as a flame travels along a 
duct, and the spread of a turbulent flame across a steady stream 
between two plane walls. 


26834 (UCRL-JC—120449) Numerical study of ethylene and 
acetylene laminar flame speeds. Marinov, N.M.; Pitz, W.J.; West- 
brook, C.K. Lawrence Livermore National Lab., CA (United States). 
Mar 1995. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9504161-3: Cen- 
tral States/Western States Institute and American Flame Research 
committee meeting, San Antonio, TX (United States), 23-26 Apr 
1995). Order Number DE95014203. Source: OSTI; NTIS; GPO 
Dep. 

Detailed chemical kinetic computations for ethylene-air and 
acetylene-air mixtures have been performed to simulate laminar 
flame speeds. Sensitivity analysis was applied to determine those 
reactions which strongly influence flame propagation. In ethylene- 
air mixtures, the CoH; + Oo = CHoCHO + O reaction was one of 
the most sensitive reactions in the CoH4/CoH3 submechanism and 
therefore this reaction was very important to ethylene flame propa- 
gation. This reaction was not considered in previously reported 
mechanisms used to model ethylene-air flame propaga- 
tion. In acetylene-air mixtures, the CoH.+O -+ Products, 
HCCO+H=CHa(s)+CO, HCCO+O2=CO2+CO+H, H+CoH2(+M) = 
CoH3(+M) and CHo(s)+Co2He = HoCCCH+H were the most sensi- 
tive reactions in the CoH2/HCCO /CHo(s) reaction set. 


26835 (UCRL-JC—120717) Evidence of melt in “soft” recov- 
ered copper jets. Lassila, D.H. (and others); Nikkel, D.J. Jr.; 
Kershaw, R.P. Lawrence Livermore National Lab., CA (United 
States). Aug 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950856-3: 
4. international conference on metallurgical and materials applica- 
tions of shock-wave and high-strain-rate phenomena, El Paso, TX 
(United States), 6-10 Aug 1995). Order Number DE95017264. 
Source: OSTI; NTIS; GPO Dep. 

A shaped charge (81 mm, 42°, OFHC copper cone) was fired 
into a “soft” recovery bunker to allow metallurgical examination oj 
recovered jet particles and the slug. The initial weight of the copper 
liner was 245 gm, of which 184 gm was recovered. The number of 
jet particles recovered was 37 (approximately 63% of the particles 
formed by the charge). Extensive metallurgical analyses were per- 
formed on the recovered slug and jet particles. The microstructural 
features associated with voids, e.g. dendritic grain growth, clearly 
indicate that the regions in the vicinity of the centerline of the slug 
and jet particles were melted. In this work we present calculations 
of jet temperature as a function of constitutive behavior. In order to 
predict melt in the center region of the jet we find it necessary to 
scale flow stress with a pressure dependent shear modulus. 


26836 (UCRL-JC—120939) Combustion of n-heptane in a 
shock tube and in a stirred reactor: A detailed kinetic model- 
ing study. Gaffuri, P.; Curran, H.J.; Pitz, W.J.; Westbrook, C.K. 
Lawrence Livermore National Lab., CA (United States). 13 Apr 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract W-7405-ENG-48. (CONF-9504161-—4: Central 
States/Western States Institute and American Flame Research 
committee meeting, San Antonio, TX (United States), 23-26 Apr 
1995). Order Number DE95014201. Source: OSTI; NTIS; GPO 
Dep. 

A detailed chemical kinetic reaction mechanism is used to study 
the oxidation of n-heptane under several classes of conditions. Ex- 
perimental results from ignition behind reflected shock waves and 
in a rapid compression machine were used to develop and validate 
the reaction mechanism at relatively high temperatures, while data 
from a continuously stirred tank reactor (cstr) were used to refine 
the low temperature portions of the reaction mechanism. In addi- 
tion to the detailed kinetic modeling, a global or lumped kinetic 
mechanism was used to study the same experimental results. The 
lumped model was able to identify key reactions and reaction 
paths that were most sensitive in each experimental regime and 
provide important guidance for the detailed modeling effort. in each 
set of experiments, a region of negative temperature coefficient 
(NTC) was observed. Variation in pressure from 5 to 40 bars were 
found to change the temperature range over which the NTC region 
occurred. Both the lumped and detailed kinetic models reproduced 
the measured results in each type of experiments, including the 
features of the NTC region, and the specific elementary reactions 
and reaction paths responsible for this behavior were identified and 
rate expressions for these reactions were determined. 
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26837 (ORNL-6868) Engineering Physics and Mathematics 
Division progress report for period ending December 31, 1994. 
Sincovec, R.F. Oak Ridge National Lab., TN (United States). Jul 
1995. 264p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95017196. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a record of the research activities of the En- 

gineering Physics and Mathematics Division for the period January 
1, 1993, through December 31, 1994. This report is the final 
archival record of the EPM Division. On October 1, 1994, ORELA 
was transferred to Physics Division and on January 1, 1995, the 
Engineering Physics and Mathematics Division and the Computer 
Applications Division reorganized to form the Computer Science 
and Mathematics Division and the Computational Physics and En- 
gineering Division. Earlier reports in this series are identified on the 
previous pages, along with the progress reports describing ORNL's 
research in the mathematical sciences prior to 1984 when those 
activities moved into the Engineering Physics and Mathematics Di- 
vision. 
26838 (UCRL-ID—114972-1) Abstracts for student sympo- 
sium. Goldman, B. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 245p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9312109— 
Absts.: Science and Engineering Research Semester (SERS) 
symposium, Livermore, CA (United States), 15 Dec 1993). Order 
Number DE95012452. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory Science and Engineer- 
ing Research Semester (SERS) students are participants in a 
national program sponsored by the DOE Office of Energy Re- 
search. Presented topics from Fall 1993 include: Laser glass, 
wiring codes, lead in food and food containers, chromium removal 
from ground water, fiber optic sensors for ph measurement, CFC 
replacement, predator/prey simulation, detection of micronuclei in 
germ cells, DNA conformation, stimulated brillouin scattering, DNA 
sequencing, evaluation of education programs, neural network 
analysis of nuclear glass, lithium ion batteries, Indonesian snails, 
optical switching systems, and photoreceiver design. Individual pa- 
pers are indexed separately on the Energy Data Base. 


26839 (WHC-SD-SNF-TRP-—006) 105 K East isolation bar- 
rler acceptance analysis report. McCracken, K.J. (ICF Kaiser 
Hanford Co., Richland, WA (United States)); Irwin, J.J. Westing- 
house Hanford Co., Richland, WA (United States). 31 May 1995. 
56p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-87RL10930. Order Number DE95014431. Source: 
OST; NTIS; INIS; GPO Dep. 

The objective of this document is to report and interpret the find- 
ings of the isolation barrier acceptance tests performed in 105KE/ 
100K. The tests were performed in accordance with the test plan 
(McCracken 1995c) and acceptance test procedure (McCracken 
1995a). The test report (McCracken 1995b) contains the test data. 
This document compares the test data (McCracken 1995b) against 
the criteria (McCracken 1995a, c). A discussion of the leak rate an- 
alytical characterization (Irwin 1995) describes how the flow 
characteristics and the flow rate will be determined using the test 
data from the test report (McCracken 1995b). The barriers must 
adequately control the leakage from the main basin to the 
discharge chute to less than the 1,500 gph (5,680 Iph) Safety Anal- 
ysis Report (SAR 1994) limit. 
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Refer also to citation(s) 25249, 25258, 25322, 25434, 25443, 
25449, 25450, 25467, 25478, 25533, 25628, 25911, 26055, 26064, 
26304, 26377, 26405, 26979, 27020, 27119, 27121, 27217, 27219, 
27282, 27298, 27307, 27372, 27374, 27396, 27440, 27480, 27498, 
27613, 27618, 27643, 27653, 27763, 28092, 28447 


26840 (ANL/CMT/CP-86191) A glovebox design checklist. 
Frigo, A.A. Argonne National Lab., IL (United States). Jul 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-9507148-3: 9. annual confer- 
ence and equipment exhibit of the American Glovebox Society, 
Minneapolis, MN (United States), 19-25 Jul 1995). Order Number 
DE95015828. Source: OSTI; NTIS; GPO Dep. 

A glovebox design checklist has been developed at Argonne Na- 
tional Laboratory. It provides engineers with a list of items that 
should be considered when designing a glovebox. Major elements 
included in the checklist are the glovebox shell, appurtenances, 
glovebox supports and stands, special shielding, instrumentation, 
fire protection, windows, atmosphere, human factors, material han- 
dling, vessels, furnaces, electrical needs, cooling and heating, 
piping, testing, installation, safety, decommissioning, and quality 
assurance. 


26841 (ANL/CMT/CP-87039) Guidelines for gloveboxes. 
Section 5.14: Electrical. Toliner, R.L. Argonne National Lab., IL 
(United States). Jul 1995. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9507148-2: 9. annual conference and equipment exhibit of the 
American Glovebox Society, Minneapolis, MN (United States), 19- 
25 Jul 1995). Order Number DE95015862. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is the electric portion of the design guidelines for glove- 
boxes developed by the American Glovebox Society. The topics 
include applicable codes/industry standards, penetrations/ 
feedthroughs, wireways, junction boxes, receptacles, derating fac- 
tors, conductors, conductor insulation and grounding. References 
for the guidelines are provided. 


26842 (ANL/ET/CP-79979) Coatings and alternatives for 
SEM microscopy. Lee, R.H. Argonne National Lab., IL (United 
States). Mar 1995. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9307222-1: INTER/MICRO ‘93, Chicago, IL (United States), 19 Jul 
1993). Order Number DE95014071. Source: OSTI; NTIS; GPO 
Dep. 

Several methods of preparing samples of low electrical conduc- 
tivity for conventional scanning electron microscopy are reviewed. 
Two new methods are chromium sputter-coating and low-voltage 
electron microscopy with a field emission gun. Photomicrographs of 
different coatings at high magnification show the structure of each 
coating. Advantages and disadvantages of each material are pre- 
sented. Results with sputtered coatings are compared to an 
evaporated carbon coating. 


26843 (ANL/ET/CP—84554) Vibration and stability of two 
tubes in crossflow. Zhu, S.; Chen, S.S. Argonne National Lab., IL 
(United States). [1995]. 30p. Sponsored by USDOE, Washington, 
DC (United States);Taiwan Power Co., Taipei (Taiwan, Province of 
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China). DOE Contract W-31-109-ENG-38. (CONF-950740-88: 
Joint ASME/JSME pressure vessels and piping conference, Hon- 
olulu, HI (United States), 23-27 Jul 1995). Order Number 
DE95014089. Source: OSTI; NTIS; GPO Dep. 

Two tubes in tandem and normal to flow are studied on the basis 
of the unsteady flow theory. Motion-dependent fluid forces are 
measured in a water channel for the pitch-to-diameter ratio of 1.35. 
From the measured fluid forces, fluid damping and stiffness are 
calculated as a function of reduced flow velocity and several 
Reynolds numbers. Once fluid-damping and fluid-stiffness coeffi- 
cients are known, coupled vibration and stability of two tubes in 
cross flow can be predicted. 


26844 (ANL/RE/CP-79448) Effect of gravitation on the dy- 
namic response of tanks containing two liquids. Tang, Yu. 
Argonne National! Lab., IL (United States). [1995]. 14p. Sponsored 
by USDOE, Washington, DC (United States). (CONF-950740-70: 
Joint ASME/JSME pressure vessels and piping conference, Hon- 
olulu, HI (United States), 23-27 Jul 1995). Order Number 
DE95014079. Source: OSTI; NTIS; INIS; GPO Dep. 

The exact solution to the dynamic response of circular cylindrical 
tanks containing two liquids, considering the gravitational (g) effect 
at the interface of the two liquids, is presented. Only rigid tanks 
were studied. The solution is expressed as the superposition of the 
so-called impulsive and convective solutions. The results are com- 
pared with those obtained by neglecting the gravitational effect at 
the interface to elucidate the g effect and with those of the tanks 
containing only one liquid to elucidate the effect of the interaction 
between two liquids. The response functions examined include the 
hydrodynamic pressure, base shear, base moments, sloshing 
motions at surface and at the interface of two liquids, and the as- 
sociated sloshing frequencies. It is found that there are two natural 
frequencies associated with each sloshing mode in contrast to only 
one frequency associated with each sloshing mode if the g effect 
a-t the interface is neglected; also, the convective pressure has a 
discontinuity at the interface of two liquids, whereas the impulsive 
pressure is continuous at the interface. Further, it is shown that in a 
tank containing two liquids the maximum sloshing wave height may 
increase significantly, and the fundamental frequency of the slosh- 
ing motion is lower than that of an identical tank filled with only one 
liquid. Additionally, the well-known mechanical model for tanks con- 
taining one liquid is generalized for tanks containing two liquids. 


26845 (ANL/RE/CP-85940) Numerical simulation via 
parallel-distributed computing of energy absorption by metal 
detormation. Plaskacz, E.J.; Kulak, R.F. Argonne National Lab., IL 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950455—1: 9. international conference on vehicle structural 
mechanics and computer-aided engineering, Troy, MI (United 
States), 4-6 Apr 1995). Order Number DE95013788. Source: 
OSTI; NTIS; GPO Dep. 

Collapsible steering column designs are credited with saving 
tens-of-thousands of lives since their introduction in the late 1960's. 
The collapsible steering column is a safety feature designed to ab- 
sorb energy and protect-the driver in a head-on collision. One of 
the most frequently used design concepts employs two telescoping 
metal tubes that slide over one another as the occupant impacts 
the steering wheel. Hardened steel ball bearings are embedded in 
a plastic sleeve located between the two tubes. There are two pri- 
mary mechanisms for energy absorption during steering column 
collapse. One is the friction between the bearing and tube surfaces. 
Another is the gouging of the tubes’ surfaces by the bearings. Cur- 
rent analytical models are unable to adequately capture the physics 
behind this process. In this paper we will present an overview of a 
parallel finite element code, currently under development, that can 
be used to simulate the highly nonlinear response of this energy 
absorbing mechanism. Our parallel algorithms are constructed on a 
message-passing foundation. The actual message-passing imple- 
mentation used was the Argonne-developed p4 package. However, 
other message-passing libraries can easily be accommodated as 
they are largely identical in function and differ only in syntax. Once 
the algorithm is restructured as a set of processes communicating 
through messages, the program can run on systems as diverse as 
a uniprocessor workstation, multiprocessors with and without 
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shared memory, a group of workstations that communicate over a 
local network, or any combination of the above. Benchmarks of the 
parallel code performance on networks of workstations and the 
IBM SP1 parallel supercomputer will be discussed. 


26846 (CONF-9404137-, pp. 143-153) The design of 
tendon-driven manipulators with isotropic transmission char- 
acteristics. Ou, Y.J. (Univ. of Maryland, College Park, MD (United 
States)); Tsai, L.W. Argonne National Lab., IL (United States). 
[1994]. From 12. symposium on energy engineering sciences; Ar- 
gonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

This paper deals with the synthesis of the mechanical power 
transmission structure in tendon-driven manipulators. Based on the 
analysis of static force transmission from the actuator space to the 
end-effector space, a general theory is developed for the synthesis 
of tendon-driven manipulators with isotropic transmission character- 
istics. It is shown that an n-dof (degree of freedom) manipulator 
can possess these characteristics if it is made-up of n+1 or 2n ten- 
dons and if its link lengths and pulley sizes are designed according 
to two equations of constraint. Two examples are used to demon- 
strate the theory. It is shown that manipulators with an isotropic 
transmission structure do have more uniform force distribution 
among their tendons. 


26847 (CONF-9404137-, pp. 154-160) Visually guided con- 
trol systems: Present technology and future prospects. Ghosh, 
B.K. (Washington Univ., St. Louis, MO (United States)). Argonne 
National Lab., IL (United States). [1994]. DOE Contract FG02- 
90ER14140. From 12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

We report some recent developments in the application of Ma- 
chine Vision to problems in Visually-Guided-Control-Systems 
(VGCS). In this class of problems, “Visual Information,” is used in 
estimating unknown motion and shape parameters of moving ob- 
jects in the environment. It is also used as a device to generate 
the compensating dynamic feedback for the control system for ex- 
ample in automatic target tracking problems. In the former role, 
one encounters a nonlinear estimation problem which we shall call 
the perspective estimation problem. In the latter role, one encoun- 
ters a perspective control problem. Various strategies to solve the 
estimation and the control problems have been studied. VGCS is 
more than estimation and control. In fact currently it is developing 
into a technology that utilizes Active-Vision and Active-Reasoning 
as means to interact with the working environment of the system. It 
utilizes techniques to actively seek cues from the environment and 
actively searches its own data-base for familiar patterns. 


26848 (CONF-9404137-—, pp. 161-168) Stochastic approxi 
mation methods for fusion-rule estimation in multiple sensor 
systems. Rao, N.S.V. (Oak Ridge National Lab., TN (United 
States)). Argonne National Lab., IL (United States). [1994]. DOE 
Contract AC05-840R21400. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. In 
Proceedings of the Twelfth Symposium on Energy Engineering Sci- 
ences: Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

A system of N sensors S,, So, ..., Sy is considered; correspond- 
ing to an object with parameter x € R%, sensor S; yields ye pe y® 
€ &°% according to an unknown probability distribution p,(y" |x). A 
training 1-sample (x;, yi), (X2, Yo), --» (Xj, yy) is given where y; = 
(yi, yi, .... yi) and y;® is the output of S; in response to input 
x;. The problem is to estimate a fusion rule f : RN? — R?, based 
on the sample, such that the expected square error I(f) = I [x - 
ty), y®, .... YY) Ppy™, y@), ..., YY) /x)poydy dy?) ... dyNldx is 
to be minimized over a family of fusion rules A based on the given 
l-sample. Let f € A minimize I(f); f* cannot be computed since the 
underlying probability distributions are unknown. Three stochastic 
approximation methods are presented to compute f, such that un- 
der suitable conditions, for sufficiently large sample, P{I(f) - K(f) > 





e] < 6 for arbitrarily specified « > 0 and 6, 0 < 6 < 1. The three 
methods are based on Robbins-Monro style algorithms, empirical 
risk minimization, and regression estimation algorithms. 


26849 (CONF-9404137-, pp. 169-176) Omnidirectional holo- 
nomic platforms. Pin, F.G. (Oak Ridge National Lab., TN (United 
States)); Killough, S.M. Argonne National Lab., IL (United States). 
[1994]. From 12. symposium on energy engineering sciences; Ar- 
gonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents the concepts for a new family of wheeled 
platforms which feature full omnidirectionality with simultaneous 
and independently controlled rotational and translational motion ca- 
pabilities. We first present the “orthogonal-wheels” concept and the 
two major wheel assemblies on which these platforms are based. 
We then describe how a combination of these assemblies with 
appropriate control can be used to generate an omnidirectional ca- 
pability for mobile robot platforms. The design and control of two 
prototype platforms are then presented and their respective charac- 
teristics with respect to rotational and translational motion control 
are discussed. 


26850 (CONF-9404137—, pp. 177-184) Mapping tasks into 
fault tolerant manipulators. Paredis, C.JJ. (Carnegie Mellon 
Univ., Pittsburgh, PA (United States)); Khosla, P.K.; Kanade, T. 
Argonne National Lab., IL (United States). [1994]. Contract AC- 
3752-A. From 12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 


Source: OSTI; NTIS; GPO Dep. 

The application of robots in critical missions in hazardous envi- 
ronments requires the development of reliable or fault tolerant 
manipulators. In this paper, we define fault tolerance as the ability 
to continue the performance of a task after immobilization of a joint 


due to failure. Initially, no joint limits are considered, in which case 
we prove the existence of fault tolerant manipulators and develop 
an analysis tool to determine the fault tolerant work space. We also 
derive design templates for spatial fault tolerant manipulators. 
When joint limits are introduced, analytic solutions become infeasi- 
ble but instead a numerical design procedure can be used, as is 
illustrated through an example. 


26851 (CONF-9503180—1) Nature and measurements of 
torque ripple of permanent-magnet adjustable-speed motors. 
Hsu, J.S.; Scoggins, B.P.; Scudiere, M.B.; Marlino, L.D.; Adams, 
D.J.; Pillay, P. Oak Ridge National Lab., TN (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Applied power and 
electronics conference and exposition; Dallas, TX (United States); 
5-9 Mar 1995. Order Number DE95016358. Source: OSTI; NTIS; 
GPO Dep. 

Torque ripple of permanent-magnet motors can be classified into 
four types depending on the nature of their origin. The four types 
are pulsating torque, fluctuating torque, reluctance cogging torque, 
and inertia and mechanical system torque. Pulsating torques are 
inherently produced by the trapezoidal back-emf’s and trapezoidal 
currents used in certain permanent-magnet adjustable-speed 
motors. The torque ripples caused by pulsating torques may be re- 
duced by purposely produced fluctuating counter torques. Air-gap 
torque measurements are conducted on a sample motor. Experi- 
mental results agree with theoretical expectations. 


26852 (CONF-9509100-6) Bias in calculated k,y from sub- 
critical measurements by the 2Cf-source-driven noise 
analysis method. Mihalczo, J.T.; Valentine, T.E. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 5. international conference on nuclear criticality 
safety; Albuquerque, NM (United States); 17-22 Sep 1995. Order 
Number DE95014587. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of MCNP-DSP, which allows direct calculation 
of the measured time and frequency analysis parameters from sub- 
critical measurements using the 25*Cf-source-driven noise analysis 
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method, permits the validation of calculational methods for criticality 
safety with in-plant subcritical measurements. In addition, a method 
of obtaining the bias in the calculations, which is essential to the 
criticality safety specialist, is illustrated using the results of mea- 
surements with 17.771-cm-diam, enriched (93.15), unreflected, and 
unmoderated uranium metal cylinders. For these uranium metal 
cylinders the bias obtained using MCNP-DSP and ENDF/B-V cross- 
section data increased with subcriticality. For a critical experiment 
[height (h) = 12.629 cm], it was —0.0061 + 0.0003. For a 10.16- 
em-high cylinder (k = 0.93), it was 0.0060 + 0.0016, and for a 
subcritical cylinder (h = 8.13 cm, k ~ 0.85), the bias was —0.0137 
+ 0.0037, more than a factor of 2 larger in magnitude. This method 
allows the nuclear criticality safety specialist to establish the bias in 
calculational methods for criticality safety from in-plant subcritical 
measurements by the °52Cf-source-driven noise analysis method. 


26853 (CONF-9509100—11) Verification of criticality acc 
dent alarm system for environmental restoration activities. 
Broadhead, B.L.; Childs, R.L.; Hopper, C.M. Oak Ridge National 
Lab., TN (United States). [1995]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. international conference on nuclear criticality safety; Albu- 
querque, NM (United States); 17-22 Sep 1995. Order Number 
DE95017432. Source: OSTI; NTIS; INIS; GPO Dep. 

This work analyzes the optimal placement of a criticality accident 
alarm system (CAAS) necessitated by an unexpected accumulation 
of fissile materials in the filtration system of an idied experimental 
nuclear reactor. Results using multidimensional deterministic and 
Monte Carlo methods confirmed the suitability of an existing CAAS 
placement located in the adjacent reactor building. 


26854 (CONF-9509100-14) New enhancements to SCALE 
for criticality safety analysis. Hollenbach, D.F. (Oak Ridge 
National Lab., TN (United States). Computational Physics and En- 
gineering Div.); Bowman, S.M.; Petrie, L.M.; Parks, C.V. Oak 
Ridge National Lab., TN (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 5. international conference on nuclear criticality 
safety; Albuquerque, NM (United States); 17-22 Sep 1995. Order 
Number DE95017456. Source: OSTI; NTIS; INIS; GPO Dep. 

As the speed, available memory, and reliability of computer 
hardware increases and the cost decreases, the complexity and 
usability of computer software will increase, taking advantage of 
the new hardware capabilities. Computer programs today must be 
more flexible and user friendly than those of the past. Within avail- 
able resources, the SCALE staff at Oak Ridge National Laboratory 
(ORNL) is committed to upgrading its computer codes to keep 
pace with the current level of technology. This paper examines re- 
cent additions and enhancements to the criticality safety analysis 
sections of the SCALE code package. These recent additions and 
enhancements made to SCALE can be divided into nine cate- 
gories: (1) new analytical computer codes, (2) new cross-section 
libraries, (3) new criticality search sequences, (4) enhanced graphi- 
cal capabilities, (5) additional KENO enhancements, (6) enhanced 
resonance processing capabilities, (7) enhanced material informa- 
tion processing capabilities, (8) portability of the SCALE code 
package, and (9) other minor enhancements, modifications, and 
corrections to SCALE. Each of these additions and enhancements 
to the criticality safety analysis capabilities of the SCALE code sys- 
tem are discussed below. 


26855 (CONF-9509100—-15) Nuclear data needs for applica- 
tion in nuclear criticality safety programs. Leal, L.C. (Oak Ridge 
National Lab., TN (United States). Computational Physics and En- 
gineering Div.); Westfall, R.M.; Jordan, W.C.; Wright, R.Q. Oak 
Ridge National Lab., TN (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 5. international conference on nuclear criticality 
safety; Albuquerque, NM (United States); 17-22 Sep 1995. Order 
Number DE95017455. Source: OSTI; NTIS; INIS; GPO Dep. 

In nuclear criticality safety applications, a number of important 
uncertainties have to be addressed to establish the required criti- 
cality safety margin of a nuclear system. One source of these 
uncertainties is the basic nuclear data used to calculate the effec- 
tive multiplication factor of the system. Before criticality safety 
calculations are performed, the bias and uncertainties of the codes 
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and cross sections that are used must be determined. Cross- 
section data are measured, evaluated, and tested prior to their 
inclusion in nuclear data libraries. Traditionally, nuclear data evalu- 
ations are performed to support the analysis and design of thermal 
and fast reactors. The neutron spectra characteristic of the thermal 
and fast systems used for data testing are predominantly in the 
low- and high-energy ranges, with a relatively minor influence from 
the intermediate-energy range. In the area of nuclear criticality 
safety, nuclear systems involving spent fuel elements from reactors 
can lead to situations very different from those most commonly 
found in reactor analysis and design. These systems are not lim- 
ited to thermal or fast neutron spectra and may have their most 
significant influence from the intermediate energy range. This re- 
quires extending the range of applicability of the nuclear data 
evaluation beyond thermal and fast systems. The aim here is to fo- 
cus on the evaluated nuclear data pertaining to applications in 
nuclear criticality safety. 


26856 (DOE/MC—30165-3972) Remote Operated Vehicle 
with CO, Blasting (ROVCO.2). Phase 1. Oceaneering Technolo- 
gies, Upper Marlboro, MD (United States). Oct 1994. 77p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC30165. Order Number DE95000056. Source: 
OSTI; NTIS; GPO Dep. 

This report documents the first phase of the Remote Operated 
Vehicle with CO, Blasting (ROVCO,) Program. The ROVCO, Pro- 
gram’s goal is to develop and demonstrate a tool to improve the 
productivity of concrete floor decontamination. The first phase 
adapted and tested the critical subsystems: the COz blasting, the 
workhead manipulation, the controls, and the base vehicle. The 
testing documented the performance of the subsystems and 
preformed a concept demonstration of the integrated ROVCO> sys- 
tem. This testing and demonstration verified that the ROVCO. 
development exceeded it Phase 1 success criteria. 


26857 (DOE/R8/10498-T5) System for reducing heat 
losses from indoor swimming pools by use of automatic cov- 
ers. [Quarterly] report No. 5, January 1, 1995—March 31, 1995. 
Lof Energy Systems, Inc., Golden, CO (United States). [1995]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG48-93R810498. Order Number DE95011357. Source: 
OSTI; NTIS; GPO Dep. 

To maintain comfortable and healthful temperatures in an indoor 
swimming pool, heat must be continually supplied to the pool water 
and to fresh air-that must be brought in for ventilation. Nearly all 
the heat added to the water is lost by evaporation into the air 
above the water surface. That very moist air must then be re- 
moved and replaced with relatively dry outdoor air that requires 
heating during most of the year. The cost of natural gas for supply- 
ing heat in a typical institutional pool is $10,000 to $25,000 Per 
Year. When the pool is not being used, typically half to two-thirds 
of the time, evaporation and the resulting heat demands can be 
eliminated by placing impervious covers on the water surface. On 
a schedule of use such as at Skyland, the pool can be covered 
and evaporation suppressed about two-thirds of the time, thereby 
saving about ten thousand dollars per year. Determination of the 
actual savings achieved by use of pool covers is the principal ob- 
jective of this project. The program goal is the development of the 
technology and tools for achieving major reductions in the nation's 
waste of energy. 


26858 (GEL—03) Equipment description of proposed RDA- 
5 canning machine. Matrone, J.L.; Gilbert, K.E.; Champlin, F.J. 
Jr.; George, C.W. General Electric Co., Schenectady, NY (United 
States). General Engineering Lab. 7 Feb 1952. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95012662. Source: OSTI; NTIS; 
GPO Dep. 

The General Engineering Laboratory has submitted a cost esti- 
mate and a proposal covering the design, fabrication, construction, 
and testing of a uranium slug canning machine. This machine will 
cover requirements for mechanization of only the operations occur- 
ring within the aluminum-silicon canning bath. These operations 
are: Can and cap preheating, Can and cap wetting, Canning as- 
sembly, and Quenching. Stated briefly, the machine is required to 
insert a prepared uranium slug into an aluminum can and close the 


304 ERA Vol. 20, No. 11 


can opening with an aluminum cap. All assembly operations will be 
carried out beneath a molten bath of standard Hanford aluminum- 
silicon bonding alloy. The uranium slug is preheated and prewetted 
before being manually transferred to the slug assembly and 
quench machine. The process performed by the machine will be 
integrated with the manual slug preheating and wetting equipment 
so that proper preheating and wetting is attained before the slug is 
inserted into the machine. After assembly the completed canned 
slug will be transferred to the water quenching station, where the 
components are held firmly together until the molten aluminum- 
silicon has frozen, forming a homogeneously bonded assembly. 
This report provides a detailed description of the machine. 


26859 (JAERI-Research—-94-047) Calculations for reflector 
savings of steel and stainless steel. Komiyama, Kazumasa 
(Tokai Univ., Tokyo (Japan)); Okuno, Hiroshi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1994. 44p. (in Japanese). Or- 
der Number DE95502254. Source: OSTI; NTIS; INIS. 

Firstly, the criticality experiments of aqueous solution of 4.98% 
235U-enriched uranyl fluoride of uranium concentration 909gU/I per- 
formed at ORNL in USA have been analyzed. The solution was 
contained in 0.079 cm-thick cylindrical vessel made of SUS304 
surrounded laterally by steel whose thickness was varied between 
0 and 5 cm in 7 ways. The analyses have been made with the 
JACS code system. The calculational errors in the neutron multipli- 
cation factor have been found to be about -2.1%Akk for these 
experiments, independent of the steel reflector thickness. Sec- 
ondly, criticality calculations have been made for reflector savings 
of steel, 5st, by removing the steel reflectors from the ORNL ex- 
perimental systems and increasing the diameters of fuel region 
instead. As a result the relation 5g7=0.87T-0.064T* has been ob- 
tained, where T is the steel thickness. The reflector savings of 
stainless steel SUS304, fs5, have been also obtained by using 
data found in ‘Nuclear Criticality Safety Handbook’. In this case the 
reflector savings tend to increase as the uranium concentration of 
4 wt% 755U-enriched UO -H2O0 homogeneous mixture increases 
between 600 and 4000gU/. (author). 


26860 (JAERI-Research-95-038) Efficient computation 
method of Jacobian matrix. Sasaki, Shinobu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
May 1995. 27p. (In Japanese). Order Number DE95502178. 
Source: OSTI; NTIS; INIS. 

As well known, the elements of the Jacobian matrix are complex 
trigonometric functions of the joint angles, resulting in a matrix of 
staggering complexity when we write it all out in one place. This 
article addresses that difficulties to this subject are overcome by 
using velocity representation. The main point is that its recursive 
algorithm and computer algebra technologies allow us to derive an- 
alytical formulation with no human intervention. Particularly, it is to 
be noted that as compared to previous results the elements are 
extremely simplified throughout the effective use of frame transfor- 
mations. Furthermore, in case of a spherical wrist, it is shown that 
the present approach is computationally most efficient. Due to such 
advantages, the proposed method is useful in studying kinemati- 
cally peculiar properties such as singularity problems. (author). 


26861 (KAERI-TR-484/94) The technology of mobile robot 
with articulated crawler mechanism. Kim, Seung Ho (Korea 
Atomic Energy Research Institute, Taejon (Korea, Republic of)); 
Kim, Byung Soo; Kim, Chang Hoi; Hwang, Suk Yong; Suh, Yong 
Chil; Lee, Yung Kwang; Sin, Jae Ho. Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of). Jan 1995. 97p. (in 
Korean). Order Number DE96600620. Source: OSTI; NTIS; INIS. 
The main application of a mobile robot are to do the inspection 
and maintenance tasks in the primary and auxiliary building, and to 
meet with the radiological emergency response in nuclear power 
plant. Our project to develop crawler-type mobile robot has been 
divided into 3 phases. In 1 st phase, the-state-of-the-arts of mobile 
robot technology were studied and analyzed. And then the techni- 
cal report ‘development of mobile robot technology for the light 
work’ was published on July, 1993. In current phase, the articu- 
lated crawler type mobile robot named as ANDROS Mark VI was 
purchased to evaluate deeply its mechanism and control system. 





Then we designed the autonomous track surface, to get the incli- 
nation angle of robot, and to contro] the front and rear auxiliary 
track autonomously during climbing up and down stairs. And also, 
the autonomous stair-climbing algorithm has been developed to go- 
ing over stairs with high stability. For the final phase, the advanced 
model of articulated crawler type mobile robot is going to be devel- 
oped. (Author) 13 refs., 30 figs., 12 tabs. 


26862 (KCP-613-5504) Flood protection for the Kansas 
City bannister federal complex. Nolan, J.J. (AlliedSignal, Inc., 
Kansas City, MO (United States). Kansas City Division); Williams, 
R.H.; Betzen, G.A. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. ©Aug 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-950740-71: 
Joint ASME/JSME pressure vessels and piping conference, Hon- 
olulu, Hi (United States), 23-27 Jul 1995). Order Number 
DE95016107. Source: OSTI; NTIS; GPO Dep. 

The Bannister Federal Complex is bordered on the east by the 
Blue River and on the south by Indian Creek. After a flood in 1961 
and several near-miss floods, flood protection has been installed. 
The protection consists of 2,916 feet of concrete flood walls, 8,769 
feet of levee, five rolling gates, four stoplog gaps, one hinged 
pedestrian gate, and one sandbag gap. The flood walls are over 
14 feet tall. Construction was started on August 3, 1992 and was 
completed in early 1995. Architectural treatment was incorporated 
in the flood walls as well as landscaping to enhance the appear- 
ance of the flood protection. 


26863 (KCP-613-5516) Mold heating and cooling micropro- 
cessor conversion. Final report. Hoffman, D.P. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Jul 1995. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE95015450. Source: OSTI; NTIS; GPO Dep. 

Conversion of the microprocessors and software for the Mold 
Heating and Cooling (MHAC) pump package control systems was 
initiated to allow required system enhancements and provide data 
communications capabilities with the Plastics Information and Con- 
trol System (PICS). The existing microprocessor-based control 
systems for the pump packages use an Intel 8088-based micropro- 
cessor board with a maximum of 64 Kbytes of program memory. 
The requirements for the system conversion were developed, and 
hardware has been selected to allow maximum reuse of existing 
hardware and software while providing the required additional ca- 
pabilities and capacity. The new hardware will incorporate an Intel 
80286-based microprocessor board with an 80287 math coproces- 
sor, the system includes additional memory, VO, and RS232 
communication ports. 


26864 


(LA-UR-95-1712) Accident reconstruction using pro- 
cess trees. Eisenhawer, S.W.; Bott, T.F. Los Alamos National 
Lab., NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-951135-6: International mechanical engineering congress 
and exhibition - winter annual meeting of the American Society of 
Mechanical Engineers, San Francisco, CA (United States), 12-17 


Nov 1995). Order Number DE95014007. Source: 
INIS; GPO Dep. 

A study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1,300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SO> per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SO2 emissions could be ac- 
complished by removing the pyrite from the coals by advanced 
physical fine coal cleaning. An engineering development project 
was prepared to build upon the basic research effort conducted un- 
der a solicitation for research into Fine Coal Surface Control. The 
engineering development project is intended to use general plant 
design knowledge and conceptualize a plant to utilize advanced 
froth flotation technology to process coal and produce a product 
having maximum practical pyritic sulfur reduction consistent with 
maximum practical BTU recovery. The overall project scope of the 
engineering development project is to conceptually develop a com- 
mercial flowsheet to maximize pyritic sulfur reduction at practical 
energy recovery values. This is being accomplished by utilizing the 
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basic research data on the surface properties of coal, mineral mat- 
ter and pyrite obtained from the Coal Surface Control for Advanced 
Fine Coal Flotation Project, to develop this conceptual flowsheet. 
This progress report provides a summary of the technical work un- 
dertaken during this period, highlighting the major results. A brief 
description of the work done prior to this quarter is provided in this 
report under the task headings. 


26865 (LA-UR-95-1921) The Russian-American high mag- 
netic field collaboration. Fowler, C.M. (and others); Christian, 
J.M.; Freeman, B.L. Los Alamos National Lab., NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950750-25: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95015270. Source: OSTI; NTIS; GPO Dep. 

We report here on a joint experimental shot series with teams 
from Russia and the United States. The program was based 
largely upon the MC-1 generator, a high magnetic field explosive 
flux compressor, developed by the Paviovskii group at Arzamas-16. 
The series was of historical interest in that it was carried out in a 
Los Alamos security area, the first time for such a collaboration. 
We discuss a number of technical issues involved in matching 
Russian hardware with Los Alamos explosives, initiation systems 
and the seed field energy source, as well as comparison of field 
measuring diagnostics fumished by the two teams. We conclude 
with a discussion of an investigation of the high temperature super- 
conductor YBa2Cu307 (YBCO), employing these generators. The 
low temperature critical magnetic field of this material was found to 
be 340440 T, as determined from a 94 GHz microwave interferom- 
eter developed for this purpose. 


26866 (LA-UR-95-2016) Suberitical multiplication determi- 
nation studies. Estes, G.P.; Goulding, C.A. Los Alamos National 
Lab., NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509100—7: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95015297. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of measurements and improvements to computational 
techniques are in progress at Los Alamos National Laboratory that 
are aimed at better understanding the determination of the reactiv- 
ity of subcritical systems from measurements of the apparent 
multiplication of the system. Such studies are being performed in 
order to improve the special nuclear material (SNM) assays of un- 
known systems such as those encountered in SNM safeguards, 
arms-control verification, imports of foreign-generated SNM, etc. 
Improved techniques and understanding are needed since mea- 
sured multiplication is not always an invariant characteristic of a 
subcritical system, especially if one has a system with no significant 
intrinsic internal neutron source that is illuminated nonuniformly 
with an external source (i.e., a non-normal mode system). 


26867 (LA-UR-95-2098) Forecast of criticality experiments 
and experimental programs needed to support nuclear opera- 
tions in the United States of America: 1994-1999. Rutherford, 
D. Los Alamos National Lab., NM (United States). [1995]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9509100—8: 5. international con- 
ference on nuclear criticality safety, Albuquerque, NM (United 
States), 17-22 Sep 1995). Order Number DE95015299. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Forecast is generated by the Chair of the Experiment 
Needs Identification Workgroup (ENIWG), with input from Depart- 
ment of Energy and the nuclear community. One of the current 
concerns addressed by ENIWG was the Defense Nuclear Facilities 
Safety Board’s Recommendation 93-2. This Recommendation de- 
lineated the need for a critical experimental capability, which 
includes (1) a program of general-purpose experiments, (2) improv- 
ing the information base, and (3) ongoing departmental programs. 
The nuclear community also recognizes the importance of criticality 
theory, which, as a stepping stone to computational analysis and 
safety code development, needs to be benchmarked against well- 
characterized critical experiments. A summary projection of the 
Department's needs with respect to criticality information includes 
(1) hands-on training, (2) criticality and nuclear data, (3) detector 
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systems, (4) uranium- and plutonium-based reactors, and (5) acci- 
dent analysis. The Workgroup has evaluated, prioritized, and 
categorized each proposed experiment and program. Transporta- 
tion/Applications is a new category intended to cover the areas of 
storage, training, emergency response, and standards. This cate- 
gory has the highest number of priority-1 experiments (nine). 
Facilities capable of pertorming experiments include the Los 
Alamos Critical Experiment Facility (LACEF) along with Area V at 
Sandia National Laboratory. The LACEF continues to house the 
most significant collection of critical assemblies in the Western 
Hemisphere. The staff of this facility and Area V are trained and 
certified, and documentation is current. ENIWG will continue to 
work with the nuclear community to identify and prioritize 
experiments because there is an overwhelming need for critical ex- 
periments to be performed for basic research and code validation. 


26868 (LA-UR-95-2129) MCNP™ criticality primer and 
training experiences. Briesmeister, J. (Los Alamos National Lab., 
NM (United States)); Forster, R.A.; Busch, R. Los Alamos National 
Lab., NM (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509100—20: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95016867. Source: OSTI; NTIS; INIS; GPO Dep. 

With the closure of many experimental facilities, the nuclear criti- 
cality safety analyst is increasingly required to rely on computer 
calculations to identify safe limits for the handling and storage of 
fissile materials. However, the analyst may have little experience 
with the specific codes available at his or her facility. Usually, the 
codes are quite complex, black boxes capable of analyzing numer- 
ous problems with a myriad of input options. Documentation for 
these codes is designed to cover all the possible configurations 
and types of analyses but does not give much detail on any partic- 
ular type of analysis. For criticality calculations, the user of a code 
is primarily interested in the value of the effective multiplication fac- 
tor for a system (ky). Most codes will provide this, and truckloads 
of other information that may be less pertinent to criticality calcula- 
tions. Based on discussions with code users in the nuclear 
criticality safety community, it was decided that a simple document 
discussing the ins and outs of criticality calculations with specific 
codes would be quite useful. The Transport Methods Group, XTM, 
at Los Alamos National Laboratory (LANL) decided to develop a 
primer for criticality calculations with their Monte Carlo code, 
MCNP. This was a joint task between LANL with a knowledge and 
understanding of the nuances and capabilities of MCNP and the 
University of New Mexico with a knowledge and understanding of 
nuclear criticality safety calculations and educating first time users 
of neutronics calculations. The initial problem was that the MCNP 
manual just contained too much information. Almost everything one 
needs to know about MCNP can be found in the manual; the prob- 
lem is that there is more information than a user requires to do a 
simple ky calculation. The basic concept of the primer was to 
distill the manual to create a document whose only focus was criti- 
cality calculations using MCNP. 


26869 (LA-UR-95-2153) Identification of dynamic proper- 
ties from ambient vibration measurements. Farrar, C.R. (Los 
Alamos National Lab., NM (United States)); James, G.H. Ill. Los 
Alamos National Lab., NM (United States). [1995]. 20p. Sponsored 
by Federal Highway Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9511115—1: Pa- 
cific conference on earthquake engineering, Melbourne (Australia), 
20-22 Nov 1995). Order Number DE95016858. Source: OSTI; 
NTIS; GPO Dep. 

To better understand the dynamic behavior of structures under 
normal dynamic loads as well as extreme loads such as those 
caused by seismic events or high winds, it is desirable to measure 
the dynamic properties (resonant frequencies, mode shapes and 
modal damping) of these structures. The cross-correlation function 
between two response measurements made on an ambiently ex- 
cited structure is shown to have the same form as the system’s 
impulse response function. Therefore, standard time-domain curve- 
fitting procedures such as the complex exponential method, which 
are typically applied to impulse response functions, can now be ap- 
plied to the cross-correlation functions to estimate the resonant 
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frequencies and modal damping of the structure. A direct compari- 
son of resonant frequencies identified by curve-fitting the 
cross-correlation functions, using traffic excitation as the ambient 
vibration source, and modal properties identified by standard forced 
vibration testing of a highway bridge, after traffic was removed, 
showed a maximum discrepancy of 3.63%. Similar comparisons for 
the average modal damping values identified by the two methods 
showed a 9.82% difference. This experimental verification implies 
that the proposed method of analyzing ambient vibration data has 
the potential to accurately assess the dynamic properties of large 
structures subjected to seismic excitations and small structures that 
are tested on a shake table. 


26870 (LA-UR-95-2366) Precision current measurements 
on Pegasus Il using Faraday rotation. Stokes, J.L. (Los Alamos 
National Lab., NM (United States)); Bartsch, R.; Cochrane, J. Los 
Alamos National Lab., NM (United States). 1995. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950750-15: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016777. Source: OSTI; NTIS; GPO Dep. 

The authors measure current on the Los Alamos pulse power 
machine, Pegasus Il, using the Faraday rotation technique in a 
twisted, low-birefringence optical fiber. This technique yields results 
which are reproducible to within about 1%. When comparing their 
results with data from a Rogowski loop and from B-dot loop detec- 
tors, they find discrepancies larger than the uncertainties in the 
measurements. They have calibrated their system in three different 
ways. (1) The Pegasus I] experiment was driven into a shorted 
load in a ring-down test to measure the load inductance. The mea- 
sured Faraday data were fitted to a damped sinusoidal equation 
and compared with current calculated from the measured voltage 
and capacitance. (2) A single capacitor drove about 2.5 MA of cur- 
rent into a 403 turn solenoid coil to produce a magnetic field. A 
Pearson coil calibrated to about 1% measured the current supplied 
to the coil and the Faraday data were compared with the Pearson 


data. (3) On a separate machine, a calibrated Rogowski coil pro- 
vided direct comparison with fiber optic Faraday measurements. 
The Verdet constant has been measured for bulk silica glass at a 
wavelength of 633 nm by several researchers. The authors extrap- 


olated their averaged results of 4.61 radians/MA to their 
wavelength of 830 nm and corrected it for the 4% germania dopant 
in the glass from which the optical fiber was fabricated. The au- 
thors obtain results from all three methods consistent with a Verdet 
constant 6% smaller than the extrapolated value. They are continu- 
ing to investigate this discrepancy and are working with NIST to 
measure the Verdet constant in the glass at 830 nm. 


26871 (NREL/TP-461-7281) The Super Efficient Refrigera- 
tor Program: Case study of a Golden Carrot program. Eckert, 
J.B. National Renewable Energy Lab., Gokden, CO (United States). 
Jul 1995. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE95009255. Source: OSTI; NTIS; GPO Dep. 

The work in this report was conducted by the Analytic Studies 
Division (ASD) of the National Renewable Energy Laboratory 
(NREL) for the U.S. Department of Energy Office of Energy Effi- 
ciency and Renewable Energy, Office of Building Technologies. 
This case study describes the development and implementation of 
the Super Efficient Refrigerator Program (SERP), which awarded 
$30 million to the refrigerator manufacturer that developed and 
commercialized a refrigerator that exceeded 1993 federal efficiency 
standards by at least 25%. The program was funded by 24 public 
and private utilities. As the first Golden Carrot program to be imple- 
mented in the United States, SERP was studied as an example for 
future 'market-pull’ efforts. 


26872 (NUREG/CP-0141, pp. 404-411) Constant depression 
fan system a novel glovebox ventilation system. Milliner, W.V. 
(AME plic., Aldermaston (United Kingdom)). USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance; Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 





Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

In a conventional glovebox ventilation system the depression 
within the glovebox under normal operation is controlled by instru- 
mentation. In the event of a breach the pressure within the box 
rises to atmospheric pressure, this pressure rise is detected by in- 
strumentation which in turn operates a quick opening damper in a 
high depression extract to achieve a 1 metre/sec (200 fpm) inflow 
through the breach, which can take up to 2 seconds to establish. 
This system, although widely used, suffers from two distinct draw- 
backs: It takes a finite time to achieve the containment velocity of 
1 metre/sec. It relies upon instrumentation to achieve its objectives. 
A new glovebox ventilation system has been developed by AWE to 
overcome these drawbacks. This is the Constant Depression Fan 
System (CDFS) which is based on an extract fan with a flat char- 
acteristic. This achieves all the requirements for the ventilation of 
gloveboxes and has the advantages that: It has only one moving 
part - the extract fan. It requires NO INSTRUMENTATION to 
achieve its objectives. It achieves the containment velocity of 1 
metre/sec in the shortest possible time - approximately 0.2 sec- 
onds - and tests have shown that containment is maintained under 
breach conditions. Thus the CDFS is SAFER, SIMPLER and 
MORE RELIABLE. 


26873 (NUREG/CP-0141, pp. 425-431) Performance of 
HEPA filters at LLNL following the 1980 and 1989 earthquakes. 
Bergman, W. (Lawrence Livermore National Laboratory, CA 
(United States)); Elliott, J.; Wilson, K. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance; Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; International Society of Nuclear Air Treat- 
ment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

The Lawrence Livermore National Laboratory has experienced 
two significant earthquakes for which data is available to assess 
the ability of HEPA filters to withstand seismic conditions. A 5.9 
magnitude earthquake with an epicenter 10 miles from LLNL struck 
on January 24, 1980. Estimates of the peak ground accelerations 
ranged from 0.2 to 0.3 g. A 7.0 magnitude earthquake with an epi- 
center about 50 miles from LLNL struck on October 17, 1989. 
Measurements of the ground accelerations at LLNL averaged 0.1 
g. The results from the in-place filter tests obtained after each of 
the earthquakes were compiled and studied to determine if the 
earthquakes had caused filter leakage. Our study showed that only 
the 1980 earthquake resulted in a small increase in the number of 
HEPA fitters developing leaks. In the 12 months following the 1980 
and 1989 earthquakes, the in-place filter tests showed 8.0% and 
4.1% of all filters respectively developed leaks. The average per- 
centage of filters developing leaks from 1980 to 1993 was 3.3%+/ 
-1.7%. The increase in the filter leaks is significant for the 1980 
earthquake, but not for the 1989 earthquake. No contamination 
was detected following the earthquakes that would suggest tran- 
sient releases from the filtration system. 


26874 (NUREG/CP-0141, pp. 563-598) Criteria for caiculat- 
ing the efficiency of deep-pleated HEPA filters with aluminum 
separators during and after design basis accidents. Bergman, 
W. (Lawrence Livermore National Laboratory, CA (United States)); 
First, M.W.; Anderson, W.L. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
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conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NAC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

We have reviewed the literature on the performance of HEPA fil- 
ters under normal and abnormal conditions to establish criteria for 
calculating the efficiency of HEPA filters in a DOE nonreactor nu- 
clear facility during and after a Design Basis Accident (DBA). This 
study is only applicable to the standard deep-pieated HEPA filter 
with aluminum separators as specified in ASME N509[1]. Other 
HEPA filter designs such as the mini-pleat and separatorless filters 
are not included in this study. The literature review included the 
performance of new filters and parameters that may cause deterio- 
ration in the filter performance such as filter age, radiation, 
corrosive chemicals, seismic and rough handling, high temperature, 
moisture, particle clogging, high air flow and pressure pulses. The 
deterioration of the filter efficiency depends on the exposure pa- 
rameters; in severe exposure conditions the filter will be damaged 
and have a residual efficiency of 0%. There are large gaps and 
limitations in the data that introduce significant error in the esti- 
mates of HEPA filter efficiencies under DBA conditions. Because of 
this limitation, conservative values of filter efficiency were chosen. 
The estimation of the efficiency of the HEPA filters under DBA con- 
ditions involves three steps: (1) The filter pressure drop and 
environmental parameters are determined during and after the 
DBA, (2) Comparing the fitter pressure drop to a set of threshold 
values above which the filter is damaged. There is a different 
threshold value for each combination of environmental parameters, 
and (3) Determining the filter efficiency. If the filter pressure drop is 
greater than the threshold value, the filter is damaged and is as- 
signed 0% efficiency. If the pressure drop is less, then the filter is 
not damaged and the efficiency is determined from literature values 
of the efficiency at the environmental conditions. 


26875 (NUREG/CP-0141, pp. 601-612) Pertormance of 
HEPA filters under hot dynamic conditions. Frankum, D.P. (AEA 
Technology, Oxfordshire (United Kingdom)); Costigan, G. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Guidance; Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; International Society of Nuclear Air 
Treatment Technologies, Inc., Batavia, OH (United States); Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab. Feb 
1995. (CONF-940738-: 23. DOE/NRC nuclear air cleaning and 
treatment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
In Proceedings of the 23rd DOE/NRAC nuclear air cleaning confer- 
ence. 820p. Source: OSTI; NTIS; GPO; INIS. 

Accidents in nuclear facilities involving fires may have implica- 
tions upon the ventilation systems where high efficiency particulate 
air (HEPA) filters are used to minimise the airborne release of ra- 
dioactive or toxic particles. The Filter Development Section at 
Harwell Laboratory has been investigating the effect of temperature 
on the performance of HEPA filters under hot dynamic conditions|, ] 
for a number of years. The test rig is capable of delivering air flows 
of 10001/s (at ambient conditions) at temperatures up to 500°C, 
where measurements of the penetration and pressure drop across 
the filter are obtained. This paper reports the experiments on differ- 
ent constructions of HEPA filters; rectangular and circular. The 
filters were tested at an air temperature of 200°C for up to 48 
hours at the rated airflow to assess their performance. The pene- 
tration measurements for rectangular filters were observed to be 
below 0.021% after prolonged operation. In a number of cases, 
holes appeared along the pleat creases of circular filters although 
the penetration remained below 1%. The sealing gasket for these 
fiters was noted to deform with temperature, permitting a leakage 
path. A prototype high strength circular filter was evaluated at tem- 
peratures of up to 400°C with a penetration less than 0.65%. 


26876 (NUREG/CR-6328) Adequacy of the 123-group 
cross-section library for criticality analyses of water- 
moderated uranium systems. Parks, C.V. (Oak Ridge National 
Lab., TN (United States)); Wright, R.Q.; Jordan, W.C. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Material Safety and Safeguards; Oak Ridge National Lab.., 
TN (United States). Aug 1995. 19p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
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AC05-840R21400. (ORNL/TM-12970). Source: OSTI; NTIS; INIS; 
GPO. 

In a recent criticality analysis for an array of water-moderated 
packages containing highly enriched uranium, the 123-group cross- 
section library in the SCALE system was observed to have a 
nonconservative discrepancy of approximately 3 to 3.5% when 
compared with more recently developed libraries. A simple repre- 
sentative system of UOsF2-H20 was used to identify that the 
problem results from a lack of resonance data for 295U. Only a sin- 
gle set of self-shielded cross sections, most likely corresponding to 
a water-moderated infinite dilute system, was provided with the 
original data. The UO2F2-H2O study indicates that this limitation 
may cause nonconservative discrepancies as high as 5.5% for 
some water-moderated, highly enriched uranium systems. Charac- 
teristics of the systems where the discrepancy is evident are 
identified and discussed. 


26877 (ORNL/TM—12813-Pt.1) New insights into input 
relegation control for inverse kinematics of a redundant ma- 
nipulator. Part 1, On the orthogonality of matrices B and J and 
comparison to the extended Jacobian method. Unseren, M.A.; 
Reister, D.B. Oak Ridge National Lab., TN (United States). Jul 
1995. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95014347. Source: OSTI; NTIS; GPO Dep. 

A method for kinematically modeling a constrained rigid body 
mechanical system and a method for controlling such a system 
termed input relegation control (IRC) were applied to resolve the 
kinematic redundancy of a serial link manipulator moving in an 
open chain configuration in. A set of equations was introduced to 
define a new vector variable parameterizing the redundant degrees 
of freedom (DOF) as a linear function of the joint velocities. The 
new set was combined with the classical kinematic velocity model 
of manipulator and solved to yield a well specified solution for the 
joint velocities as a function of the Cartesian velocities of the end 
effector and of the redundant DOF variable. In the previous work a 
technique was proposed for selecting the matrix relating the redun- 
dant DOF variable to the joint velocities which resulted in it rows 
being orthogonal to the rows of the Jacobian matrix. The implica- 
tions for such a selection were not discussed in. In Part 1 of this 
report a basis for the joint space is suggested which provides con- 
siderable insight into why picking the aforementioned matrix to be 
orthogonal to the Jacobian is advantageous. A second objective of 
Part 1 is to compare the IRC method to the Extended Jacobian 
method of Baillieul and Martin and other related methods. 


26878 (ORNL/TM-12813-Pt.3) New insights into input rele- 
gation control for inverse kinematics of a redundant 
manipulator. Part 3, An application to joint limit avoidance. Un- 
seren, M.A. Oak Ridge National Lab., TN (United States). Jul 
1995. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95014900. Source: OSTI; NTIS; GPO Dep. 

In Part 2 of this report it was argued that a single secondary per- 
formance criteria defined as the square of the Euclidean norm of 
the error between the vector of joint velocities q and a vector of 
“corrective” joint velocities q* can be minimized using input relega- 
tion control to yield a solution for q that satisfies the end effector 
trajectory tracking requirement for an N joint, serial link redundant 
manipulator. The solution is an explicit function of q*. In Part 3 of 
this report, a new approach for joint limit avoidance during motion 
of the manipulator is presented which requires defining ranges of 
motion in close proximity to the upper and lower physical hardware 
limits of each joint by specifying upper and lower tolerances, re- 
spectively. When a joint lies in either of these ranges, it is 
regarded that a shutdown or damage to the manipulator are immi- 
nent due to the joint reaching a limit. Therefore when one or more 
joints lie within their respective prohibitive outer ranges, two meth- 
ods for calculating the corrective joint velocities 4;* corresponding 
to those joints are proposed. In both methods a corrective velocity 
is calculated as a scaled function of the maximum allowable veloc- 
ity for the joint whose magnitude is based on how close the joint is 
to its limit. On the other hand, when a joint does not lie in either 
prohibitive outer range, the corrective velocity corresponding to that 
joint is set to zero. The effectiveness of the proposed joint limit 
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avoidance scheme is demonstrated by simulation studies. The ap- 
proach is compared to how others have solved the joint limit 
avoidance problem using the gradient projection scheme. 


26879 (ORNL/TM-12932) Expert operator preferences in 
remote manipulator control systems. Sundstrom, E. (Human 
Machine Interfaces, Inc., Knoxville, TN (United States)); Draper, 
J.V.; Fausz, A.; Woods, H. Oak Ridge National Lab., TN (United 
States). Jun 1995. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95015797. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a survey of expert remote manipulator op- 
erators designed to identify features of control systems related to 
operator efficiency and comfort. It provides information for design- 
ing the control center for the Single-Shell Tank Waste Retrieval 
Manipulator System (TWRMS) Test Bed, described in a separate 
report. Research questions concerned preferred modes of control, 
optimum work sessions, sources of operator fatigue, importance of 
control system design features, and desired changes in control 
rooms. Participants comprised four expert remote manipulator op- 
erators at Oak Ridge National Laboratory, who individually have 
from 9 to 20 years of experience using teleoperators. The opera- 
tors had all used rate and position control, and all preferred 
bilateral (force-reflecting) position control. They reported spending 
an average of 2.75 h in control of a teleoperator system during a 
typical shift. All were accustomed to working in a crew of two and 
alternating control and support roles in 2-h rotations in an 8-h shift. 
Operators reported that fatigue in using remote manipulator sys- 
tems came mainly from watching TV monitors and making 
repetitive motions. Three of four experienced symptoms, including 
headaches and sore eyes, wrists, and back. Of 17 features of con- 
trol rooms rated on importance, highest ratings went to comfort 
and support provided by the operator chair, location of controls, lo- 
cation of video monitors, video image clarity, types of controls, and 
control modes. When asked what they wanted to change, opera- 
tors said work stations designed for comfort; simpler, lighter 
hand-controls; separate controls for each camera; better placement 
of remote camera; color monitors; and control room layouts that 
support crew interaction. Results of this small survey reinforced the 
importance of ergonomic factors in remote manipulation. 


26880 Apparatus and method for detecting leaks in piping. 
Trapp, D.J. To Dept. of Energy. 1998. Filed date 3 Jun 1993. U.S. 
Patent Application 8-070,807. 13p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95017106. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Disclosed are a method and device for detecting the location of 
leaks along a wall or piping system, preferably in double-walled 
piping. The apparatus comprises a sniffer probe, a rigid cord such 
as a length of tube attached to the probe on one end and extend- 
ing out of the piping with the other end, a source of pressurized air 
and a source of helium. The method comprises guiding the sniffer 
probe into the inner pipe to its distal end, purging the inner pipe 
with pressurized air, filling the annulus defined between the inner 
and outer pipe with helium, and then detecting the presence of he- 
lium within the inner pipe with the probe as is pulled back through 
the inner pipe. The length of the tube at the point where a leak is 
detected determines the location of the leak in the pipe. 


26881 Device for inspecting vessel surfaces. Appel, D.K. To 
Dept. of Energy. 1993. Filed date 9 Jul 1993. U.S. Patent Applica- 
tion 8-088,534. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE95017120. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention is comprised of a portable, remotely-controlled in- 
spection crawler for use along the walls of tanks, vessels, piping 
and the like. The crawler can be configured to use a vacuum 
chamber for supporting itself on the inspected surface by suction 
or a plurality of magnetic wheels for moving the crawler along the 
inspected surface. The crawler is adapted to be equipped with an 
ultrasonic probe for mapping the structural integrity or other char- 
acteristics of the surface being inspected. Navigation of the crawler 
is achieved by triangulation techniques between a signal transmit- 
ter on the crawler and a pair of microphones attached to a fixed, 





remote location, such as the crawler's deployment unit. The neces- 
sary communications are established between the crawler and 
computers external to the inspection environment for position con- 
trol and storage and/or monitoring of data acquisition. 


26882 Apparatus for moving a pipe inspection probe 
through piping. Zollinger, W.T.; appel, D.K.; Lewis, G.W. To Dept. 
of Energy. 1993. Filed date 12 Jul 1993. U.S. Patent Application 8- 
089,648. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE95017121. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This invention is comprised of a method and apparatus for con- 
trollably moving devices for cleaning or inspection through piping 
systems, including piping systems with numerous piping bends 
therein, by using hydrostatic pressure of a working fluid introduced 
into the piping system. The apparatus comprises a reservoir or 
other source for supplying the working fluid to the piping system, a 
launch tube for admitting the device into the launcher and a re- 
versible, positive displacement pump for controlling the direction 
and flow rate of the working fluid. The device introduced into the 
piping system moves with the flow of the’ working fluid through the 
piping system. The launcher attaches to the valved ends of a pip- 
ing system so that fluids in the piping system can recirculate in a 
closed loop. The method comprises attaching the launcher to the 
piping system, supplying the launcher with working fluid, admitting 
the device into the launcher, pumping the working fluid in the direc- 
tion and at the rate desired so that the device moves through the 
piping system for pipe cleaning or inspection, removing the device 
from the launcher, and collecting the working fluid contained in the 
launcher. 


26883 (PNL-SA-25829) Seismic evaluation of lead caves 
using no-tension discrete model with interface elements. 
Khaleel, M.A.; Deibler, J.E.; Koontz, D.A. Pacific Northwest Lab., 
Richland, WA (United States). Jul 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950740-82: Joint ASME/JSME pressure vessels and pip- 
ing conference, Honolulu, Hi (United States), 23-27 Jul 1995). 
Order Number DE95016798. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper investigates quasi-static behavior of lead cave walls 
radiation shields made by stacking lead bricks. The bricks have 
high stiffness, whereas the joints are weak and incapable of sup- 
porting tension. Global behavior of this kind of wall is strongly 
influenced by size friction coefficient of the brick elements. The 
general finite element code ANSYS was used for the analysis of 
the lead caves. A series of 2-D models that spanned the range of 
height-to-width aspect ratios of the cave wall were constructed. 
Two types of contact elements were incorporated in the model. 
The point-to-point contact element was used to represent contact 
in the horizontal direction. This element permits either compression 
in the direction normal to the surfaces or opening of a gap. The 
point-to-surface contact element was chosen to represent contact 
in the vertical direction. This element allows sliding in addition to 
the compression or gap formation normal to the surface. A series 
of static analyses were performed for each model. A I-g. vertical 
acceleration representing gravity was applied. The lateral accelera- 
tion was increased until the solution would not converge. This 
acceleration is defined as the critical lateral acceleration. This was 
achieved with a set of load steps with increasing lateral load. The 
critical acceleration was found to depend on the wall aspect ratio. 
For a wall with an aspect ratio up to three, the maximum accelera- 
tion is above the required 0.1 g. The wall failure mechanisms were 
also identified based on the numerical results. The two failure 
modes are the rotation and loss of interlocking among the blocks 
or sikding of upper layers of the wall. 


26884 (PNL-SA-25969) Spent fuel integrity during dry stor- 
age. McKinnon, M.A. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-950787— 
56: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016804. Source: OSTI; NTIS; INIS; GPO Dep. 
Information on spent fuel integrity is of interest in evaluating the 
impact of long-term dry storage on the behavior of spent fuel rods. 
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Spent fuel used during cask performance tests at the Idaho Na- 
tional Engineering Laboratory (INEL) offers significant opportunities 
for confirmation of the benign nature of long-term dry storage. The 
cask performance tests conducted at INEL included visual observa- 
tion and ultrasonic examination of the condition of cladding, fuel 
rods, and fuel assembly hardware before dry storage and consoli- 
dation of the fuel; and a qualitative determination of the effect of 
dry storage and fuel consolidation on fission gas release from the 
spent fuel rods. A variety of cover gases and cask orientations 
were used during the cask performance tests. Cover gases in- 
cluded vacuum, nitrogen, and helium. The nitrogen and helium 
backfills were sampled and analyzed to detect leaking spent fuel 
rods. At the conclusion of each performance test, periodic gas 
sampling was conducted on each cask as part of a surveillance 
and monitoring activity. Continued surveillance and monitoring ac- 
tivities are being conducted for intact fuel in a CASTOR V/21 cask 
and for consolidated fuel in a VSC-17 cask. The results of the gas 
sampling activities are reported in this paper. 


26885 (SAND—93-0350) Dynamic pulse buckling of cylindri- 
cal sheils under axial impact: A comparison of 2D and 3D 
finite element calculations with experimental data. Hoffman, 
E.L.; Ammerman, D.J. Sandia National Labs., Albuquerque, NM 
(United States). Apr 1995. 74p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95014529. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of tests investigating dynamic pulse buckling of a cylin- 
drical shell under axial impact is compared to several 2D and 3D 
finite element simulations of the event. The purpose of the work is 
to investigate the performance of various analysis codes and ele- 
ment types on a problem which is applicable to radioactive material 
transport packages, and ultimately to develop a benchmark prob- 
lem to qualify finite element analysis codes for the transport 
package design industry. Four axial impact tests were performed 
on 4 in-diameter, 8 in-long, 304 L stainless steel cylinders with a 3/ 
16 in wall thickness. The cylinders were struck by a 597 lb mass 
with an impact velocity ranging from 42.2 to 45.1 ft/sec. During the 
impact event, a buckle formed at each end of the cylinder, and one 
of the two buckles became unstable and collapsed. The instability 
occurred at the top of the cylinder in three tests and at the bottom 
in one test. Numerical simulations of the test were performed using 
the following codes and element types: PRONTO2D with axisym- 
metric four-node quadrilaterals; PRONTO3D with both four-node 
shells and eight-node hexahedrons; and ABAQUS/Explicit with ax- 
isymmetric two-node shells and four-node quadrilaterals, and 3D 
four-node shells and eight-node hexahedrons. All of the calcula- 
tions are compared to the tests with respect to deformed shape and 
impact load history. As in the tests, the location of the instability is 
not consistent in all of the calculations. However, the calculations 
show good agreement with impact load measurements with the ex- 
ception of an initial load spike which is proven to be the dynamic 
response of the load cell to the impact. Finally, the PRONITO2D 
calculation is compared to the tests with respect to strain and ac- 
celeration histories. Accelerometer data exhibited good qualitative 
agreement with the calculations. The strain comparisons show that 
measurements are very sensitive to gage placement. 


26886 (SAND—95-0813C) Launch capabilities to 16 km/s. 
Chhabildas, L.C. (and others); Kmetyk, L.N.; Reinhart, W.D. San- 
dia National Labs., Albuquerque, NM (United States). 1995. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950846-5: American Physical 
Society biennial conference on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016089. Source: OSTI; NTIS; GPO Dep. 

A systematic study is described that has led to the successful 
launch of thin flier-plates to velocities of 16 kms. In this paper, the 
authors describe a novel technique that has been implemented to 
enhance the performance of the Sandia Hyper Velocity Launcher 
(HVL). This technique of creating an impact-generated acceleration 
reservoir, has allowed the launch of 0.5 mm to 1.0 mm thick tita- 
nium (Ti-6AI-4V) and aluminum (6061-T6) alloy plates to record 
velocities up to 15.8 km/s. These are the highest metallic projectile 
plate velocities ever achieved for macroscopic masses in the range 
of 0.1 g to 1g. 
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26887 (SAND-95-1122C) Integrated facilities modeling 
using QUEST and IGRIP. Davis, K.R. (Sandia National Labs., Al- 
buquerque, NM (United States)); Haan, E.R. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO4- 
94AL85000. (CONF-9510206-1: Deneb Robotics’ user group 
conference and exhibition, Ypsilanti, Ml (United States), 9-13 Oct 
1995). Order Number DE95016735. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A QUEST model and associated detailed IGRIP models were 
developed and used to simulate several workcells in a proposed 
Plutonium Storage Facility (PSF). The models are being used by 
team members assigned to the program to improve communication 
and to assist in evaluating concepts and in performing trade-off 
studies which will result in recommendations and a final design. 
The model was designed so that it could be changed easily. The 
added flexibility techniques used to make changes easily are de- 
scribed in this paper in addition to techniques for integrating the 
QUEST and IGRIP products. Many of these techniques are generic 
in nature and can be applied to any modeling endeavor. 


26888 (SAND-95-1297C) Entry control technology biomet- 
ric field evaluations. Rodriguez, J.R.; Ahrens, J.S.; Lowe, D.L. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950787—11: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015071. Source: OSTI; NTIS; GPO Dep. 

Throughout the years, Sandia National Laboratories (SNL) has 
performed various laboratory evaluations of entry control devices, 
including biometric identity verifiers. The reports which resulted 
from this testing have been very well received by the physical 
security community. This same community now requires equally in- 
formative field study data. To meet this need we have conducted a 
field study in an effort to develop the tools and methods which our 
customers can use to translate laboratory data into operational field 
pertormance. The field testing described in this report was based 
on the Recognition Systems Inc.’s (RSI) model ID3D HandKey bio- 
metric verifier. This device was selected because it is referenced in 
DOE documents such as the Guide for Implementation of the DOE 
Standard Badge and is the de facto biometric standard for the 
DOE. The ID3D HandKey is currently being used at several DOE 
sites such as Hanford, Rocky Flats, Pantex, Savannah River, and 
Idaho Nuclear Engineering Laboratory. The ID3D HandKey was 
laboratory tested at SNL. It performed very well during this test, ex- 
hibiting an equal error point of 0.2 percent. The goals of the field 
test were to identify operational characteristics and design guide- 
lines to help system engineers translate laboratory data into field 
performance. A secondary goal was to develop tools which could 
be used by others to evaluate system effectiveness or improve the 
performance of their systems. Operational characteristics were de- 
termined by installing a working system and studying its operation 
over a five month period. Throughout this test we developed tools 
which could be used by others to similarly gauge system effective- 
ness. 


26889 


(SAND-—95-1303C) A’ (A-PRIMED): A case study in 
teamwork. Ashby, R.; Forsythe, C.; Benavides, G.; Diegert, K.; 
Jones, R.; Longcope, D.; Parratt, S. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 


(CONF-9508135—1: 1995 concurrent engineering, Reston, VA 
(United States), 23-25 Aug 1995). Order Number DE95014864. 
Source: OST!; NTIS; GPO Dep. 

June 1993, the A-PRIMED project (Agile Product Realization of 
electrMEchanical Devices) was formed with a concurrent engineer- 
ing team of product designers, analysts, CNC machinists, robotic 
assembly scientists, electronics communications developers, 
statisticians and human factors scientists at Sandia National Labo- 
ratories, to develop and demonstrate a process for a much faster 
design-to-production cycle for precision electromechanical devices. 
The team had to develop the culture and infrastructure to support 
communications between remotely located members, as well as 
demonstrate a shortened cycle time made possible by developing 
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new technologies. These new technologies were then adopted by 
the team and introduced to their work partners to support new 
work processes. By March 1995, the A-PRIMED team has used 
the new technologies and work processes to design and build 
qualified new products in only 24 days. 


26890 (SAND-95-1324) User’s guide for the KBERT 1.0 
code: For the knowledge-based estimation of hazards of ra- 
dioactive material releases from DOE nuciear facilities. Browitt, 
D.S. (and others); Washington, K.E.; Powers, D.A. Sandia National 
Labs., Albuquerque, NM (United States). Jul 1995. 46p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95015014. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The possibility of worker exposure to radioactive materials during 
accidents at nuclear facilities is a principal concern of the DOE. 
The KBERT software has been developed at Sandia National Lab- 
oratories under DOE support to address this issue by assisting in 
the estimation of risks posed by accidents at chemical and nuclear 
facilities. KBERT is an acronym for Knowledge-Based system for 
Estimating hazards of Radioactive material release Transients. The 
current prototype version of KBERT focuses on calculation of 
doses and consequences to in-facility workers due to accidental re- 
leases of radioactivity. This report gives detailed instructions on 
how a user who is familiar with the design, layout and potential 
hazards of a facility can use KBERT to assess the risks to workers 
in that facility. KBERT is a tool that allows a user to simulate possi- 
ble accidents and observe the predicted consequences. Potential 
applications of KBERT include the evaluation of the efficacy of 
evacuation practices, worker shielding, personal protection equip- 
ment and the containment of hazardous materials. 


26891 (SAND-95-1340) The Automated Assembly Team 
contributions to the APRIMED Agile Manufacturing Project. 
Jones, R.E. (and others); Ames, A.L.; Calton, T.L. Sandia National 
Labs., Albuquerque, NM (United States). Jun 1995. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95015408. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Automated Assembly Team of the APRIMED Project (abbre- 
viated as A’) consists of two parts: the Archimedes Project, which 
is an ongoing project developing automated assembly technology, 
and the A’ Robot Team. Archimedes is a second generation as- 
sembly planning system that both provides a general high-level 
assembly sequencing capability and, for a smaller class of prod- 
ucts, facilitates automatic programming of a robotic workcell to 
assemble them. The A’ robot team designed, developed, and im- 
plemented a flexible robot workcell which served as the automated 
factory of the A’ project. In this document we briefly describe the 
role of automated assembly planning in agile manufacturing, and 
specifically describe the contributions of the Archimedes project 
and the A’ robot team to the A’ project. We introduce the concepts 
of the Archimedes automated assembly planning project, and dis- 
cuss the enhancements to Archimedes which were developed in 
response to the needs of the A’ project. We also present the work 
of the A’ robot team in designing and developing the A’ robot 
workcell, including all tooling and programming to support assem- 
bly of the A’ discriminator devices. Finally, we discuss the process 
changes which these technologies have enabied in the A’ project. 


26892 (SAND-95-1353C) Surface pressure measurements 
for CFD code validation in hypersonic flow. Oberkampf, W.L.; 
Aeschliman, D.P.; Henfling, J.F.; Larson, D.E. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 49p. Sponsored 
by USDOE, ‘Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950634-6: 26. American Institute of 
Aeronautics and Astronautics (AIAA) computational fluid dynamics 
conference, San Diego, CA (United States), 19-22 Jun 1995). Or- 
der Number DE95014880. Source: OSTI; NTIS; GPO Dep. 
Extensive surface pressure measurements were obtained on a 
hypersonic vehicle configuration at Mach 8. All of the experimental 
results were obtained in the Sandia National Laboratories Mach 8 
hypersonic wind tunnel for laminar boundary layer conditions. The 
basic vehicle configuration is a spherically blunted 10° half-angle 
cone with a slice parallel with the axis of the vehicle. The blunt- 
ness ratio of the geometry is 10% and the slice begins at 70% of 





the length of the vehicle. Surface pressure measurements were 
obtained for angles of attack from —10 to + 18°, for various roll an- 
gles, at 96 locations on the body surface. A new and innovative 
uncertainty analysis was devised to estimate the contributors to 
surface pressure measurement uncertainty. Quantitative estimates 
were computed for the uncertainty contributions due to the com- 
plete instrumentation system, nonuniformity of flow in the test 
section of the wind tunnel, and variations in the wind tunnel model. 
This extensive set of high-quality surface pressure measurements 
is recommended for use in the calibration and validation of compu- 
tational fluid dynamics codes for hypersonic flow conditions. 


26893 (SAND-95-1509C) The spent fuel safety experiment. 
Harmms, G.A.; Davis, F.J.; Ford, J.T. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9509100—17: 5. international conference on nuclear critical- 
ity safety, Albuquerque, NM (United States), 17-22 Sep 1995). 
Order Number DE95015090. Source: OSTI; NTIS; INIS; GPO Dep. 
The Department of Energy is conducting an ongoing investiga- 
tion of the consequences of taking fuel burnup into account in the 
design of spent fuel transportation packages. A series of experi- 
ments, collectively called the Spent Fuel Safety Experiment 
(SFSX), has been devised to provide integral benchmarks for test- 
ing computer-generated predictions of spent fuel behavior. A set of 
experiments is planned in which sections of unirradiated fuel rods 
are interchanged with similar sections of spent PWR fuel rods in a 
critical assembly. By determining the critical size of the arrays, one 
can obtain benchmark data for comparison with criticality safety 
calculations. The integral reactivity worth of the spent fuel can be 
assessed by comparing the measured delayed critical fuel loading 
with and without spent fuel. An analytical effort to model the experi- 
ments and anticipate the core loadings required to yield the delayed 
critical conditions runs in parallel with the experimental effort. 


26894 (SAND-—95-1633C) Implementing change in the facili- 
ties planning process. Williams, J.L. (Sandia National Labs., 
Albuquerque, NM (United States). Sites Planning Dept.). Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9506240-1: Society of Women 
Engineers’ national convention and student conference, Boston, 
MA (United States), 27 Jun - 1 jul 1995). Order Number 
DE95015801. Source: OSTI; NTIS; GPO Dep. 

In the post-Cold War climate of reduced budgets at the national 
laboratories, the Sites Planning Department at Sandia National 
Laboratories was faced with the problem of securing funding for 
capital construction projects in a very competitive environment. The 
Department of Energy (DOE), felt that requests for new facilities 
were not always well coordinated with its mission needs. The Sites 
Planning Department needed to revolutionize the way they were 
doing business. To be successful in obtaining approval and funding 
for future facilities, they recognized the need to concentrate their 
efforts on project proposals that tap strategic programs at DOE. 
The authors developed a series of new processes to identify, eval- 
uate, prioritize, and develop line item project proposals to request 
approval and obtain funding. A matrixed group of sites and facili- 
ties directors was formed to establish criteria and make preliminary 
recommendations to upper management. Matrixed working groups 
were also established at the staff level to develop and prepare pro- 
jects for the prioritization process. Ultimately, similar processes will 
be applied to all project types, and a prioritized plan generated for 
each. These plans will become the blueprint for an overarching 
strategic site plan. What started as a means of increasing success 
in obtaining approval and funding of capital projects has launched 
a whole new approach to project development that permits incorpo- 
ration of facilities planning into overall corporate strategic planning. 


26895 (SAND-—95-1669C) The Shoemaker-Levy 9 impact 
plumes on Jupiter: Implications for threat to satellites in low- 
Earth orbit. Boslough, M.B.; Crawford, D.A. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9505266—-1: Planetary defense workshop, 
Livermore, CA (United States), 22-26 May 1995). Order Number 
DE95016084. Source: OSTI; NTIS; GPO Dep. 
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Computational simulations of the impacts of comet Shoemaker- 
Levy 9 (SL9) fragments on Jupiter have provided a framework for 
interpreting the observations. A reasonably consistent picture has 
emerged, along with a more detailed understanding of atmospheric 
collisional processes. Several aspects of Earth-impact hazards can 
be re-evaluated with knowledge gained from observations and from 
simulations of SL9. In particular, the threat of impact-generated 
plumes to satellites in low-Earth orbit (LEO) should be recognized. 
Preliminary 2-D computational simulations suggest that impacts of 
a size that recur about once per century generate plumes that rise 
to nearly 1000 kilometers over an area thousands of kilometers in 
diameter. Detailed modeling of such plumes should be carried out 
to quantify this threat to satellites in the near-Earth environment. 
Careful observations of high-energy atmospheric entry events 
should be made using both satellite and ground-based instruments 
to provide validation for these computational modeis. 


26896 (SAND—95-1819) Plot-flight user’s manual, version 
1.0. Tenney, J.L. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95017634. Source: OSTI; NTIS; GPO Dep. 

DOE contracted with Sandia to install a radar acquisition system 
(RAMS) to gather aircraft flight data near the Pantex Plant in 
Amarillo, TX. To support this effort, data reduction tools were 
needed to help analyze the radar data. Plot-flight is one of several 
data reduction tools that comprise the Sandia Airspace Recording 
System (SARS). The radar data is needed to support the Pantex 
Environmental Impact Study. Plot-flight is a DOS-based plot pro- 
gram that allows analysts to replay pre-recorded air traffic over 
Albuquerque and Amarillo. The program is flexible enough to per- 
mit replay of daily flights either sequentially, by range, or by 
Beacon ID. In addition to replay, the program is setup for data en- 
try. Analysts can correlate electronic aircraft flight data to the green 
Strip flights logs obtained from the local air traffic control center. 
The green strips are used by air traffic controllers to record each 
scheduled flight. The green strips have information not available 
electronically such as aircraft type and aircraft ID. This type of in- 
formation is necessary to accommodate the current models used in 
aircraft crash analysis. Plot-flight correlates the hand-written infor- 
mation from the green strips to the recorded aircraft flight. 


26897 (SAND-95-1936C) Investigation of thin laser-driven 
flyer plates using streak imaging and stop motion micropho- 
tography. Frank, A.M. (Lawrence Livermore National Lab., CA 
(United States)); Trott, W.M. Sandia National Labs., Albuquerque, 
NM (United States); Lawrence Livermore National Lab., CA (United 
States). 1995. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000 W-7405-ENG-48. 
(CONF-950846-37: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95017575. Source: 
OSTI; NTIS; GPO Dep. 

The dynamic behavior of laser-accelerator flyers has been stud- 
ied using high-speed streak imaging in combination with stop 
motion microphotography. With very thin targets, melting and 
plasma penetration of the flyer material occur in rapid sequence. 
The time delay from the onset of motion to flyer breakup increases 
with flyer thickness and decreasing incident energy. Flyer materials 
examined include pure aluminum (0.25-2.6 ym thick) and compos- 
ite targets (0.5-2.0 um thick) containing an insulating layer of 
aluminum oxide. While flyer breakup is observed in both types of 
material, the AlpO3 barrier significantly delays the deleterious ef- 
fects of deep thermal diffusion. 


26898 (UCRL-CR-116692) LLNL Compliance Plan for 
TRUPACT-2 Authorized Methods for Payload Control. Lawrence 
Livermore National Lab., CA (United States); International Technol- 
ogy Corp., Shippingport, PA (United States). Mar 1995. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. B147900; 2B254491. Order Number 
DE95017169. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes payload control at LLNL to ensure that 
all shipments of CH-TRU waste in the TRUPACT-II (Transuranic 
Package Transporter-ll) meet the requirements of the TRUPACT-II 
SARP (safety report for packaging). This document also provides 
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specific instructions for the selection of authorized payloads once 
individual payload containers are qualified for transport. The physi- 
cal assembly of the qualified payload and operating procedures for 
the use of the TRUPACT-II, including loading and unloading opera- 
tions, are described in HWM Procedure No. 204, based on the 
information in the TRUPACT-II SARP. The LLNL TRAMPAC, along 
with the TRUPACT-II operating procedures contained in HWM Pro- 
cedure No. 204, meet the documentation needs for the use of the 
TRUPACT-II at LLNL. Table 14-1 provides a summary of the LLNL 
waste generation and certification procedures as they relate to 
TRUPACT-II payload compliance. 


26899 (UCRL-ID-120581) DSI3D-RCS: Theory manual. Mad- 
sen, N.; Steich, D.; Cook, G.; Eme, B. Lawrence Livermore 
National Lab., CA (United States). 16 Mar 1995. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE95016186. Source: OSTI; NTIS; 
GPO Dep. 

The DSI3D-RCS code is designed to numerically evaluate radar 
cross sections on complex objects by solving Maxwell's curl equa- 
tions in the time-domain and in three space dimensions. The code 
has been designed to run on the new parallel processing comput- 
ers as well as on conventional seria! computers. The DSISD-RCS 
code is unique for the following reasons: Allows the use of un- 
structured non-orthogonal grids, allows a variety of cell or element 
types, reduces to be the Finite Difference Time Domain (FDTD) 
method when orthogonal grids are used, preserves charge or 
divergence locally (and globally), is conditionally stable, is non- 
dissipative, is accurate for non-orthogonal grids. This method is 
derived using a Discrete Surface Integration (DSI) technique. As 
formulated, the DSI technique can be used with essentially arbi- 
trary unstructured grids composed of convex polyhedral cells. This 
implementation of the DSI algorithm allows the use of unstructured 
grids that are composed of combinations of non-orthogonal hexa- 
hedrons, tetrahedrons, triangular prisms and pyramids. This 
algorithm reduces to the conventional FDTD method when applied 
on a structured orthogonal hexahedral grid. 


26900 (UCRL-JC—118173) Progress toward uranium scrap 
recycling via EBCHR. McKoon, R.H. Lawrence Livermore Na- 
tional Lab., CA (United States). Nov 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9410109-2: 11. electron beam melting and 
refining conference - state of the art 1994, Reno, NV (United 
States), 30 Oct - 1 mov 1994). Order Number DE95015030. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A 250 kW electron beam cold hearth refining (EBCHR) melt fur- 
nace at Lawrence Livermore National Laboratory (LLNL) has been 
in operation for over a year producing 5.5 in.-diameter ingots of 
various uranium alloys. Production of in-specification uranium-6%- 
niobium (U-6Nb) alloy ingots has been demonstrated using virgin 
feedstock. A vibratory scrap feeder has been installed on the sys- 
tem and the ability to recycle chopped U-6Nb scrap has been 
established. A preliminary comparison of vacuum arc remelted 
(VAR) and electron beam (EB) melted product is presented. 


26901 
A model-based approach. Candy, J.V.; Chambers, D.H. 
Lawrence Livermore National Lab., CA (United States). 22 Feb 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950136-1: 1. IEEE sym- 
posium on high performance computer architecture, Raleigh, NC 
(United States), 23-26 Jan 1995). Order Number DE95014680. 
Source: OSTI; NTIS; GPO Dep. 

A model-based approach is proposed to solve the oceanic inter- 
nal wave signal processing problem that is based on state-space 
representations of the normal-mode vertical velocity and plane 
wave horizontal velocity propagation models. It is shown that these 
representations can be utilized to spatially propagate the modal 
(depth) vertical velocity functions given the basic parameters (wave 
numbers, Brunt-Vaisala frequency profile etc.) developed from the 
solution of the associated boundary value problem as well as the 
horizontal velocity components. These models are then generalized 
to the stochastic case where an approximate Gauss-Markov theory 
applies. The resulting Gauss-Markov representation, in principle, 
allows the inclusion of stochastic phenomena such as noise and 


(UCRL-JC—-120182) Internal wave signal processing: 
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modeling errors in a consistent manner. Based on this framework, 
investigations are made of model-based solutions to the signal en- 
hancement problem for internal waves. In particular, a processor is 
designed that allows in situ recursive estimation of the required ve- 
locity functions. Finally, it is shown that the associated residual or 
so-called innovation sequence that ensues from the recursive na- 
ture of this formulation can be employed to monitor the model's fit 
to the data. 


26902 (UCRL-JC—120849) A comparison of the shielding 
performances of the AT-400A, Model FL and Model AL-R8 con- 
tainers. Hansen, L.F. Lawrence Livermore National Lab., CA 
(United States). 28 Apr 1995. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9506150-6: 2. annual Department of Energy defense pro- 
grams packaging workshop, San Francisco, CA (United States), 
12-15 Jun 1995). Order Number DE95014382. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A comparison of the neutron and photon dose rates at different 
locations on the outside surface of the Model AL-RB, Model FL 
and the AT-400A containers for a given pit load has been done in 
order to understand the shielding characteristics of these contain- 
ers. The Model AL-R8 is not certified for transport and is only used 
for storage of pits, while the Model FL is a certified Type B pit 
transportation container. The AT-400A is being developed as a 
type B pit storage and transportation container. The W48, W56 and 
B83 pits were chosen for this study because of their encompassing 
features with regard to other pits presently being stored. A detailed 
description of the geometry and materials of these containers and 
of the neutron and photon emission spectra from the actinide ma- 
terials present in the pit have been used in the calculations of the 
total dose rates. The calculations have been done using the three- 
dimensional, neutron-photon Monte Carlo code MCNP. The results 
indicate the need for a containment vessel (CV), as is found in the 
Model FL and AT-400A containers, in order to assure compliance 
with 10 CFR 71 regulations. The absence of a CV in the AL-R8 
container results in total dose rates well above of the 200mr/hr al- 
lowed by the regulations for the W56 pit. Similar behavior will be 
expected for other pits with configuration similar to the W56 in 
which the main contribution to the dose rate is from the fission 
photons. 


26903 (UCRL-JC—120901) Imaging radar for bridge deck in- 
spection. Warhus, J.; Mast, J.; Nelson, S. Lawrence Livermore 
National Lab., CA (United States). 13 Apr 1995. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9506126-5: Conference on nondestructive 
evaluation of aging infrastructure, Oakland, CA (United States), 6-8 
Jun 1995). Order Number DE95015419. Source: OSTI; NTIS; 
GPO Dep. 

Lawrence Livermore National Laboratory (LLNL)I is developing a 
prototype imaging radar for inspecting steel reinforced concrete 
bridge decks. The system is designed to acquire Synthetic Aper- 
ture Radar (SAR) data and provide high-resolution images of 
internal structure, flaws, and defects enabling bridge inspectors to 
nondestructively evaluate and characterize bridge deck condition. 
Concrete delamination resulting from corrosion of steel reinforcing 
bars (rebars) is an important structural defect that the system is 
designed to detect. The prototype system uses arrays of compact, 
low-cost Micropower Impulse Radar (MIR) modules, supported by 
appropriate data acquisition and storage subsystems, to generate 
and collect the radar data, and unique imaging codes to recon- 
struct images of bridge deck internals. In this paper, we provide an 
overview of the prototype system concept, discuss its expected 
performance, and present recent experimental results showing the 


capability of this approach to detect thin delamination simulations 
embedded in concrete. 


26904 (UCRL-JC—121185) Initial results from the Lick Ob- 
servatory laser guide star adaptive optics system. Olivier, S.S. 
(and others); An, Jong; Avicola, K. Lawrence Livermore National 
Lab., CA (United States). 9 Jun 1995. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9410384—1: Adaptive optics topical meeting, Garching 
(Germany), 2-6 Oct 1994). Order Number DE95017297. Source: 
OSTI; NTIS; GPO Dep. 





We present initial results from the sodium-layer laser guide star 


adaptive optics system developed for the 3-m Shane telescope at 
Lick Observatory. 


26905 (VKTA-21) Calculation of radiation doses and ther- 
mal loads for specific situations that may occur during the 
transport and storage of spent fuel assemblies from the 
Rossendorf reactor. Seifert, E. Verein fuer Kernverfahrenstechnik 
und Analytik Rossendorf e.V. (VKTA), Dresden (Germany). Jan 
1995. 45p. (In German). Order Number DE95798824. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CAeSAR-IIl transfer cask and the CASTOR MTR 2 transport 
and storage cask have been selected for accommodating the spent 
fuel assemblies from the Rossendorf reactor. The fuel assemblies 
are packed into the loading units consisting of Al cylinders 
provided with the suitable gaps for insertion of the spent fuel, ac- 
cording to the various types of fuel elements (EK10, WWR-M, 
WWR-M2, tubular elements). From among the various types of 
loading units, only type A designed for accepting 21 single fuel as- 
semblies ( or 7 triple elements) of WWR-M or WWR-M2 is of 
significance in this context, as they represent the covering neutron 
and gamma source taken as the radiation source for the calcula- 
tions. The CAeSAR cask can accommodate one of these loading 
units, and the CASTOR seven. The dose calculations performed 
with the MCNP Monte-Carlo code (equivalent dose rate) refer to 
the loaded casks and some hypothetical situations occurring during 
loading. The thermal load calculations include the heat-up curve in 
the event of "Fire” in the CASTOR cask, and the stationary temper- 
ature distribution in the CASTOR cask due to internal heat 
generation ( darioactive decay of the inserted fuel assemblies). The 
HEATING program is used for this purpose. (orig.) 


26906 (WHC-SD-SNF-PLN—008) Small Water System Man- 
agement Program: 100 K Area. Hunacek, G.S. Jr. (Westinghouse 
Hanford Co., Richland, WA (United States)). Westinghouse Han- 
ford Co., Richland, WA (United States); Wastren, Inc., Idaho Falls, 
ID (United States). 29 Jun 1995. 71p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95016345. Source: OSTI; NTIS; INIS; GPO Dep. 
Purposes of this document are: to provide an overview of the 
service and potable water system presently in service at the Han- 
ford Site’s 100 K Area; to provide future system forecasts based 
on anticipated DOE activities and programs; to delineate perfor- 
mance, design, and operations criteria; and to describe planned 
improvements. The objective of the small water system manage- 
ment program is to assure the water system is properly and 
reliably managed and operated, and continues to exist as a func- 
tional and viable entity in accordance with WAC 246-290-410. 


26907 (WHC-SD-WM-DRR-049) Flexible receiver adapter 
formal design review. Krieg, S.A. Westinghouse Hanford Co.., 
Richland, WA (United States). 13 Jun 1995. 316p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95015788. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This memo summarizes the results of the Formal (90%) Design 
Review process and meetings held to evaluate the design of the 
Flexible Receiver Adapters, support platforms, and associated 
equipment. The equipment is part of the Flexible Receiver System 
used to remove, transport, and store long length contaminated 
equipment and components from both the double and single-shell 
underground storage tanks at the 200 area tank farms. 


26908 (WSRC-MS-94-0642) The inspection of a radiologl- 
cally contaminated pipeline using a teleoperated pipe crawler. 
Fogle, R.F.; Kuelske, K.; Kellner, R.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1995]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE95014734. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In the 1950s, the Savannah River Site built an open, unlined 
retention basin to temporarily store potentially radionuclide contam- 
inated cooling water from a chemical separations process and 
storm water drainage from a nearby waste management facility 
that stored large quantities of nuclear fission byproducts in carbon 
steel tanks. The retention basin was retired from service in 1972 
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when a new, lined basin was completed. In 1978, the old retention 
basin was excavated, backfilled with uncontaminated dirt, and cov- 
ered with grass. At the same time, much of the underground 
process pipeline leading to the basin was abandoned. Since the 
closure of the retention basin, new environmental regulations re- 
quire that the basin undergo further assessment to determine 
whether additional remediation is required. A visual and radiologi- 
cal inspection of the pipeline was necessary to aid in the 
remediation decision making process for the retention basin sys- 
tem. A teleoperated pipe crawler inspection system was developed 
to survey the abandoned sections of underground pipelines leading 
to the retired retention basin. This paper will describe the back- 
ground to this project, the scope of the investigation, the 
equipment requirements, and the results of the pipeline inspection. 
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Refer also to citation(s) 25074, 25224, 25226, 25908, 25921, 
26104, 26280, 26282, 26290, 26404, 26450, 26586, 26587, 26588, 
26589, 26590, 26591, 26799, 26800, 26801, 26843, 26985, 27268, 
27269, 27545, 27809, 27810, 27811, 27812 


26909 (ADEME-90-04-0042g) Radiators emission in contin- 
uous rating. Baries, P. Agence de l'Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 49p. (In French). 
Order Number DE95796813. Source: OSTI; NTIS (US Sales Only). 

This document is a compilation of 2 reports which study the con- 
vective emission of different radiators such as simple radiators, 
radiators with lamellae panel, with double or triple panels. The cal- 
culation methodology and the results are presented. The first report 
deals in particular with the characterization of the convective power 
and studies the influence of law emission and cold walls on radia- 
tor heating. (TEC). 35 figs., 4 tabs., 21 refs. 


26910 (ADEME-90-04-0043d) Thermal modelling. Simula- 
tion: ALMETH. Dubois, A.M.; Laret, L. Agence de |’Environnement 
et de la Maitrise de l’Energie, 75 - Paris (France). 1991. 95p. (In 
French). Order Number DE95796818. Source: OSTI; NTIS (US 
Sales Only). 

The objective of the present research aims at specifying the next 
generation of thermal modelling and simulation environments. This 
implies on the one hand fundamental approaches including ad- 
vanced techniques in modelling and on another hand the 
methodology application for the thermal analysis in the building 
field, using advanced software tools. The present study started 
from fundamental concepts, that have been analysed in depth, and 
then focused on the implementation. This process provides an inte- 
grative potential to the thermal modelling, allowing soon, if the 
effort can be continued, combined approaches which are essential 
in decision assistance. (TEC). 39 figs., 17 refs. 


26911 (ADEME-—91-04-0026a) Exchange coefficient (air 
side) in the continuous fin batteries with one raw of tubes. 
Marchal, D. Agence de |’Environnement et de la Maitrise de 
Energie, 75 - Paris (France). 1991. 16p. (In French). Order Num- 
ber DE95796828. Source: OSTI; NTIS (US Sales Only). 

To simulate fined tube batteries, it is either possible to determine 
experimental laws and then to interpolate or to use general laws, 
which is much more simple. The latter are usually not accurate 
enough; that is why the first method is often used. This study deals 
with the thermal exchange on the fined surface area of the ex- 
changers with continuous fin tubular beams. This part is more 
precisely about the transfers on the smooth fins for batteries with 
one raw of tubes. (TEC). 2 tabs., 7 figs., 3 refs. 


26912 (ADEME-91-04-0026b) improvement of the global 
working model of a boiler. Marchal, D.; Radjanedrane, M. 
Agence de |'Environnement et de la Maitrise de l'Energie, 75 - 
Paris (France). 1991. 20p. (in French). Order Number 
DE95796829. Source: OSTI; NTIS (US Sales Only). 

It is not always possible to suppose that all heat transfers in a 
boiler are equivalent to a convection transfer. Depending on the 
type of boiler used, the hypothesis are more or less likely to be 
confirmed as the radiation exchange can be quite important. The 
purpose of this study is to improve the model so that it may take 
into account these radiation exchanges. (TEC). 1 tab., 6 figs. 
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26913 (ADEME-91-04-0027a) Multi zonal coupling. Internal 
heat transfers in building. Pelletret, R.; Soubra, S.; Melouk, A.; 
Keilholz, W. Agence de I’Environnement et de la Maitrise de 
l'Energie, 75 - Paris (France). 1992. 96p. (In French). Order Num- 
ber DE95796830. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to develop new algorithms to accu- 
rately assess air flow patterns and heat transfer due to air flow 
patterns in multi zonal buildings. This will make it possible to de- 
velop a prototype of Intelligent Simulation Environment for the 
modelling of air flows and pollutant transport in these buildings. This 
simulation will be developed based on the COMIS software, a first 
version of which is analyzed in this article. (TEC). 22 figs., 34 refs. 


26914 (ADEME-91-04-0046) Measurement of hydronic 
components heat losses. Feldman, C.; Batard, F.; Bourgin, R. 
Agence de I’Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France). 1992. 94p. (In French). Order Number 
DE95796852. Source: OSTI; NTIS (US Sales Only). 

This report presents an experimental study of main hydronic 
components heat losses for heating and domestic hot water sys- 
tems. Experimental device, data gathering and measures treatment 
methods are described. The results, submitted in the form of dia- 
grams, well define the actual values available in technical literature 
and add new data for some categories of valves. Results are espe- 
cially given for threaded connection valves which are the most 
widely used in small and medium power heating systems. (Author). 
41 figs., 40 tabs., 12 refs 


26915 (ANL-95/9) Boiling heat transfer with three fluids in 
small circular and rectangular channels. Tran, T.N. (Argonne 
National Lab., IL (United States)); Wambsganss, M.W.; France, 
D.M. Argonne National Lab., IL (United States). Jan 1995. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE95012552. Source: 
OSTI; NTIS; GPO Dep. 

Small circular and noncircular channels are representative of 
flow passages act evaporators and condensers. This report de- 
scribes results of an ental study on heat transfer to the flow boiling 
of refrigerants (R-12) and refrigerant-134a (R-134a) in a small hori- 
zontal circular-cross-section tube. The tube diameter of 2.46 mm 
was chosen to approximate the hydraulic diameter of a 4.06 x 
1.70 mm rectangular channel previously studied with R-12, and a 
2.92-mm-diameter circular tube previously studied with R-113. The 
objective of this study was to assess the effects of channel geome- 
try and fluid properties on the heat transfer coefficient and to 
obtain additional insights relative to the heat transfer mecha- 
nism(s). The current circular flow channel for the R-12 and R-134a 
tests was made of brass and had an overall length of 0.9 in. The 
channel wall was electrically heated, and thermocouples were in- 
stalled on the channel wall and in the bulk fluid stream. Voltage 
taps were located at the same axial locations as the stream ther- 
mocouples to allow testing over an exit quality range to 0.94 and a 
large range of mass flux (58 to 832 kg/m?s) and heat flux (3.6 to 
59 kW/m‘). Saturation pressure was nearly constant, averaging 
0.82 MPa for most of the testing, with some tests performed at a 
lower pressure of 0.4-0.5 MPa. Local heat transfer coefficients 
were determined experimentally as a function of quality along the 
length of the test section. Analysis of all data for three tubes and 
three fluids supported the conclusion that a nucleation mechanism 
dominates for flow boiling in small channels. Nevertheless, a 
convection-dominant region was obtained experimentally in this 
study at very low values of wall superheat (< ~ 2.75°C). The cir- 
cular and rectangular tube data for three fluids were successfully 
correlated in the nucleation-dominant region. 


26916 (ANL/ES/CP-86171) The effect of the exit condition 
on the performance of intube condensers. Rabas, T.J.; Arman, 
B. Argonne National Lab., IL (United States). [1995]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950828-14: National heat transfer con- 
ference, Portland, OR (United States), 5-9 Aug 1995). Order 
Number DE95014154. Source: OSTI; NTIS; GPO Dep. 

Data collected from the open literature plus some new, unpub- 
lished data will be used to show that the exit condition can change 
the flow regimes, introduce certain types of instabilities, and alter 
flooding velocities with intube condensation. The major orientations 
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will be considered: horizontal, vertical with vapor downflow, and 
vertical with vapor upflow (refluxing). 


26917 (ANL/ES/CP-86172) Condensation analysis for 
plate-frame heat exchangers. Arman, B.; Rabas, T.J. Argonne 
National Lab., IL (United States). [1995]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950828-15: National heat transfer conference, 
Portland, OR (United States), 5-9 Aug 1995). Order Number 
DE95014097. Source: OSTI; NTIS; GPO Dep. 

A theoretical analysis is presented to predict single component 
and binary-mixture condensation in plate-frame heat exchangers. A 
thermodynamic property model based on the Peng-Robinson equa- 
tion of state was developed for the binary-mixture equilibrium and 
formulated into a performance prediction program. A set of equa- 
tions was formulated and a calculation algorithm was developed to 
predict the local rate of heat and mass transfer for binary mixtures. 
Friction-factor and  heat-transfer-coefficient correlations were 
developed using experimental data obtained with ammonia con- 
densation. The role of the mass-transfer resistance associated with 
the condensation process were analyzed for a propane/butane mix- 
ture using two limiting cases: (1) no liquid-phase mass-transfer 
resistance, and (2) infinite liquid-phase mass-transfer resistance. 
The results show that the vapor-phase mass-transfer resistance is 
the controlling mechanism for binary-mixture condensation. 


26918 (ANL/RA/CP-84600) Parallel spatial direct numerical 
simulation of boundary-layer flow transition on IBM SP1. 
Hanebutte, U.R. (Argonne National Lab., IL (United States)); Joslin, 
R.D.; Zubair, M. Argonne National Lab., IL (United States). [1995]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950431—4: High performance 
computing '95, Tucson, AZ (United States), 9-13 Apr 1995). Order 
Number DE95013675. Source: OSTI; NTIS; GPO Dep. 

The spatially evolving disturbances that are associated with 
laminar-to-turbulent transition in three-dimensional boundary-layer 
flows are computed with the PSDNS code on an IBM SP1 parallel 
supercomputer. By remapping the distributed data structure during 
the course of the calculation, optimized serial library routines can 
be utilized that substantially increase the computational perfor- 
mance. Although the remapping incurs a high communication 
penalty, the parallel efficiency of the code remains above 40 per- 
cent for all performed calculations. By using appropriate compile 
options and optimized library routines, the serial code achieves 52- 
56 Mflops on a single node of the SP1 (45 percent of theoretical 
peak performance). The actual performance of the PSDNS code 
on the SP1 is evaluated with a “real world” simulation that consists 
of 1.7 million grid points. Comparisons to the Cray Y/MP and Cray 
C-90 are made for this large scale simulation. 


26919 (CONF-8607383—1) Binary condensation in a super- 
sonic nozzle. Wyslouzil, B.E.; Beals, M.G.; Wilemski, G. Physical 
Sciences, Inc., Andover, MA (United States). [1986]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-92ER14257 ; ACO2-84ER13154. From Seminar on the ther- 
modynamics of binary droplets; No City Given (Germany); 3 Jul 
1986. Order Number DE95014348. Source: OSTI; NTIS; GPO Dep. 

Experiments in nozzles are extremely important because they 
provide higher rates of cooling, higher supersaturations and higher 
nucleation rates than any of the other techniques. Their operating 
conditions are more typical of the important industrial conditions 
such as aerodynamic and turbomechanical flows where homoge- 
neous nucleation can have serious consequences. Because the 
fluid mechanics of nozzles are well defined and understood, nucle- 
ation experiments in the nozzle are amenable to sophisticated 
modeling efforts and much useful insight can be gained regarding 
the nucleation and droplet growth processes under these severe 
cooling conditions. This paper summarizes recent experimental 
work using a gently diverging supersonic Laval nozzle to investi- 
gate all three binary pairs in the water-propanol-ethanol ternary 
system. Of these three binary systems, ethanol-water and 
propanol-water are both non-ideal and strongly influenced by sur- 
face enrichment, while ethanol-propanol should be almost ideal. 
The authors briefly describe the experimental apparatus and their 
method for preparing the binary gas mixtures. They present their 





experimental results and compare them to relevant experimental 
data and nucleation rate calculations available in the literature. 


26920 (CONF-9404137—, pp. 1-7) Is the transition to sono- 
luminescence a mass flow bifurcation. Loefstedt, R. (Univ. of 
California, Los Angeles, CA (United States)); Putterman, S. 
Argonne National Lab., IL (United States). [1994]. From 12. sympo- 
sium on energy engineering sciences; Argonne, IL (United States); 
27-29 Apr 1994. In Proceedings of the Twelfth Symposium on En- 
ergy Engineering Sciences: Fluid/thermal systems and dynamics. 
298p. Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

As the amplitude of sound that is driving pulsations in a trapped 
bubble of air in water is increased, the motion becomes so nonlin- 
ear that flashes of light are emitted. The dynamics of the bubble 
changes abruptly at this transition, and its ambient radius Ro 
shrinks while Rp/Ro increases by about a factor of 3, where Rp is 
the maximum radius. Mass diffusion cannot account for the steady 
state sonoluminescing bubble. Some new non-diffusive mass trans- 
port mechanism characterizes the bubbles and its elucidation is a 
key to understanding sonoluminescence. 


26921 (CONF-9404137-—, pp. 25-30) Deterministic chaos vs 
stochastic noise in extended dynamical systems. Jayaprakash, 
C. (Ohio State Univ., Columbus, OH (United States)); Hayot, F. Ar- 
gonne National Lab., IL (United States). [1994]. DOE Contract 
FG02-88ER13916. From 12. symposium on energy engineering 
sciences; Argonne, IL (United States); 27-29 Apr 1994. In Proceea- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

We have studied the extent to which deterministic chaotic fluctu- 
ations in extended dynamical systems are equivalent at long 
wave-lengths to those produced by external (stochastic) noise. (i) 
We have shown that in noiseless conserving chaotic systems the 
chaotic fluctuations simulate the effect of external noise and so 
produce algebraic correlations. (ii) We have shown by an explicit, 


numerical, coarse-graining procedure that the long-wavelength 
properties of the (deterministic) Kuramoto-Sivashinsky equation in 
d = 1 and d = 2 spatial dimensions are described by an effective 
stochastic, partial differential equation of the Kardar-Parisi-Zhang 
type. 


26922 (CONF-9404137-, pp. 40-47) Particle pressures in 
fluidized beds. Campbell, C.S. (Univ. of Southern California, Los 
Angeles, CA (United States)); Rahman, K.; Hu, X.; Jin, C. Argonne 
National Lab., IL (United States). [1994]. DOE Contract FG03- 
91ER14223. From 12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

This project studies the “particle pressure,” which may be 
thought of as the force exerted by the particulate phase of a multi- 
phase mixture, independently of those exerted by other phases. 
The project is divided into three parts. Two of these are experimen- 
tal studies to measure the particle pressures generated in gas and 
liquid fluidized beds, using special probes developed especially for 
this purpose. The last part involves measuring the growth and 
propagation of instabilities, and using a generic stability model, 
back out the values of all the normally modeled terms (revealing in- 
formation about both particle forces and particle fluid interactions). 


26923 (CONF-9404137-, pp. 48-55) A morphological 
approach for two-phase porous medium-transport and 
optimum design applications in energy engineering. Travkin, 
V.S. (Univ. of California, Los Angeles, CA (United States)); Grat- 
ton, L.; Catton, |. Argonne National Lab., IL (United States). [1994]. 
DOE Contract FG03-89ER14033. From 12. symposium on energy 
engineering sciences; Argonne, IL (United States); 27-29 Apr 1994. 
In Proceedings of the Twelfth Symposium on Energy Engineering 
Sciences: Fluid/thermal systems and dynamics. 298p. Order Num- 
ber DE94017694. Source: OSTI; NTIS; GPO Dep. 

Design optimization procedures for transport in porous structures 
that can be used in different engineering fields are developed for 
applications ranging from heat and mass exchangers and reactors 
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in mechanical engineering design to environmental engineering us- 
age. Using second order turbulent models, equation sets are 
obtained for turbulent filtration and two-temperature or 
two-concentration diffusion in non-isotropic porous media and inter- 
phase exchange and micro-roughness. The basis for transforming 
the integral-differential transport equations into differential equa- 
tions with probability density functions governing their coefficients 
and source terms is accomplished by prescribing the statistical 
Structure of the capillary or globular porous medium morphology. 
Though several different closure models for the source terms for 
uniform, non-uniform, non-isotropic and specifically random non- 
isotropic highly porous layers have been successfully developed, 
quite different situations arise when attempting to describe pro- 
cesses occurring in irregular or random morphologies. Results, 
obtained with the help of exact closure modeling for canonical mor- 
phologies, open a new field of possibilities for searching for optimal 
designs of spatial heterogeneous transport structures. A way to 
find and govern momentum transport through a capillary noninter- 
secting medium by altering its morphometric characteristics is 
given as validation of the process. 


26924 (CONF-9404137-, pp. 56-63) A four fluid model for 
two-phase flow. Drew, D.A. (Rensselaer Polytechnic Institute, 
Troy, NY (United States)); Lahey, R.T. Jr. Argonne National Lab.., 
IL (United States). [1994]. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. In 
Proceedings of the Twelfth Symposium on Energy Engineering Sci- 
ences: Fluid’thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

A 3D four field model is presented for gas/liquid two-phase flow. 
Balance laws for the mass and momentum of the dispersed vapor, 
continuous vapor, dispersed liquid and continuous liquid fields are 
presented. Closure models for the adiabatic interactions of the con- 
tinuous vapor and continuous liquid fields are derived by applying 
an appropriate ensemble average to a wavy interface. Models for 
coalescence and breakup are presented and applied to obtain a 
simple model for the generation of the continuous gas field. Finally, 
an analysis of droplet deposition is performed implying a model for 
the source of continuous liquid due to deposition. 


26925 (CONF-9404137-—, pp. 64-74) Magnetic resonance 
imaging of convection in porous media. Shattuck, M. (Duke 
Univ., Durham, NC (United States)); Behringer, R.P.; Johnson, 
G.A.; Georgiadis, J. Argonne National Lab., IL (United States). 
[1994]. DOE Contract FG05-90ER14141. Grant PHI RR05959; 
Grant CDR-8622201. From 12. symposium on energy engineering 
sciences; Argonne, IL (United States); 27-29 Apr 1994. In Proceed- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

We describe convection patterns formed in porous media fully 
saturated with water. The flows are noninvasively visualized by 
Magnetic Resonance Imaging (MRI). Ordered and disordered pack- 
ings of acrylic spheres of diameter d = 3.2 mm, form the porous 
media studied here. The horizontal cross sections of the convection 
layers are circular, rectangular and hexagonal. If there are inhomo- 
geneities in the packing, convection begins first in the resulting 
regions of high permeability. These regions occur throughout the 
randomly-packed medium at defects, as well as at the edges. Even 
well above onset, packing defects remain as pinning sites for the 
pattern. Grain boundaries occur at the walls for all sphere pack- 
ings, and lead to two convective onsets. Convection occurs first for 
the narrow higher permeability wall region, and is characterized by 
larger wave-number rolls. Convection occurs at higher Rayleigh 
numbers, Ra, for the lower permeability interior region and is char- 
acterized by smaller wave number rolls. The sidewalls appear to 
play a weak role in the interior pattern selection. In the ordered 
media, we see steady-state rolls up to 5Ra, where Ra; is the criti- 
cal Rayleigh number. Above 5Rac, time dependent behavior 
begins. As Ra increases above Rac, there is an increasing asym- 
metry between the area of the up flows and of the down flows. By 
Ra = 8Rac, the up flows consist of smaller mobile islands in a sea 
of down flows. The equations which describe PMC predict a rapid 
decay of vertical vorticity. In Rayleigh-Benard convection (RBC) 
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vertical vorticity is responsible for mean flows which lead to com- 
plex time dependent flows such as spiral chaos, even relatively 
near Ra,. We find rapid relaxation to steady states (stable over at 
least 100 vertical diffusion times) within the stability region, which 
is in agreement with the expectation of no vertical vorticity. 


26926 (CONF-9404137-, pp. 75-81) The effect of mean-flow 
three dimensionality on turbulent boundary layer structure 
and heat transfer. Eaton, J.K. (Stanford Univ., CA (United 
States)). Argonne National Lab., IL (United States). [1994]. DOE 
Contract FG03-93ER14317. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. In 
Proceedings of the Twelfth Symposium on Energy Engineering Sci- 
ences: Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

Mean flow three dimensionality is known to suppress the 
Reynolds shear stress in turbulent boundary layers. The objective 
of this research is to understand the underlying structural causes 
of the suppression and to explore the implications for heat transfer. 
Multipoint measurements in the boundary layer on a rotating disk 
have shown that quasi-streamwise vortices in the boundary layer 
are distorted by the crossflow reducing their effectiveness of pro- 
ducing shear stress. Flow visualization in a water-flow apparatus 
corroborated this conclusion. Local heat transfer measurements 
have been obtained using a constant-heat-flux test disk. Current 
efforts are directed at measuring the turbulent heat flux and the 
flow very near the wall. 


26927 (CONF-9404137—, pp. 90-97) Measurement of the 
thermal properties of electrically conducting fluids using 
coated transient hot wires. Perkins, R.A. (National Institute of 
Standards and Technology, Boulder, CO (United States)). Argonne 
National Lab., IL (United States). [1994]. From 12. symposium on 
energy engineering sciences; Argonne, IL (United States); 27-29 
Apr 1994. In Proceedings of the Twelfth Symposium on Energy En- 
gineering Sciences: Fluid/thermal systems and dynamics. 298p. 
Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

Measurements of fluid thermal properties using the transient hot- 
wire technique are described. When bare hot wires are used in 
electrically conducting fluids there are additional measurement un- 
certainties due to the formation of electric double layers on the 
surfaces of the wires and the cell wall. If the electrical conductivity 
of the fluid is large enough there is also significant power genera- 
tion in the fluid. These measurement uncertainties can be 
eliminated by electrically insulating the hot wires with a thin film. 
The use of tantalum hot wires with an anodized layer of tantalum 
pentoxide is demonstrated with measurements on nonpolar argon 
and polar 1,1,1,2 tetrafluoroethane (R134a). Although coated tanta- 
lum hot wires have been used previously in a transient mode to 
measure the thermal conductivity of liquids, this work is the first 
demonstration of the use of coated wires to measure thermal con- 
ductivity in the liquid, vapor, and supercritical gas phases. 


26928 (CONF-9404137—, pp. 98-105) Ebulliometers for mee- 
suring the thermodynamic properties of fluids and fluid 
mixtures. Weber, L.A. (National Institute of Standards and Tech- 
nology, Gaithersburg, MD (United States)); Silva, A.M. Argonne 
National Lab., IL (United States). [1994]. DOE Contract Al05- 
88ER13823. From 12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

The design and operation of two ebulliometers is described. One 
is constructed of glass and is used for measuring vapor pressures 
of fluids at low reduced temperatures and pressures. The other is 
constructed of metal. It can be used for vapor pressure measure- 
ments, and also for the study of fluid mixture thermodynamics 
through the determination of the activity coefficients at infinite dilu- 
tion. The advantages and potential problems associated with 
ebulliometers are described, and typical results are given for the 
properties of alternative refrigerants. 


26929 


(CONF-9404137-, pp. 106-113) Interacting fronts in a 
model for binary-mixture convection. Riecke, H. (Northwestern 
Univ., Evanston, IL (United States)); Herrero, H. Argonne National 
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Lab., IL (United States). [1994]. From 12. symposium on energy 
engineering sciences; Argonne, IL (United States); 27-29 Apr 1994. 
In Proceedings of the Twelfth Symposium on Energy Engineering 
Sciences: Fluid/thermal systems and dynamics. 298p. Order Num- 
ber DE94017694. Source: OSTI; NTIS; GPO Dep. 

Motivated by the observation of localized traveling-wave states 
(“pulses”) in convection in binary liquid mixtures, the interaction of 
fronts is investigated in a real Ginzburg-Landau equation which is 
coupled to a large-scale field. In that system the Ginzburg-Landau 
equation describes the traveling-wave amplitude and the large- 
scale field corresponds to a concentration mode which arises due 
to the slowness of mass diffusion. For single fronts the large-scale 
field can lead to a hysteretic transition between slow and fast 
fronts. Its contribution to the interaction between fronts can be at- 
tractive as well as repulsive and depends strongly on their direction 
of propagation. Based on this mechanism alone, pairs of fronts in 
binary-mixture convection are expected to form stable pulses if 
they travel backward, i.e. opposite to the linear group velocity. For 
positive velocities the interaction becomes attractive and destabi- 
lizes the pulses. This is in qualitative agreement with recent 
experimental results. This new localization mechanism does not re- 
quire any dispersion in contrast to that operating in the complex 
Ginzburg-Landau equation. 


26930 (CONF-9404137-, pp. 114-121) Stability of thin liquid 
films. Bankoff, S.G. (Northwestern Univ., Evanston, IL (United 
States)); Davis, S.H. Argonne National Lab., IL (United States). 
[1994]. From 12. symposium on energy engineering sciences; Ar- 
gonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

Two topics are discussed in the present progress report. The 
first is a study of the stability of the interface between two thin im- 
miscible fluid layers in a two-dimensional channel. The flowrates 
may be specified, or alternatively the total pressure drop and the 
flowrate of one fluid. The channel may be horizontal or inclined. A 
long-wave 3D nonlinear evolution equation is derived for the local 
layer thickness, whose coefficients are high-order polynomials of 
the viscosity ratio and the initial volume fraction. With a further re- 
striction to small wave amplitude, as well as many slopes, a 
Kuramoto-Sivashinsky-type (KS) is derived. In countercurrent flow 
the “group velocity” of the interface can become very small, possi- 
bly signaling the onset of flooding. In this case a cubic nonlinearity 
becomes significant. The properties of this modified KS equation 
are explored in considerable detail. The classical Yih-Benjamin lin- 
ear stability theory for long waves on an unforced thin liquid film 
down a vertical wall has never been experimentally verified, owing 
to the sensitivity to small random disturbances. However, by care- 
ful balancing and by operating under very quiet conditions, the 
theoretical predictions were verified for the first time. For pointwise 
measurements, 25-ym resistivity probes were employed, and for 
global measurements fluorescent imaging. 


26931 (CONF-9404137-, pp. 122-129) Wave dynamics on a 
falling film. Chang, H.C. (Univ. of Notre Dame, IN (United States)). 
Argonne National Lab., IL (United States). [1994]. From 12. sympo- 
sium on energy engineering sciences; Argonne, IL (United States); 
27-29 Apr 1994. In Proceedings of the Twelfth Symposium on En- 
ergy Engineering Sciences: Fluid/thermal systems and dynamics. 
298p. Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

Wave evolution on a falling film is a convective instability which 
selects a specific frequency at inception near the inlet, saturates to 
form a two-dimensional small-amplitude wave train which, in turn, 
destabilizes by a secondary instability to form three-dimensional 
scallop waves also develop far downstream. We have been able to 
classify and quantify all these wave patterns through a combination 
of numerical analysis, theory and experimentation. Some of our re- 
sults are sketched. 


26932 (CONF-9404137-, pp. 130-139) Bimodal model of 
concentrated suspension viscosity for distributed particle 
sizes. Probstein, R.F. (Massachusetts Institute of Technology, 
Cambridge, MA (United States)); Sengun, M.Z.; Tseng, T.C. Ar- 
gonne National Lab., IL (United States). [1994]. DOE Contract 
FG02-89ER14085. From 12. symposium on energy engineering 





sciences; Argonne, IL (United States); 27-29 Apr 1994. In Proceed- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

A polydisperse suspension with a particle size distribution from 
submicron to hundreds of microns is treated as bimodal, wherein it 
is made up of a colloidal fine fraction and a noncolloidal coarse 
fraction. The fine fraction imparts to the suspension its non- 
Newtonian characteristics independently of the coarse fraction, 
whereas the coarse particles raise the apparent viscosity through 
hydrodynamic interactions. It is shown that when the particle 
microstructure is random the contribution to the viscosity of a poly- 
modal coarse fraction is characterized by lubrication concepts with 
the maximum packing fraction as the scaling parameter. This maxi- 
mum packing fraction is found equal to the dry random packing 
fraction divided by a filler dilatancy factor of 1.19. The bimodal 
model has been successfully applied to bidisperse suspensions 
with a very large particle size ratio. An inverse procedure is 
described that makes use of the results from viscosity and dry ran- 
dom packing measurements to divide a continuous size distribution 
into a colloidal and a noncolloidal fraction. 


26933 (CONF-9404137-, pp. 140-142) Measuring general 
ized radiance and instrument functions. Littlejohn, R.G. (Univ. of 
California, Berkeley, CA (United States)); Winston, R. Argonne 
National Lab., IL (United States). [1994]. DOE Contract AC03- 
76SF00098 ; FG02-87ER13726. From 12. symposium on energy 
engineering sciences; Argonne, IL (United States); 27-29 Apr 1994. 
In Proceedings of the Twelfth Symposium on Energy Engineering 
Sciences: Fluid/thermal systems and dynamics. 298p. Order Num- 
ber DE94017694. Source: OSTI; NTIS; GPO Dep. 

Due to finite resolution (the uncertainty principle), no optical in- 
strument is capable of measuring the generalized radiance (phase 
space density of light rays) at a single point of phase space; in- 
stead, an averaged value is obtained. This raises the question of 
whether the generalized radiance can be determined at all by ex- 
periment, and if so, how. It turns out that it can be so determined, 
by means of a kind of phase space tomography. 


26934 (CONF-9404137—, pp. 233-240) Nonlinear dynamics 
of tube arrays in cross flow. Chen, S.S. (Argonne National Lab., 
IL (United States)); Cai, Y.; Zhu, S. Argonne National Lab., IL 
(United States). [1994]. DOE Contract W-31109-ENG-38. From 12. 
symposium on energy engineering sciences; Argonne, IL (United 
States); 27-29 Apr 1994. In Proceedings of the Twelfth Symposium 
on Energy Engineering Sciences: Fluid/thermal systems and dy- 
namics. 298p. Order Number DE94017694. Source: OSTI; NTIS; 
GPO Dep. 

Fluidelastic instability of loosely supported tube arrays was stud- 
ied analytically and experimentally. This is an important practical 
problem of autonomous fluid/structure systems with many interest- 
ing motions. Both fluid-damping- and _ fluid-stiffness-controlied 
instabilities were investigated. Depending on system parameters, 
the dynamic response of the tubes includes periodic, quasiperiodic, 
and chaotic motions. The analytical mode! is based on the 
unsteady-flow theory, which can predict the nonlinear dynamics of 
tube arrays in cross flow. For fluid-damping-controlled instability, 
the analytical results and experimental data agree reasonably well. 


26935 (CONF-9404137—, pp. 249-255) Generalized spectral 
representations of chaotic maps displaying intermittency and 
anomalous diffusion. Hasegawa, H.H. (Univ. of Texas, Austin, TX 
(United States)); Luschei, E.; Prigogine, |. Argonne National Lab.., 
IL (United States). [1994]. DOE Contract FG05-88ER13897. Grant 
F-0365; Contract PSS*0661. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. In 
Proceedings of the Twelfth Symposium on Energy Engineering Sci- 
ences: Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

Transport processes can be understood in terms of the spectral 
properties of the Frobenius-Perron operator. For the multi-Bernoulli 
map we have obtained generalized spectral representations de- 
scribing diffusion processes. In this paper we consider a chaotic 
map which leads to intermittency and anomalous diffusion. We cal- 
culate the spatio-temporal power spectrum and compare it to 
numerical simulation. 
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26936 (CONF-9404137-, pp. 256-265) Interfacial area mod- 
eling and measurement. Ishii, M. (Purdue Univ., West Lafayette, 
IN (United States)); Leung, W.L.; Kashyap, A.; Ueno, T. Argonne 
National Lab., IL (United States). [1994]. From 12. symposium on 
energy engineering sciences; Argonne, IL (United States); 27-29 
Apr 1994. In Proceedings of the Twelfth Symposium on Energy En- 
gineering Sciences: Fluid/thermal systems and dynamics. 298p. 
Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

The interfacial transfer terms in a two-fluid model for two-phase 
flow characterize the mass, momentum and energy exchanges at 
the interface. They depend on the interfacial area concentration 
and on the driving forces such as the velocity and temperature dif- 
ferences between phases. The interfacial area concentration is the 
first order geometrical effect on these transfers. They essentially 
determine the degree of coupling between phases, thus it is one of 
the most important parameters in two-phase flow formulation. In 
view of the above, the concept of the interfacial area modeling in 
terms of the transport equation is presented. This transport equa- 
tion has source and sink terms representing particle disintegration 
and coalescence. The modeling of these source terms require a 
detailed local measurement of the interfacial area concentration, 
void fraction, interfacial velocity and turbulence. A new instrumen- 
tation technique based on the multi-sensor probe method and 
experimental data are presented. These data can be a base to de- 
velop the constitutive relations for the source and sink terms in the 
transport equation. 


26937 (CONF-9404137-—, pp. 266-273) Local measurement 
of interfacial parameters and velocity in developing bubbly 
two-phase flow in horizontal channels. Kocamustafaogullari, G. 
(Univ. of Wisconsin, Milwaukee, WI (United States)); Huang, W.D. 
Argonne National Lab., IL (United States). [1994]. DOE Contract 
FG02-87ER13764. From 12. symposium on energy engineering 
sciences; Argonne, IL (United States); 27-29 Apr 1994. in Proceed- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

This paper describes an experimental study of the internal struc- 
ture of air-water flowing horizontally. The double-sensor resistivity 
probe technique was applied for measurements of local interfacial 
parameters, including void fraction, interfacial area concentration, 
bubble size distributions, bubble passing frequency and bubble in- 
terface velocity. Bubbly flow patterns at several flow conditions 
were examined at three axial locations, L/D = 25, 148 and 253, in 
which the first measurement represents the entrance region where 
the flow develops, and the second and third may represent near 
fully-developed bubbly flow patterns. The experimental results are 
presented in three-dimensional perspective plots of the interfacial 
parameters over the cross section. These multi-dimensional pre- 
sentations showed that the local values of the void-fraction and 
interfacial area concentration were nearly constant over the cross 
section at L/D = 25 with slight local peaking close to the channel 
wall. Although similar local peakings were observed at the second 
and third locations, the internal flow-structure segregation due to 
buoyancy appeared to be very strong in the axial direction. A sim- 
ple comparison of profiles of the interfacial parameters at the three 
locations indicated that the flow-pattern development was a contin- 
uous process and that the so-called “fully developed” bubbly 
two-phase flow pattern cannot be established in a horizontal pipe. 
Finally, it was shown that there was no strong correspondence be- 
tween void fraction and interface velocity profiles. 


26938 (CONF-9404137—, pp. 274-281) Integral boundary 
layer theory for flow around axisymmetric fluid bodies. Wong, 
S.L. (Idaho National Engineering Lab., Idaho Falls, ID (United 
States)); Andrews, G.F. Argonne National Lab., IL (United States). 
[1994]. DOE Contract AC07-761D01570. From 12. symposium on 
energy engineering sciences; Argonne, IL (United States); 27-29 
Apr 1994. In Proceedings of the Twelfth Symposium on Energy En- 
gineering Sciences: Fiuid/thermal systems and dynamics. 298p. 
Order Number DE94017694. Source: OSTI; NTIS; GPO Dep. 

A new variant of integral boundary layer theory is applied to the 
flow around axi-symmetric fluid bodies (bubbles and drops) at 
Reynolds numbers of order 100. A fourth order polynomial velocity 
profile is matched to the inviscid flow solution at some distance 
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from the surface, creating the inflection point and maximum which 
characterize the actual velocity profile. The boundary layer is 
defined as the region below the point of maximum velocity. Predic- 
tions of velocity profile shape, pressure variation, boundary layer 
thickness and flow separation point agree well with known results 
for flow around solid and fluid spheres. Solid-sphere results for Re 
> 50 have an instability just ahead of the flow separation point, 
that corresponds to the observed onset of oscillations in the wake 
at this Re. 


26939 (CONF-9406347-1) The influence of nucleation and 
droplet growth on the onset of condensation in supersonic 
nozzle expansions. Wilemski, G.; Wyslouzil, B.E.; Beals, M.; Fr- 
ish, M.B. Physical Sciences, Inc., Andover, MA (United States). 
[1994]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER14257 ; AC02-84ER13154. 
From 68. colloid and surface science symposium; Stanford, CA 
(United States); 22 Jun 1994. Order Number DE95014920. Source: 
OSTI; NTIS; GPO Dep. 

Unlike most other techniques used to study nucleation, super- 
sonic nozzles do not yield nucleation rates directly because the 
length of time over which nucleation contributes significantly to par- 
ticle formation is not easy to determine or control. Nevertheless, 
experiments in nozzles are extremely important because they pro- 
vide higher rates of cooling, higher supersaturations and higher 
nucleation rates than any of the other techniques. Their operating 
conditions are more typical of important industrial conditions found 
in aerodynamic and turbomechanical flows where homogeneous 
condensation can have serious consequences for the gas flow be- 
havior. Because the fluid mechanics of nozzles is well-understand, 
condensation experiments in the nozzle are amenable to sophisti- 
cated modeling efforts, and much useful insight can be gained 
regarding the nucleation and droplet growth processes under these 
severe cooling conditions. This paper summarizes our recent ex- 
perimental work using a gently diverging supersonic Laval nozzle 
to investigate the variation of onset temperature and pressure for 
varying amounts of condensible vapor in an excess of carrier gas. 
Many similar studies have been carried out previously, but the re- 
sults of these studies are usually not sufficiently well documented 
to enable us to do modeling studies that permit assessment of the 
condensate characteristics at onset. By carrying out modeling of 
the particle size distributions for our own experiments, we can 
avoid this difficulty. In modeling our experimental results, we have 
found that the mechanism for producing observable condensate 
varies considerably with conditions. Nucleation of small droplets 
can dominate at one extreme, but droplet growth can also be 
found to play a dominant role at other conditions. 


26940 (CONF-950336-29) Condensation of refrigerants 
flowing inside smooth and corrugated tubes. Hinton, D.L. (Ten- 
nessee State Univ., Nashville, TN (United States)); Conklin, J.C.; 
Vineyard, E.A. Oak Ridge National Lab., TN (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Mechanical Engineers/Japanese Society of Mechanical Engi- 
neers/Japan Solar Energy Society international solar energy 
conference; Lahaina, HI (United States); 19-24 Mar 1995. Order 
Number DE95014287. Source: OSTI; NTIS; GPO Dep. 

Because heat exchanger thermal performance has a direct flu- 
ence on the overall cycle performance of vapor-compression 
refrigeration machinery,enhanced heat transfer surfaces are of in- 
terest to improve the efficiency of heat pumps and air conditioners. 
We investigated R-22 and a nonazeotropic refrigerant mixture 
(NARM) of 75% R-143a and 25% R-124 (by mass) to study their 
thermal performance in a condenser made of conventional smooth 
tubes and another condenser made of corrugated, or spirally in- 
dented, tubes. We investigated the condensing heat transfer and 
pressure drop characteristics in an experimental test loop model of 
a domestic beat pump system employing a variable speed com- 
pressor. The refrigerant circulates inside the central tube and the 
water circulates in the annulus. At refrigerant mass fluxes of ap- 
proximately 275-300 kg/m?s, the measured irreversible pressure 
drop of the corrugated surface was 23% higher than that of the 
smooth surface for the R-22. At refrigerant mass fluxes of 350-370 
kg/m?s, the irreversible pressure drop of the corrugated surface 
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was 36% higher than that of the smooth surface for the NARM. 
The average heat transfer coefficient for the corrugated surface for 
R-22 was roughly 40% higher than that for the smooth tube sur- 
face at refrigerant mass fluxes of 275-295 kg/m*s. The average 
heat transfer coefficient for the corrugated surface for the NARM 
was typically 70% higher than that for the smooth tube surface at 
refrigerant mass fluxes of 340-385 kg/m?s. 


26941 (FE+2401) Experimental investigation of interchan- 
nel mass transfer processes in two-phase flows on a fuel 
element model. Bogoslovskaya, G.P.; Dzhusov, Yu.P.; Shumskij, 
R.V.; Shtejn, Yu.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1994. 15p. (In Russian). Order Number 
DE96600615. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental study of interchannel mass exchange 
processes in the model simulating the rod bundle cell are pre- 
sented. The model consists of two parallel channels - tubes with 
the internal diameter of 17 mm having the slits along their length 6 
mm in width, which enable the channels to be connected with each 
other. One of the tubes may be rotated round its axe for the slit 
width to be varied. The study of the phase distribution in the chan- 
nels whether the slit is open or closed were carried out by the 
isokinetic sampling method at the pressure of 4.9 MPa and flow 
mass velocity of 100 kg/(m*s). 5 refs.; 6 figs.; 1 tab. 


26942 (IKE-5-244) Limits of performance of a closed two- 
phase thermosyphon with liquid/steam separator. Lin Lanchao. 
Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und Energiesys- 
teme. Apr 1995. 131p. (In German). Order Number DE95798879. 
Source: OSTI; NTIS (US Sales Only). 

This work deals with the performance limitations in a closed two- 
phase thermosyphon with built-in phase separator which is utilized 
to enhance the maximum performance. In order to obtain an in- 
sight into the processes of performance limitation, experiments with 
a glass thermosyphon for visual observations are conducted. The 
interpretation of the flow visualization results provides a basis for 
the development of the analytical model for the performance limita- 
tions. The performance limitations in the thermosyphon are the 
dryout limit due to insufficient liquid fill charge and the maximum 
performance when a critical evaporator heat flux is reached. A 
comprehensive model is developed to calculate the minimum fill ra- 
tio to avoid the dryout for different starting heat flows. To analyse 
the maximum performance the hydrodynamic stability is estimated 
first, both analytically and experimentally. Semi-empirical relations 
are established between the maximum performance and the pa- 
rameters operating temperature and mass flow rate of the natural 
circulation, which is analytically calculated. Depending on the oper- 
ating conditions, these relations are based on two mechanisms, 
viz. the crisis of hydraulic resistance and the flooding-like limit. The 
analytical results agree well with theexperimental data. (orig.) 


26943 (INIS-mf-14554, pp. 331) Developing and fully devel- 
oped laminar heat transfer in round ducts. Abdullah, A.M. 
(Atomic Energy Authority, Cairo, (Egypt)). Atomic Energy Establish- 
ment, Cairo (Egypt). Apr 1995. 376p. (CONF-9504187-: 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels, Alexandria (Egypt), 22-23 Apr 1995). In 
Abstracts of the 2. Alexandria international conference on heat ex- 
changers, boilers and pressure vessels. Vol. 1:  Matenals, 
thermal-hydraulics and design and fabrication. Order Number 
DES95634742. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work an accurate expression for calculating the 
heat transfer coefficient to a hydraulically fully developed forced 
laminar fluid flow in circular tubes is derived by solving analytically 
the integral energy equation. For a thermally unstabilized flow the 
formula derived, although approximate, however, it is in a closed 
form, more accurate than other solutions and about 0.2 percent 
only less than the sieder-Tate empirical correlation. Moreover, the 
equation derived, which is based on a constant temperature differ- 
ence, agrees with kays numerical solution and experimental data 
for a thermally stabilized flow (i.e. fully developed temperature pro- 
file), the limiting value of local Nusselt number has been shown to 
be equal to Nu alpha = 4.357 which agrees very well with the re- 
ported results. 1 fig. 





26944 (INIS-mf-14555) Abstracts of the 2. Alexandria inter- 
national conference on heat exchangers, boilers and pressure 
vessels. Vol. 2: Operation, environment and industrial applica- 
tions. Shaaban, H.I.; Aly, M.M.; Isaack, S.L.; Ahmed, K. (eds.). 
Atomic Energy Establishment, Cairo (Egypt). Apr 1995. 331p. 
(CONF-9504187—: 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels, Alexandria (Egypt), 22- 
23 Apr 1995). Order Number DE95634759. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This conference involves heat exchangers, boilers and pressure 
vessels and contains subjects operation, environment and indus- 
trial application and contains figures, tables, references and data. 


26945 (JAERI-Review—94-010) Overview of experimental 
studies on vapor explosions. Moriyama, Kiyofumi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Yamano, Norihiro; Maruyama, Yu; Kudo, Tamotsu; 
Sugimoto, Jun. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Dec 1994. 45p. (in Japanese). Order Number 
DE95502255. Source: OSTI; NTIS; INIS. 

Experimental studies of vapor explosions were overviewed and 
currently available knowledge was summarized with emphasis on 
the large scale experiments. Since 1970s, quite a few large scale 
experiments have been performed, which have included several 
types such as pin geometry experiments simulating the early 
stages of severe accidents in nuclear reactors, and melt-coolant in- 
teraction experiments with drop/jet geometry or stratified geometry 
simulating the phenomena expected to take place after a large 
scale core melt-down. According to previous experimental results, 
following facts are clarified ; spontaneous explosions are not likely 
with saturated coolant and/or with high pressures ; the energy con- 
version ratio in large scale systems is in the range 0.1~several 
percents ; if the coolant is sodium generally benign interaction is 
expected compared with the case of water coolant ; etc. Recently, 
accompanied with the development of numerical simulation codes 
for vapor explosions, considerable efforts are devoted into premix- 
ing experiments and one dimensional geometry experiments 
oriented to provide data for the comparison with numerical simula- 
tions. (author) 87 refs. 


26946 (KAERI-TR-445/94) Experiments on air entrainment 
into SCS by vortex formation during mid-loop operation. Chug, 
Moon Ki (Korea Atomic Energy Res. Inst., Taejon (Korea, Republic 
of)); Song, Chul Hwa; Jung, Heung Joon; Won, Soon Yeon; Min, 
Kyung Ho; Chang, Keun Sun. Korea Atomic Energy Research 
inst., Daeduk (Korea, Republic of). May 1994. 96p. (In Korean). 
Order Number DE96600616. Source: OSTI; NTIS; INIS. 

In this final report, the phenomena of air entrainment into SCS 
suction nozzle by vortex formation during Mid-Loop operation con- 
dition are experimentally investigated. The critical submergence is 
determined for various types of suction nozzle, and the measure- 
ments of velocity distribution are performed in the flow fields near 
the T-shaped suction nozzle. 11 refs., 41 figs., 13 tabs. 


26947 (LA-UR-95-1683) Time structure in the March 5th, 
1979 event. Fenimore, E.E. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9503179- 
1: High velocity neutron stars and gamma ray bursts, San Diego, 
CA (United States), 15-17 Mar 1995). Order Number DE95015326. 
Source: OSTI; NTIS; GPO Dep. 

The March 5th, 1979 transient occurred on a source which is 
also a soft gamma repeater (SGR). A new analysis of the March 
5th spectrum has shown that it is similar to a classic gamma-ray 
burst (no soft SGR-like component). Here we show that the varia- 
tion in hardness within the initial peak is similar to that found in 
short, classic gamma-ray bursts. An analysis of the risetime of the 
peak shows that the best limit that can be put on it is <1 ms rather 
than the previously reported 0.2 ms. Classic gamma-ray bursts 
have shown risetimes the order of 2 ms. 


26948 (LA-UR-95-2135) Anomalous physical effects from 
artificial numerical length scales. Menikoff, R. (Los Alamos Na- 
tional Lab., NM (United States). Theoretical Div.); Lackner, K.S. 
Los Alamos National Lab., NM (United States). [1995]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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W-7405-ENG-36. (CONF-9507152-3: 20. international symposium 
on shock waves, Pasadena, CA (United States), 24-28 Jul 1995). 
Order Number DE95016865. Source: OSTI; NTIS; GPO Dep. 

Shock capturing algorithms are widely used for simulations of 
compressible fluid flow. Though these algorithms resolve a shock 
wave within a couple of grid points, the artificial length scale from 
the numerical shock profile can have side effects. The side effects 
are similar to physical effects that occur when a relaxation process 
gives rise to fully or partly dispersed shock waves. Two anomalies 
due to a non-zero shock width are discussed: (1) in one- 
dimension, a non-decaying entropy spike results from a transient 
when a shock profile is formed or changed; (2) in multi-dimensions, 
front curvature affects the propagation of a shock wave. The au- 
thors show that both the entropy anomaly and the curvature effect 
are a natural consequence of the conservation laws. The same 
analysis applies both to the continuum equations and to their finite 
difference approximations in conservation form. Consequently, the 
artificial length scale inherent in a shock capturing algorithm can 
mimic real physical effects that are associated with partly dispersed 
shock waves. 


26949 (PNL-SA-24240) Turbulence production in flow near 
@ wavy wall. Hudson, J.D. (Pacific Northwest Lab., Richland, WA 
(United States)); Dykhno, L.; Hanratty, T.J. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1994. 13p. Sponsored by Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Contract 92-00936. (CONF-941142- 
34: American Society of Mechanical Engineers’ winter annual 
meeting, Chicago, IL (United States), 6-11 Nov 1994). Order Num- 
ber DE95014638. Source: OSTI; NTIS; GPO Dep. 

Measurements of the spatial and time variation of two compo- 
nents of the velocity have been made over a sinusoidal solid wavy 
boundary with a height to length ratio of 2a/X = 0.10 and with a di- 
mensioniess wave number of a* 0.02. For these conditions, both 
intermittent and time-mean flow reversals are observed near the 
troughs of the waves. Statistical quantities that are determined are 
the mean streamwise and normal velocities, the root-mean-square 
of the fluctuations of the streamwise and normal velocities, and the 
Reynolds shear stresses. Turbulence production is calculated from 
these measurements. The flow is characterized by an outer flow 
and by an inner flow extending to distance of about a~' from the 
mean level of the surface. Turbulence production in the inner re- 
gion is fundamentally different from flow over a flat surface in that 
it is mainly associated with a shear layer that separates from the 
back of the wave. Flow close to the surface is best described as 
an interaction between the shear layer and the wall, which pro- 
duces a retarded zone and a boundary-layer with large wall shear 
stresses. Measurements of the outer flow compares favorably with 
measurements of over a flat wall if velocities are made dimension- 
less by a friction velocity defined with a shear stress obtained by 
extrapolating measurements of the Reynolds stress to the mean 
levels of the surface (rather than from the drag on the wall). 


26950 (SAND—94-2435C) Numerical simulation of super- 
sonic wake flow with parallel computers. Wong, C.C. (Sandia 
National Labs., Albuquerque, NM (United States)); Soetrisno, M. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950633—1: 13. applied aerody- 
namics conference of the American Institute of Aeronautics and 
Astronautics, San Diego, CA (United States), 19-22 Jun 1995). Or- 
der Number DE95014878. Source: OSTI; NTIS; GPO Dep. 
Simulating a supersonic wake flow field behind a conical body is 
a computing intensive task. It requires a large number of computa- 
tional cells to capture the dominant flow physics and a robust 
numerical algorithm to obtain a reliable solution. High performance 
parallel computers with unique distributed processing and data 
storage capability can provide this need. They have larger compu- 
tational memory and faster computing time than conventional 
vector computers. We apply the PINCA Navier-Stokes code to sim- 
ulate a wind-tunnel supersonic wake experiment on Intel Gamma, 
Intel Paragon, and IBM SP2 parallel computers. These simulations 
are performed to study the mean flow in the near wake region of a 
sharp, 7-degree half-angle, adiabatic cone at Mach number 4.3 
and freestream Reynolds number of 40,600. Overall the numerical 
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solutions capture the general features of the hypersonic laminar 
wake flow and compare favorably with the wind tunnel data. With a 
refined and clustering grid distribution in the recirculation zone, the 
calculated location of the rear stagnation point is consistent with 
the 2D axisymmetric and 3D experiments. In this study, we also 
demonstrate the importance of having a large local memory capac- 
ity within a computer node and the effective utilization of the 
number of computer nodes to achieve good parallel performance 
when simulating a complex, large-scale wake flow problem. 


26951 (SAND-95-1352C) Methodology for computational 
fluid dynamics code verification/validation. Oberkampf, W.L.; 
Blottner, F.G.; Aeschliman, D.P. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950634-5: 26. American Institute of Aeronautics and Astro- 
nautics (AIAA) computational fluid dynamics conference, San 
Diego, CA (United States), 19-22 Jun 1995). Order Number 
DE95014879. Source: OSTI; NTIS; GPO Dep. 

The issues of verification, calibration, and validation of computa- 
tional fluid dynamics (CFD) codes has been receiving increasing 
levels of attention in the research literature and in engineering tech- 
nology. Both CFD researchers and users of CFD codes are asking 
more critical and detailed questions concerning the accuracy, range 
of applicability, reliability and robustness of CFD codes and their 
predictions. This is a welcomed trend because it demonstrates that 
CFD is maturing from a research tool to the world of impacting en- 
gineering hardware and system design. In this environment, the 
broad issue of code quality assurance becomes paramount. How- 
ever, the philosophy and methodology of building confidence in 
CFD code predictions has proven to be more difficult than many 
expected. A wide variety of physical modeling errors and dis- 
cretization errors are discussed. Here, discretization errors refer to 
all errors caused by conversion of the original partial differential 
equations to algebraic equations, and their solution. Boundary con- 
ditions for both the partial differential equations and the discretized 
equations will be discussed. Contrasts are drawn between the as- 
sumptions and actual use of numerical method consistency and 
stability. Comments are also made concerning the existence and 
uniqueness of solutions for both the partial differential equations 
and the discrete equations. Various techniques are suggested for 
the detection and estimation of errors caused by physical modeling 
and discretization of the partial differential equations. 


26952 (SAND-—95-1368C) Hydrodynamic particle migration 
in a concentrated suspension undergoing flow between rotat- 
ing eccentric cylinders. Phan-Thien, Nhan (Univ. of Sydney, 
Sydney, New South Wales (Australia). Dept. of Mechanical Engi- 
neering); Graham, A.L.; Abbott, J.R.; Altobelli, S.A.; Mondy, L.A. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
24p. Sponsored by USDOE, Washington, DC (United 
States);Whitaker Foundation (United States);Petroleum Research 
Fund (United States). DOE Contract AC04-94AL85000 ; W-7405- 
ENG-36. (CONF-950747-1: International Union of Theoretical and 
Applied Mechanics (IUTAM) symposium on hydrodynamic diffusion 
of suspended particles, Boulder, CO (United States), 23-25 Jul 
1995). Order Number DE95014862. Source: OSTI; NTIS; GPO 
Dep. 

We report on experimental measurements and numerical predic- 
tions of shear-induced migration of particles in concentrated 
suspensions subjected to flow in the wide gap between a rotating 
inner cylinder placed eccentrically within a fixed outer cylinder (a 
cylindrical bearing). The suspensions consists of large, noncolloidal 
spherical particles suspended in a viscous Newtonian liquid. Nu- 
clear magnetic resonance (NMR) imaging is used to measure the 
time evolution of concentration and velocity profiles as the flow in- 
duced particle migration from the initial, well-mixed state. A model 
originally proposed by Phillips et al. (1992) is generalized to two di- 
mensions. The coupled equations of motion and particle migration 
are solved numerically using an explicit pseudo-transient finite vol- 
ume formulation. While not all of the qualitative features observed 
in the experiments are reproduced by this general numerical imple- 
mentation, the velocity predictions show moderately good 
agreement with the experimental data. 
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26953 (SAND-95-1376C) Resistor capacitor, primitive vari- 
able solution of buoyant fluid flow within an enclosure with 
highly temperature dependent viscosity. Burns, S.P. (Texas 
Univ., Austin, TX (United States)); Gianoulakis, S.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951135-—9: International me- 
chanical engineering congress and exhibition - winter annual 
meeting of the American Society of Mechanical Engineers, San 
Francisco, CA (United States), 12-17 Nov 1995). Order Number 
DE95014855. Source: OSTI; NTIS; GPO Dep. 

A numerical solution for buoyant natural convection within a 
square enclosure containing a fluid with highly temperature depen- 
dent viscosity is presented. Although the fluid properties employed 
do not represent any real fluid, the large variation in the fluid vis- 
cosity with temperature is characteristic of turbulent flow modeling 
with eddy-viscosity concepts. Results are obtained using a primitive 
variable formulation and the resistor method. The results presented 
include velocity, temperature and pressure distributions within the 
enclosure as well as shear stress and heat flux distributions along 
the enclosure walls. Three mesh refinements were employed and 
uncertainty values are suggested for the final mesh refinement. 
These solutions are part of a contributed benchmark solution set 
for the subject problem. 


26954 (SAND—95-1754C) One dimensional wavefront sen- 
sor development for tomographic flow measurements. Neal, D. 
(Sandia National Labs., Albuquerque, NM (United States)); Pier- 
son, R.; Chen, E. Sandia National Labs., Albuquerque, NM (United 
States). 1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950793-13: 40. 
annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 9-14 Jul 1995). Order 
Number DE95016412. Source: OSTI; NTIS; GPO Dep. 

Optical diagnostics are extremely useful in fluid mechanics be- 
cause they generally have high inherent bandwidth, and are 
non-intrusive. However, since optical probe measurements inher- 
ently integrate all information along the optical path, it is often 
difficult to isolate out-of-plane components in 3-dimensional flow 
events. It is also hard to make independent measurements of inter- 
nal flow structure. Using an arrangement of one-dimensional 
wavefront sensors, we have developed a system that uses tomo- 
graphic reconstruction to make two-dimensional measurements in 
an arbitrary flow. These measurements provide complete informa- 
tion in a plane normal to the flow. We have applied this system to 
the subsonic free jet because of the wide range of flow scales 
available. These measurements rely on the development of a 
series of one-dimensional wavefront sensors that are used to mea- 
sure line-integral density variations in the flow of interest. These 
sensors have been constructed using linear CCD cameras and bi- 
nary optics lenslet arrays. In designing these arrays, we have 
considered the coherent coupling between adjacent lenses and 
have made comparisons between theory and experimental noise 
measurements. The paper will present examples of the wavefront 
sensor development, line-integral measurements as a function of 


various experimental parameters, and sample tomographic recon- 
structions. 


26955 (TKK-V-B99) Colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, 
combustion and thermodynamics. Jokilaakso, A. (ed.). Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Materials Process- 
ing and Powder Metallurgy. 1994. 216p. (CONF-9408244-: 
Colloquium on process simulation, Espoo (Finland), 3-4 Aug 1994). 
Order Number DE95796408. Source: OSTI; NTIS. 

This volume contains the proceedings of the Colloquium on Pro- 
cess Simulation held at Helsinki University of Technology, Espoo, 
Finland, August 3-4, 1994. The range of applications for computa- 
tional fluid dynamics (CFD) is wide. This is mainly due to the great 
development of computer performance together with the diversifica- 
tion of modelling software and built-in options included in the 
software. Furthermore, the modelling tools have become more user 
friendly and thus easier to learn. As a result of all this the experts 
of different fields have been able to start using the CFD-tools to 
simulate and analyse their own cases. This, in turn, has brought a 





strong demand for addition of user developed sub-routines to the 
CFD-codes. Also, more and more precise models for turbulence, 
radiation heat transfer, two-phase flow etc. are needed in the CFD 
modelling. Thermodynamic modelling and heat transfer problems in 
metallurgical processes have been studied at the Laboratory of 
Materials Processing and Powder Metallurgy, Helsinki University of 
Technology since 1970s. Combining chemical kinetics, combustion, 
and thermodynamics with CFD-modelling have been studied at the 
laboratory during the last few years. Therefore, an annual collo- 
quium was initiated for bringing together researchers in different 
process simulation fields to discuss the present status of the pro- 
cess modelling and, especially, the CFD-modelling involving 
chemical kinetics, combustion and thermodynamics 


26956 (TKK-V—BS9, pp. 1) General experience with the ap- 
plication of PHOENICS. Smith, A.G. (S and C Thermofluids Ltd 
(United Kingdom)). Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Materials Processing and Powder Metallurgy. 1994. 
(CONF-9408244—: Colloquium on process simulation, Espoo (Fin- 
land), 3-4 Aug 1994). In Colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, com- 
bustion and thermodynamics. 216p. Order Number DE95796408. 
Source: OSTI; NTIS. 

Short communication COMPUTERIZED SIMULATION; FLUID 
FLOW; THERMODYNAMICS; HEAT TRANSFER; P CODES 


26957 (TKK-V—B99, pp. 3-11) Development of reactor simu- 
lator. Sippola, H. (Helsinki Univ. of Technology, Otaniemi (Finland). 
Dept. of Material Science and Rock Engineering). Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy. 1994. (CONF-9408244—: Colloquium on pro- 
cess simulation, Espoo (Finland), 3-4 Aug 1994). In Colloquium on 
process simulation. Computational fluid dynamics coupled with 
chemical kinetics, combustion and thermodynamics. 216p. Order 
Number DE95796408. Source: OSTI; NTIS. 

The aim of the project is to develop a reactor simulator which 
can simultaneously simulate physical and chemical phenomena 
such as heat and mass transfer, thermodynamic equilibrium and 
reaction kinetics in a chemical reactor. Reactor simulator will not 
be case dependent and it will be able to simulate most of the 
chemical reactors used in industry. During the project the reactor 
simulator will be tested against process data from industrial scale 
reactors such as waste heat boiler in Outokumpu flash smelting 
process. The status of the reactor simulator as well as the further 
development is discussed. (author) 


26958 (TKK-V-B99, pp. 117-124) Experiences from 3D fluid 
flow simulations on a transputer based parallel computer. 
Oehman, G. (Aabo Akademi, Turku (Finland). Heat Engineering 
Lab.). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Ma- 
terials Processing and Powder Metallurgy. 1994. (CONF-9408244—: 
Colloquium on process simulation, Espoo (Finland), 3-4 Aug 1994). 
In Colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 

The presentation considers the numerical solution of steady two- 
phase fluid flow problems on a reconfigurable, transputer-based 
computer with distributed memory. The 3D flow field was geometri- 
cally decomposed in two directions, and the 2D array of 
subdomains corresponded to a 2D network of processors, the 
maximum size being 7 x 8 = 56. Programs were written in OCCAM 
and parallel FORTRAN and test runs were performed on the ex- 
perimental Hathi-2 computer at Aabo Akademi. It was found that 
the numerical procedure, which can be characterized as a modified 
SIMPLE, had to be thoroughly restructured. Despite of considerable 
efforts, problems associated with load balancing and communica- 
tion could not be completely overcome, and - as a consequence - 
a satisfactory speed-up ratio was not achieved. (author) 


26959 


(TKK-V-B99, pp. 181-199) Gas-phase transport phe- 
nomena in a waste-heat boiler. Yang, Y. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Dept. of Material Science and 
Rock Engineering); Jokilaakso, A.; Ahokainen, T.; Teppo, O. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1994. (CONF-9408244—: Col- 
loquium on process simulation, Espoo (Finland), 3-4 Aug 1994). In 
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Colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
216p. Order Number DE95796408. Source: OSTI; NTIS. 
Numerical simulation of the fluid flow and heat transfer has been 
carried out for a wasie-heat boiler in an Outokumpu type copper 
flash smelter. In this boiler, SO2-containing off-gas flows into the 
waste-heat boiler radiation section at about 1350 deg C. A fraction 
of cooler off-gas from the electrostatic precipitator at about 200 deg 
C was recirculated into the radiation section, and a small amount 
of ambient air was leaked into the boiler from the bottom. The 
computational results show that the flow is strongly recirculating 
and distinctly three dimensional in most of the boiler, particularly in 
the radiation section. The hot off-gas cooled down rapidly after en- 
tering the radiation section due to radiation. The predicted flow 
pattern and temperature distribution were in a good agreement with 
laboratory models and industrial measurements. (author) 


26960 (TKK-V-B104) The 2nd colloquium on process sim- 
ulation. Computational fluid dynamics coupled with chemical 
kinetics, combustion and thermodynamics. Jokilaakso, A. (ed.). 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materials 
Processing and Powder Metallurgy. 1995. 302p. (CONF-9506228-—: 
2. colloquium on process simulation, Espoo (Finland), 6-8 Jun 
1995). Order Number DE95796407. Source: OSTI; NTIS. 

The articles collected in this volume were presented at the 2nd 
Colloquium on Process Simulation held at Helsinki University of 
Technology, Espoo, Finland, June 6-8, 1995. The processes for 
producing chemicals, energy, and materials encounter environmen- 
tal concern and laws which challenge engineers to develop the 
processes towards more efficient, economical and safe operation. 
A more thorough understanding of the processes and phenomena 
involved is necessary. Formerly, the development of the processes 
was largely based on trial and error, whereas today, the develop- 
ment of computer performance together with the diversification of 
modelling software enables simulation of the processes. The in- 
creased capacity and possibilities for modelling the processes 
brought by the improved hardware and software, have generated a 
strong demand for more accurate mathematical descriptions of the 
processes. Especially, the coupling of computational fluid dynamics 
and chemical kinetics, combustion, and thermodynamics is of cur- 
rent interest in process oriented technology. This colloquium 
attempts to give examples of modelling efforts in operation in differ- 
ent universities, research institutes and companies, 


26961 (TKK-V—B104, pp. 129-145) A general FEM based so- 
lution algorithm. Freund, J. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Computational Dynamics); Lempinen, 
A. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Materi- 
als Processing and Powder Metallurgy. 1995. (CONF-9506228—: 2. 
colloquium on process simulation, Espoo (Finland), 6-8 Jun 1995). 
In The 2nd colloquium on process simulation. Computational fiuid 
dynamics coupled with chemical kinetics, combustion and thermo- 
dynamics. 302p. Order Number DE95796407. Source: OSTI; 
NTIS. 

A general finite element method based algorithm, where the 
starting point is an integral statement representing the mathemati- 
cal form of space-time variational formulations, is described. The 
class of problems that can be solved ranges from ordinary differen- 
tial equations to boundary value problems of partial differential 
equations. An essential feature is that the integrands of the varia- 
tional expression varying from case to case are supplied externally, 
which makes it possible to write a rather compact code without 
compromising generality. Some examples are given to demonstrate 
the benefits of the approach. (author) 


26962 (TKK-V—B104, pp. 149-163) An approximation of tur- 
bulent prandti number in thermally developing flows. Bui, V.A. 
(Royal Inst. of Techn., Stockholm (Sweden). Div. of Nuclear Power 
Safety); Dinh, T.N. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Materials Processing and Powder Metallurgy. 1995. 
(CONF-9506228-: 2. colloquium on process simulation, Espoo 
(Finland), 6-8 Jun 1995). In The 2nd colloquium on process 
simulation. Computational fluid dynamics coupled with chemical ki- 
netics, combustion and thermodynamics. 302p. Order Number 
DE95796407. Source: OSTI; NTIS. 
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The article presents an attempt to model turbulent heat transfer 
in the thermal entrance based on two-equation low-Reynolds x - ¢ 
turbulence model and an analytical model for turbulent Prandtl 
number derived from the equation set of turbulent Reynolds 
stresses and heat fluxes. (author) 


26963 (TKK-V-B104, pp. 167-170) Identification of heat 
transfer parameters by the means of solving inverse heat 
transfer problems. Matsevity, Y.M. (Ukrainian Academy of Sci- 
ences, Kharkov (Ukraine)); Lushpenko, S.F. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Materials Processing and 
Powder Metallurgy. 1995. (CONF-9506228—: 2. colloquium on pro- 
cess simulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd 
colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
302p. Order Number DE95796407. Source: OSTI; NTIS. 

The role of the mathematical simulation, has extremely increased 
recently. In many cases the simulation may be frequently used in- 
stead of a difficult experiment but more often it supplements or 
helps to interpret the experiment. At the same time in the most 
cases the deficit of the reliable input data, that makes the mathe- 
matical simulation difficult, is evidently perceptible. The method of 
solving inverse problems of the mathematical physics renders in- 
valuable assistance. Inverse problems are to arrive at a purpose of 
determining all or a part of boundary conditions and properties 
after limited, as a rule, information on the field itself. Such a state- 
ment of the problem when it is necessary to restore a cause after 
consequence is ili-conditioned from its main physical point. Mathe- 
matically this most often displays itself as that small modifications 
of input data may result in however large change of determining 
values. It is difficult to fight against such unstability of ill-posed 
inverse problems solving them with analytical methods. More suc- 
cessfully this problem may be solved by relying on computer 
numerical methods. The extreme methods for solving inverse prob- 
lems have been wide-spread. They presuppose to realize the 
series of the simulations in the process of solving with the selec- 
tion of sought parameters of boundary conditions or material 
properties until the minimum of the function designating error of 
simulation is found. At that, the accuracy of the solution and its 
rate mainly depend on the used in this case algorithm of solving 
the direct problem. This is one of the most attractive sides of indi- 
cated group of methods as numerical simulation algorithms have 
already perfected well enough, and there are finished application 
packages for solving the direct problems, 


26964 (TKK-V—B104, pp. 175-196) An analysis of the terms 
in the macroscopic mass- and momentum averaged equations 
for dense gas-solid flow. Kallio, S. (Aabo Akademi, Turku (Fin- 
land). Lab. of Heat Engineering). Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Materials Processing and Powder 
Metallurgy. 1995. (CONF-9506228-: 2. colloquium on process sim- 
ulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd colloquium on 
process simulation. Computational fluid dynamics coupled with 
chemical kinetics, combustion and thermodynamics. 302p. Order 
Number DE95796407. Source: OSTI; NTIS. 

An analysis of the macroscopic continuity and momentum equa- 
tions for the dense gas-solid two-phase flow is presented. This 
type of flow is characteristic for fluidized beds. Both the mass- 
averaged and the momentum-averaged equation systems are 
studied. Solids volume fractions and particle velocities in the verti- 
cal direction are measured from a laboratory scale circulating 
fluidized bed. They are used to determine the values of the basic 
hydrodynamical variables and other quantities appearing in the hy- 
drodynamical equation systems. They are also used to determine 
the fluctuating components of velocities and the correlations 
between the basic variables. This information is relevant to the clo- 
sure of the macroscopic equation systems. The order of magnitude 
of the different terms (convective transfer terms, non-convective 
transfer terms, dispersion terms, source terms, inter-phase transfer 
terms) is determined and models for closing the equation systems 
are suggested. (author) 


26965 


(UCRL-JC—121224) A level set approach for comput- 
ing solutions to incompressible two- phase flow Il. Sussman, 
M. (Lawrence Livermore National Lab., CA (United States)); 
Fatemi, E.; Osher, S.; Smereka, P. Lawrence Livermore National 
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Lab., CA (United States). Jun 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-95091 83-3: 6. international symposium on computational 
fluid dynamics, Lake Tahoe, NV (United States), 4-8 Sep 1995). 
Order Number DE95017067. Source: OSTI; NTIS; GPO Dep. 

A level set method for capturing the interface between two fluids 
is combined with a variable density projection method to allow for 
computation of two-phase flow where the interface can merge/ 
break and the flow can have a high Reynolds number. A distance 
function formulation of the level set method enables one to com- 
pute flows with large density ratios (1000/1) and flows that are 
surface tension driven; with no emotional involvement. Recent work 
has improved the accuracy of the distance function formulation and 
the accuracy of the advection scheme. We compute flows involving 
air bubbles and water drops, to name a few. We validate our code 
against experiments and theory. 


26966 (UCRL-JC—121525) An update on projection meth- 
ods for transient incompressible viscous flow. Gresho, P.M.; 
Chan, S.T. Lawrence Livermore National Lab., CA (United States). 
Jul 1995. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9509183—1: 6. in- 
ternational symposium on computational fluid dynamics, Lake 
Tahoe, NV (United States), 4-8 Sep 1995). Order Number 
DE95016597. Source: OSTI; NTIS; GPO Dep. 

Introduced in 1990 was the biharmonic equation (for the pres- 
sure) and the concomitant biharmonic miracle when transient 
incompressible viscous flow is solved approximately by a projection 
method. Herein is introduced the biharmonic catastrophe that 
sometimes occurs with these same projection methods. 


26967 (UCRLJC—121805) Hydrodynamic instability experi- 
ments and simulations. Dimonte, G.; Schneider, M.; Frerking, 
C.E. Lawrence Livermore National Lab., CA (United States). Jul 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9507167—1: 5. interna- 
tional workshop on the physics of compressible turbulent mixing, 
Stony Brook, NY (United States), 18-21 Jul 1995). Order Number 
DE95017286. Source: OSTI; NTIS; GPO Dep. 

Richtmyer-Meshkov experiments are conducted on the Nova 
laser with strong radiatively driven shocks (Mach > 20) in planar, 
two-fluid targets with Atwood number A < 0. Single mode interfa- 
cial perturbations are used to test linear theory and 3D random 
perturbations are used to study turbulent mix. Rayleigh-Taylor ex- 
periments are conducted on a new facility called the Linear Electric 
Motor (LEM) in which macroscopic fluids are accelerated electro- 
magnetically with arbitrary acceleration profiles. The _ initial 
experiments are described. Hydrodynamic simulations in 2D are in 
reasonable agreement with the experiments, but these studies 
show that simulations in 3D with good radiation transport and 
equation of state are needed. 


26968 (ZIB-SC—94-36-Prepr.) Moving weight Galerkin meth- 
ods for turbulent reactive flows. Froehlich, J.; Deuflhard, P. 
Konrad-Zuse-Zentrum fuer Informationstechnik Berlin (ZIB) (Ger- 
many). Dec 1994. 33p. Order Number DE95798842. Source: 
OSTI; NTIS (US Sales Only). 

Adopting a statistical approach for the computation of turbulent 
combustion flows an approximation for the probability density func- 
tion (PDF) of the composition variables is often required to treat 
the highly non-linear reaction term in a satisfactory way. Once 
class of methods currently being used are the moment methods 
which employ transport equations for low order statistical moments 
and use a parametrized shape of the PDF. A second class solves 
a transport equation for the joint PDF by a Monte Carlo method. In 
the present paper we develop an intermediate algorithm based on 
a Galerkin method for the PDF transport equation. The solution is 
developed in terms of an orthogonal or bi-orthogonal basis of a 
suitable Hilbert space. The unconventional use of the related 
weight function as a prefactor (moving weight approach) permits 
adaptivity and results in a generalization of the 6-closure for 
bounded scalar quantities. We present the approximation proce- 
dure in detail and apply it to the evolution of the composition in a 
homogeneous well-stirred reactor. The extension to non- 
homogeneous flow simulations is straightforward. (orig.) 
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Refer also to citation(s) 25583, 25941, 26450, 26657, 26897, 
27207, 27284, 27301, 27305 


26969 (INIS-mf-14550, pp. 99) Investigation of Bake 
Hardening steels using highly sensitive field ion mass spec- 
troscopy. Schmied, G. (inst. fuer Werkstoffkunde und 
Schweisstechnik, Tech. Univ. Graz, Petersgasse 16, 8010 Graz 
(Austria)); Kozeschnik, E.; Leisch, M. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1994. 198p. (in German). 
(CONF-9409362-: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Con- 
vention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MASS SPECTROMETERS /position sensi- 
tive detectors; STEELS/ductility, STEELS/heat treatments; 
STEELS/nitrogen; AUTOMOBILES; DISLOCATIONS; FIELD EMIS- 
SION; MATERIALS TESTING; STEELS; DUCTILITY; NITROGEN; 
THERMAL ANALYSIS 


26970 (INIS-mf-14555, pp. 571) Qualification and Certifica- 
tion of Nondestructive Testing personnel. Aly, A.E. (Atomic 
Energy Authority, Cairo (Egypt)). Atomic Energy Establishment, 
Cairo (Egypt). Apr 1995. 331p. (CONF-9504187-: 2. Alexandria in- 
ternational conference on heat exchangers, boilers and pressure 
vessels, Alexandria (Egypt), 22-23 Apr 1995). In Abstracts of the 2. 
Alexandria international conference on heat exchangers, boilers 
and pressure vessels. Vol. 2: Operation, environment and indus- 
trial applications. Order Number DE95634759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Nondestructive testing and inspection are important functions in 
achieving the goals of quality and efficiency at an acceptable cost. 
All quality assurance systems necessitate that engineers, techni- 
cians and craftsmen are able to demonstrate that they have the 
required level of knowledge and skill. This applies particularly to 
Nondestructive Testing (NDT) and inspection the presented paper 
would highlight the most important national and _ international 
standards and guidelines addressing training, qualification and cer- 
tification of NDT personnel. 


26971 (LA-UR-95-1608) Acoustic techniques in nuclear 
sateguards. Olinger, C.T.: Sinha, D.N. Los Alamos National Lab., 
NM (United States). [1995]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9505227-3: 17. ERSADA symposium on safeguards and 
nuclear material management, Aachen (Germany), 9-11 May 1995). 
Order Number DE95015339. Source: OSTI; NTIS; INIS; GPO Dep. 
Acoustic techniques can be employed to address many ques- 
tions relevant to current nuclear technology needs. These include 
establishing and monitoring intrinsic tags and seals, locating holdup 
in areas where conventional radiation-based measurements have 
limited capability, process monitoring, monitoring containers for 
corrosion or changes in pressure, and facility design verification. 
These acoustics applications are in their infancy with respect to 
safeguards and nuclear material management, but proof-of- 
principle has been demonstrated in many of the areas listed. 


26972 (LA-UR-95-2315) Resonant ultrasound spectroscopy 
and non-destructive testing. Migliori, A.; Darling, T.W. Los 
Alamos National Lab., NM (United States). 1995. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9507147-1: 1995 ultrasonics international 
conference, Edinburgh (United Kingdom), 4-7 Jul 1995). Order 
Number DE95016790. Source: OSTI; NTIS; GPO Dep. 

The use of mechanical resonances to test properties of materials 
is perhaps older than the industrial revolution. Early documented 
cases of British railroad engineers tapping the wheels of a train 
and using the sound to detect cracks perhaps mark the first real 
use of resonances to test the integrity of high-performance alloys. 
Attempts were made in the following years to understand the reso- 
nances of solids mathematically, based on the shape and 
composition. But Nobel Laureate Lord Rayleigh best summarized 
the state of affairs in 1894, stating “the problem has, for the most 
part, resisted attack”. More recently, modern computers and elec- 
tronics have enabled Anderson and co-workers with their work on 
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minerals, and our work at Los Alamos on new materials and manu- 
factured components to advance the use of resonances to a 
precision non-destructive testing tool that makes anisotropic modu- 
lus measurements, defect detection and geometry error detection 
routine. The result is that resonances can achieve the highest ab- 
solute accuracy for any dynamic modulus measurement technique, 
can be used on the smallest samples, and can also enable detec- 
tion of errors in certain classes of precision manufactured 
components faster and more accurately than any other technique. 


26973 (NUREG/CP-0140-Vol.3, pp. 33-49) Development and 
field validation of advanced array probes for steam generator 
inspection. Dodd, C.V. (Oak Ridge National Lab., TN (United 
States)); Pate, J.R. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. 
DOE Contract AC05-840R21400. In Twenty-second water reactor 
safety information meeting: Proceedings. Volume 3: Primary sys- 
tems integrity; Structural and seismic engineering; Aging research, 
products and applications. 269p. Source: OSTI; NTIS; GPO; INIS. 

The aging of the steam generators at the nation’s nuclear power 
plants has led to the appearance of new forms of degradation in 
steam generator tubes and an increase in the frequency of forced 
outages due to major tube leak events. The eddy-current tech- 
niques currently being used for the inspection of steam generator 
tubing are no longer adequate to ensure that flaws will be detected 
before they lead to a shutdown of the plant. To meet the need for a 
fast and reliable method of inspection, ORNL has designed a 16- 
coil eddy-current array probe which combines an inspection speed 
similar to that of the bobbin coil with a sensitivity to cracks of any 
orientation similar to the rotating pancake coil. In addition, neural 
network and least square methods have been developed for the 
automatic analysis of the data acquired with the new probes. The 
probes and analysis software have been tested at two working 
steam generators where we have found an increase in the signal- 
to-noise ratio of a factor of five an increase in the inspection speed 
of a factor of 75 over the rotating pancake coil which maintaining 
similar detection and characterization capabilities. 


26974 (SAND-95-0890C) Projectile shape influence on bal- 
listic limit curves as determined by computational simulation. 
Hertel, E.S. Jr.; Chhabildas, L.C. Sandia National Labs., Albu- 
querque, NM (United States). 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950846-38: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95017577. Source: 
OSTI; NTIS; GPO Dep. 

A requirement for an effective debris shield is that it must protect 
a spacecraft from impacts by irregularly shaped particles. A series 
of numerical simulations has been performed using the multi- 
dimensional shock physics code CTH to numerically determine the 
ballistic limit curve for a Whipple bumper shield. Two different pro- 
jectile shapes are considered for the numerical simulations, flat 
plates of varying diameters with a constant thickness and spheres 
of varying diameters. The critical diameter of ballistic limit was de- 
termined over a velocity range from 4 km/s to 15 km/s. We have 
found both experimentally and numerically that the particle shape 
has a significant effect on the debris cloud distribution, ballistic limit 
curve, and penetration capability. 


26975 (SAND-95-1439) Description of a system for inter- 
locking elevated temperature mechanical tests. Schmale, D.T.; 
Poulter, G.A. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95015736. Source: OSTI; NTIS; GPO Dep. 

Long term mechanical creep and fatigue testing at elevated tem- 
peratures requires reliable systems with safeguards to prevent 
destruction of equipment, loss of data and negative environmental 
impacts. Toward this goal, a computer controlled system has been 
developed and built for interlocking tests run on elevated tempera- 
ture mechanical test facilities. Sensors for water flow, water 
pressure, water leakage, temperature, power and hydraulic status 
are monitored to control specimen heating equipment through solid 
state relays and water solenoid valves. The system is designed to 
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work with the default interlocks present in the RF generators and 
mechanical tests systems. Digital hardware consists of two 
National Instruments 1/0 boards mounted in a Macintosh Ilci com- 
puter. Software is written in National Instruments LabVIEW. 
Systems interlocked include two MTS closed loop servo controlled 
hydraulic test frames, one with an RF generator and one with both 
an RF generator and a quartz lamp furnace. Control for individual 
test systems is modularized making the addition of more systems 
simple. If any of the supporting utilities fail during tests, heating 
systems, chill water and hydraulics are powered down, minimizing 
specimen damage and eliminating equipment damage. The inter- 
lock control is powered by an uninterruptible power supnlv. Upon 
failure the cause is documented in an ASCII file. 


26976 (SAND-95-1651C) NDI using mm-wave resonant 
techniques. Martens, J.S. (Conductus, Inc. (United States)); 
Sachtjen, S.; Sorensen, N.R. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract AC04-94AL85000. F49620-94-C- 
0049. (CONF-951135-16: International mechanical engineering 
congress and exhibition - winter annual meeting of the American 
Society of Mechanical Engineers, San Francisco, CA (United 
States), 12-17 Nov 1995). Order Number DE95016100. Source: 
OSTI; NTIS; GPO Dep. 

Millimeter wave resonant measurements are commonly used for 
surface and near-surface materials characterization including the 
detection of cracks and defects, analysis of semiconducting and 
dielectric materials, and analysis of metallic electrical properties be- 
neath coatings. Recent work has also shown the approach to be 
useful in evaluating corrosion products and the detection of incipi- 
ent corrosion and corrosion cracking. In the analysis area, complex 
permittivity data of the corrosion products can be extracted, usually 
with accuracy of a few percent or better, to aid in identification of 
the product and possibly of mechanisms. In the detection area, 
corrosion-related cracks of order 100um or less near the surface 
have been detected and corrosion products have been detected 
beneath a variety of paints. Surface preparation requirements are 
minimal, particularly compared to some optical techniques, giving 
increased hope of field applicability. A number of examples of NDI 
on aircraft related materials and structures will be presented along 
with an assessment of detection and accuracy limits. 


26977 (SAND—95-1886C) Performance analysis of bonded 
composite doublers on aircraft structures. Roach, D. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 25p. 
Sponsored by USDOE, Washington, DC (United States);Federal 
Aviation Administration, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Contract DTFA-03-91-A-0018. (CONF- 
950833-4: 10. international conference on composite materials, 
Vancouver (Canada), 14-18 Aug 1995). Order Number 
DE95016737. Source: OSTI; NTIS; GPO Dep. 

Researchers contend that composite repairs (or structural rein- 
forcement doublers) offer numerous advantages over metallic 
patches including corrosion resistance, light weight, high strength, 
elimination of rivets, and time savings in installation. Their use in 
commercial aviation has been stifled by uncertainties surrounding 
their application, subsequent inspection and long-term endurance. 
The process of repairing or reinforcing airplane structures is time 
consuming and the design is dependent upon an accompanying 
stress and fatigue analysis. A repair that is too stiff may result in a 
loss of fatigue life, continued growth of the crack being repaired, 
and the initiation of a new flaw in the undesirable high stress field 
around the patch. Uncertainties in load spectrums used to design 
repairs exacerbates these problems as does the use of rivets to 
apply conventional doublers. Many of these repair or structural re- 
inforcement difficulties can be addressed through the use of 
composite doublers. Primary among unknown entities are the ef- 
fects of non-optimum installations and the certification of adequate 
inspection procedures. This paper presents on overview of a pro- 
gram intended to introduce composite doubler technology to the 
US commercial aircraft fleet. In this project, a specific composite 
application has been chosen on an L-1011 aircraft in order to focus 
the tasks on application and operation issues. Through the use of 
laboratory test structures and flight demonstrations on an in-service 
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L-1011 airplane, this study is investigating composite doubler de- 
sign, fabrication, installation, structural integrity, and non-destructive 
evaluation. In addition to providing an overview of the L-1011 
project, this paper focuses on a series of fatigue and strength tests 
which have been conducted in order to study the damage toler- 
ance of composite doublers. Test results to-date are presented. 


26978 (UCRL-ID—119087) EM modeling for GPIR using 3D 
FDTD modeling codes. Nelson, S.D. Lawrence Livermore National 
Lab., CA (United States). Oct 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95014511. Source: OSTI; NTIS; GPO Dep. 

An analysis of the one-, two-, and three-dimensional electrical 
characteristics of structural cement and concrete is presented. This 
work connects experimental efforts in characterizing cement and 
concrete in the frequency and time domains with the Finite Differ- 
ence Time Domain (FDTD) modeling efforts of these substances. 
These efforts include Electromagnetic (EM) modeling of simple 
lossless homogeneous materials with aggregate and targets and 
the modeling dispersive and lossy materials with aggregate and 
complex target geometries for Ground Penetrating Imaging Radar 
(GPIR). Two- and three-dimensional FDTD codes (developed at 
LLNL) where used for the modeling efforts. Purpose of the experi- 
mental and modeling efforts is to gain knowledge about the 
electrical properties of concrete typically used in the construction 
industry for bridges and other load bearing structures. The goal is 
to optimize the performance of a high-sample-rate impulse radar 
and data acquisition system and to design an antenna system to 
match the characteristics of this material. Results show agreement 
to within 2 dB of the amplitudes of the experimental and modeled 
data while the frequency peaks correlate to within 10% the differ- 
ences being due to the unknown exact nature of the aggregate 
placement. 


26979 (UCRL-JC—119633) The SHARP scramjet launcher. 
Cartland, H.; Fiske, P.; Greenwood, R.; Hargiss, D.; Heston, P.; 
Hinsey, N.; Hunter, J.; Massey, W. Lawrence Livermore National 
Lab., CA (United States). 10 Jan 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9410305-—2: 45. Aeroballistic Range Association (ARA) 
meeting, Huntsville, AL (United States), 10-14 Oct 1994). Order 
Number DE95014681. Source: OSTI; NTIS; GPO Dep. 

The worlds largest light gas gun at SHARP (Super High Altitude 
Research Project) is completed and in the past year has launched 
9 scramjets. Typical masses and velocities are 5.9 kg at 2.8 km/ 
sec.and 4.4 kg at 3.1 km/sec. In so doing SHARP launched the 
first fully functioning, hydrogen burning scramjet at mach 8. The 
SHARP launcher is unique in having a 4 inch diameter and 155 
foot-long barrel. This enables lower acceleration launches than any 
other system. In addition the facility can deliver high energy projec- 
tiles to targets in the open air without having to contain the impact 
fragments. This allows one to track lethality test debris for several 
thousand feet. 
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26980 (DOE/MC/21023-95/C0492) Performance of a 
second-generation PFB pilot plant combustor. Conn, R. (Foster 
Wheeler Development Corp., Livingston, NJ (United States). John 
Blizzard Research Center); Van Hook, J.; Robertson, A.; Bonk, D. 
Foster Wheeler Development Corp., Livingston, NJ (United States). 
John Blizzard Research Center. [1995]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC21023. (CONF-950522-5: 13. international conference on 
fluidized-bed combustion, Orlando, FL (United States), 7-10 May 
1995). Order Number DE95015003. Source: OSTI; NTIS; GPO 
Dep. 

Second-generation pressurized fluidized bed combustion (PFBC) 
plants promise higher efficiency with lower costs of electricity and 
lower stack emissions. With a conventional reheat steam cycle and 
a 3% sulfur Pittsburgh No. 8 coal, a 45% efficiency (HHV of coal 
basis) and a cost of electricity 20% lower than that of a pulverized- 
coal-fired plant with stack gas scrubbing are being projected. This 





advanced plant concept incorporates three major steps: carboniza- 
tion, circulating fluidized bed combustion and topping combustion. 
Foster Wheeler Development Corporation has constructed and op- 
erated a second-generation PFB pilot plant at the Foster Wheeler 
research facility (the John Blizard Research Center) in Livingston, 
New Jersey. Results of the pilot plant combustor portion of the test 
program supporting the development of this new type of plant are 
presented. The fuels evaluated in this test program included sev- 
eral char-sorbent residues produced in a pressurized carbonizer 
pilot plant and their parent coals. The data confirmed the viability 
of the PFB combustor concept in terms of both combustion and 
emissions performance. 


26981 (LA-UR-95-1971) Analysis of fuel vaporization, fuel/ 
air mixing, and combustion in lean premixed/prevaporized 
combustors. Deur, J.M. (NYMA, Inc., Brook Park, OH (United 
States)); Penko, P.F.; Cline, M.C. Los Alamos National Lab., NM 
(United States). [1995]. 20p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950720—10: AIAA/SAE/ASME joint propulsion conference 
and exhibit, San Diego, CA (United States), 10-12 Jul 1995). Order 
Number DE95015281. Source: OSTI; NTIS; GPO Dep. 

Requirements to reduce pollutant emissions from gas turbines 
used in aircraft propulsion and ground-based power generation 
have led to consideration of lean premixed/prevaporized (LPP) 
combustion concepts. This paper describes a series of the LPP 
combustor analyses performed with KIVA-Il, a multi-dimensional 
CFD code for problems involving sprays, turbulence, and combus- 
tion. Modifications to KIVA-II’s boundary condition and chemistry 
treatments have been made to meet the needs of the present 
study. The study examines the relationships between fuel vaporiza- 
tion, fuel/air mixing, and combustion in a generic LPP combustor. 
Parameters considered include: mixer tube diameter, mixer tube 
length, mixer tube configuration (straight versus converging/ 
diverging tubes), air inlet velocity, air inlet swirl angle, secondary 
air injection (dilution holes), fuel injection velocity, fuel injection an- 
gle, number of fuel injection ports, fuel spray cone angle, and fuel 
droplet size. Cases have been run with and without combustion to 
examine the variations in fueVair mixing and potential for flashback 
due to the above parameters. The degree of fuel/air mixing is 
judged by comparing average, minimum, and maximum fueVair ra- 
tios at the exit of the mixer tube, while flame stability is monitored 
by following the location of the flame front as the solution pro- 
gresses from ignition to steady state. 


26982 (RISO-R—817(EN)) Modelling of the Voelund Cigar 
Burner by means of the computer model STRAW. Bech, N. 
Risoe National Lab., Roskilde (Denmark). Combustion Dept. 
May 1995. 60p. Contract ENS-1323/92-0005. Order Number 
DE95796411. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

EFP-92. 

The Voelund Cigar Burner gas been modelled by means of the 
Computer Model STRAW which calculates the steady and non- 
steady behaviour of surface combusting straw bales. The 
mathematical formulation is one-dimensional and the flow of gas 
through the straw bales is described by means of Darcy’s law for 
flow through a porous medium. The model treats important phe- 
nomena such as: Evaporation, condensation and diffusion of 
water; Pyrolysis of straw; Combustion of gas; Combustion of straw 
char; Thermal radiation; heat conduction in the straw; Straw-gas 
heat transfer; The straw bale properties such as porosity, perme- 
ability and water content may vary with time and the location in the 
bale. The influence of various events upon the straw bale combus- 
tion has been examined. The options considered are: Straw bale 
feed stop; Continuous straw bale feed; Change of straw bale feed 
velocity; Change of primary air flow rate; Change of straw bale wa- 
ter content. (au) 2 tabs., 61 ills., 13 refs. 


26983 (SAND-95-8641C) SPCDC: A user-friendly computa- 
tional tool for the design and refinement of practical pulse 
combustion systems. Barr, P.K. (Sandia National Labs., Albu- 
querque, NM (United States)); Keller, J.O.; Kezerle, J.A. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States);Gas 
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Research Inst., Chicago, IL (United States). DOE Contract AC04- 
94AL85000. (CONF-951113-1: International gas research 
conference, Cannes (France), 6-9 Nov 1995). Order Number 
DE95014407. Source: OSTI; NTIS; GPO Dep. 

This paper reports on the development and use of a user- 
friendly, PC-executable computer code that can assist engineers in 
designing pulse combustors for specific applications and in refining 
existing units. This code represents the culmination of over 10 
years of research and development in the field of pulse combus- 
tion. The Sandia Pulse Combustor Design Code, or SPCDC, 
couples both the fuel-air injection and the energy release to the 
time-varying pressure wave. Because the injection and combustion 
processes both drive and are driven by the wave dynamics, this 
model couples the major processes that occur in a pulse combus- 
tor. SPCDC can supplement the time-proven method of actually 
building and testing a prototype unit, and significantly reduce the 
number of units that must be tested. It will help produce a superior 
pulse combustion system tailored to a specific application and 
should help widen the range of successful applications. 


26984 (SVF-539) Inlet filters for gas turbines. Blomqvist, M. 
(Vattenfall Energisystem, Stockholm (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Jun 1995. 33p. (in 
Swedish). Order Number DE95796326. Source: OSTI; NTIS. 

Figures and tables with text in English. 

Higher demands are being made on the purity of the combustion 
air together with the development of gas turbines. Power loss, de- 
pending on fouling of the compressor blades and high temperature 
corrosion on combustion chamber and turbine blades, is a problem 
that may appear when the inlet air is not sufficiently filtrated. New 
fitter systems give economical advantages, related to less damage 
on the turbines, and less maintenance. The report describes the 
development of filters and filter systems during the last years, as 
well as test methods and examples of procedures of filter selection 
in different environments. Historically the inlet air was entirely unfil- 
trated but the development has brought more effective filtration and 
self cleaning filters. Test methods of filters have been better with 
equipment which can determine both the quantity as well as the 
size of the particles that the filter systems shall cope with. The de- 
velopment of filters has gone towards arrestance of particles 
smaller than 1 , and filter media that can stop free water in the air. 
The lifetime of the filter media has also increased with the use of 
filter stages, which separate different particle sizes, and self clean- 
ing fiters have been developed and improved. Selection of filters 
primarily depends on the environment but also on the type of 
turbine and operation conditions. Seven different groups of environ- 
ments are described, with possible particle concentrations, sizes 
and possible.damage on the turbine. The conclusion is that it may 
be profitable with a filter system designed for the specific applica- 
tion. Selection of the filter system should be preceded by the 
analyzing of air pollutions, risk of ice deposit and other local condi- 
tions that may affect the availability and economy of the turbine. 11 
refs, 7 figs, 3 tabs 


26985 (UCRL-ID—119452) Industrial burner modeling: Final 
report for the CIEE. Cloutman, L.D. Lawrence Livermore National 
Lab., CA (United States). Dec 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95017860. Source: OSTI; NTIS; GPO Dep. 

The COYOTE computer program was used as basis for a com- 
prehensive numerical model of industrial burners. This program is 
based on the full multicomponent Navier-Stokes equations and in- 
cludes a subgrid-scale turbulence model. The model was used to 
simulate the flows in a laboratory-scale burner being studied exper- 
imentally at UC-irvine. We summarize what has been learned in 
the last 3 years from simulations of this burner. This model pro- 
vides detailed information about the flow field in the furnace, 
making it a useful tool for studying the physics of burners. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 25288, 27589 


26986 (DOE/NV/10872-T203) Fingerprinting of ground wa- 
ter by ICP-MS. Progress report, April 1, 1995—June 30, 1995. 
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Stetzenbach, K. Nevada Univ., Las Vegas, NV (United States). 
Harry Reid Center for Environmental Studies. [1995]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. Order Number DE95016294. Source: OSTI; 
NTIS; GPO Dep. 

Data for the Ash Meadows six week study, eight wells south and 
west of the NTS, J-12, J-13 and Tippipah, Topopah and Cane 
springs have been verified and are included in this report. The 
three NTS springs, Tippipah, Topopah and Cane, are being studied 
under a grant from the NTS, but the data are also included here 
because of the proximity to the Yucca Mountain Site. Latitude and 
longitude for each well and the three NTS springs are provided. 


4230 Marine Engineering 


26987 (ANL/ET/CP-85028) Flow-induced vibration of tubes 
in crossflow. Chen, S.S.; Cai, Y.; Zhu, S. Argonne National Lab., 
IL (United States). [1995]. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-350695—1: International conference on offshore mechanics 
and arctic engineering, Copenhagen (Denmark), 18-22 Jun 1995). 
Order Number DE95013709. Source: OSTI; NTIS; GPO Dep. 

This paper presents an unsteady flow theory for flow-induced vi- 
bration of tubes in crossflow. It includes a general description of 
motion-dependent fluid forces, characteristics of fluid-force coeffi- 
cients, and mathematical models. The detailed results are 
presented for the constrained mode in the lift direction of various 
tube arrangements. 


26988 (CONF-950740-81) Response of wave excited off- 
shore platforms. Chang, Shih-Jung (Oak Ridge National Lab., TN 
(United States)); Hahn, G.D. Oak Ridge National Lab., TN (United 
States). [1995]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Joint 
ASME/JSME pressure vessels and piping conference; Honolulu, HI 
(United States); 23-27 Jul 1995. Order Number DE95017405. 
Source: OSTI; NTIS; GPO Dep. 

A study of the resultants of inertia and drag force components 
induced by waves on offshore structures is made, and the relations 
between these resultants and the corresponding modal forces that 
govern the structural response are examined. The information and 
concepts reported elucidate the main factors that control such 
forces. Using the deep-water approximation of linear wave theory 
and the Morison equation, it is shown that the inertia and drag 
components of the modal forces can be expressed in terms of the 
sea surface kinematics. This treatment of the wave excitations ad- 
vances the understanding of their characteristics and contributes to 
forming a basis for efficient, reliable evaluations of the response of 
wave- excited offshore platforms. 
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Refer also to citation(s) 25311, 25738, 26113, 26252, 26393, 
26394, 26596, 26665, 26669, 26706, 26713, 26725, 26730, 26731, 
26734, 26975, 27145, 27284, 27481, 28383, 28384, 28394, 28397, 
28426, 28431, 28444, 28445, 28461, 28537 


26989 (ANL/ASD/CP-85197) A micro-undulator fabricated 
by LIGA processes. Turner, L.R. (and others); Nassiri, A.; Mills, 
F.E. Argonne National Lab., IL (United States). 1995. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-950691—7: 14. international conference 
on magnet technology, Tampere (Finland), 11-16 Jun 1995). Order 
Number DE95015722. Source: OSTI; NTIS; GPO Dep. 

An undulator of period 1 mm has been designed as part of a se- 
ries of studies toward table-top synchrotron radiation sources. The 
undulator consists of a silver conductor embedded in poles and 
substrate of nickel-iron. Computations predict a field pattern of ap- 
propriate strength and quality if the current can be prevented from 
shunting from the silver across the nickel-iron poles, either through 
insulation or through slotted poles. A ten-scale model has been 
fabricated and measured; a full-scale model has also been con- 
structed by conventional machining techniques, but has not yet 
been measured. 
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26990 (FZR-48) Proceedings of the spring meeting of the 
Working Group for Electronic Instrumentation, Berlin, March 
21 - 23, 1994. Summaries. Gabriel, F. (comp.). Forschungszen- 
trum Rossendorf e.V. (FZR), Dresden (Germany). Zentralabteilung 
Forschungs- und Informationstechnik. Jul 1994. 47p. (In German). 
(CONF-9403237-: Spring meeting of Studiengruppe Elektronische 
Instrumentierung (SEI), Berlin (Germany), 21-23 Mar 1994). Order 
Number DE95798726. Source: OSTI; NTIS (US Sales Only); INIS. 

The SE!, working group for electronic instrumentation, is a 
platform for exchange of information and experience among elec- 
tronics engineers from universities and research labs, particularly 
on subjects of interest in high-energy physics and nuclear electron- 
ics engineering. The abstracts of the 12 papers presented to the 
meeting cover aspects of current interest ranging from technology 
transfer to hardware description language to data processing to 
specific measuring and control instruments. (DG) 


26991 (KCP-613-5592) Telemetry engineering and fabrica- 
tion alternative soldering techniques for CFC elimination. 
Howard, R.V. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Aug 1995. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE95016495. Source: OSTI; NTIS; 
GPO Dep. 

In an effort to eliminate the need for chlorinated fluorocarbons 
(CFCs) for several production assemblies in Telemetry Engineering 
and Fabrication, an alternate soldering reflow process to replace 
the current vapor phase system was needed. After analyzing IR, 
convection, and recovery vapor phase soldering reflow methods, it 
was discovered that an improved process would result from the im- 
plementation of a new convection reflow system. The convection 
oven reflow method was evaluated by collecting data from visual 
inspections, shear, push, and cross-section tests on several sur- 
face mount devices. 


26992 (LA-UR-95-1446) Continuous-wave diode-pumped 
Cr:YAG laser. Carrig, T.J. (Los Alamos National Lab., NM (United 
States)); Cockroft, N.J.; Pollock, C.R.; Walpole, J.N. Los Alamos 
National Lab., NM (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950540-13: 15. conference on lasers and 
electro-optics and 5th quantum electronics and laser science con- 
ference, Baltimore, MD (United States), 21-26 May 1995). Order 
Number DE95015464. Source: OSTI; NTIS; GPO Dep. 

We describe a diode-pumped Cr*+:YAG laser operating at 1.45 
um. The laser outputs xxx mW when pumped by a 2 W single- 
transverse-mode 980 nm InGaAs diode. 


26993 (LA-UR-95-1854) Design and operating experience 
of a 40 MW, highly-stabilized power supply. Boenig, H.J. (Los 
Alamos National Lab., NM (United States)); Ferner, J.A.; Bogdan, 
F.; Morris, G.C.; Rumrill, R.S. Los Alamos National Lab., NM 
(United States). [1995]. 15p. Sponsored by National Science Foun- 
dation, Washington, DC (United States);Florida State Energy 
Office, Tallahassee, FL (United States). DOE Contract W-7405- 
ENG-36. Grant DMR 9016241. (CONF-9510203-3: IEEE/Industrial 
Application Society conference, Orlando, FL (United States), 8-12 
Oct 1995). Order Number DE95015254. Source: OSTI; NTIS; 
OSTI; NTIS; GPO Dep. 

Four 10 MW, highly-stabilized power supply modules have been 
installed at the National High Magnetic Field Laboratory in Talla- 
hassee, FL, to energize water-cooled, resistive, high-field research 
magnets. The power supply modules achieve a long term current 
stability if 10 ppM over a 12 h period with a short term ripple and 
noise variation of <10 ppM over a time period of one cycle. The 
power supply modules can operate independently, feeding four 
separate magnets, or two, three or four modules can operate in 
parallel. Each power supply module consists of a 12.5 kV vacuum 
circuit breaker, two three-winding, step-down transformers, a 24- 
pulse rectifier with interphase reactors, and a passive and an active 
fitter. Two different transformer tap settings allow rated de supply 
output voltages of 400 and 500 V. The rated current of a supply 
module is 17 kA and each supply module has a one-hour overload 
capability of 20 kA. The isolated output terminals of each power 
supply module are connected to a reversing switch. An extensive 
high-current bus system allows the modules to be connected to 16 





magnet cells. This paper presents the detailed design of the power 
supply components. Various test results taken during the commis- 
sioning phase with a 10 MW resistive load and results taken with 
the research magnets are shown. The effects of the modules on 
the electrical supply system and the operational behavior of the 
power factor correction/harmonic filters are described. Included also 
are results of a power supply module feeding a superconducting 
magnet during quench propagation tests. Problems with the power 
supply design and solutions are presented. Some suggestions on 
how to improve the performance of these supplies are outlined. 


26994 (LA-UR-95-1913) Tunable, CW, multicolor visible 
upconversion fiber lasers operating at room temperature. Gos- 
nell, T.R.; Xie, Ping. Los Alamos National Lab., NM (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9510193— 
2: LEOS ‘95: Institute of Electrical and Electronics Engineers 
Lasers and Electro-Optics Society annual meeting, San Francisco, 
CA (United States), 30 Oct - 2 nov 1995). Order Number 
DE95015193. Source: OSTI; NTIS; GPO Dep. 

By pumping with either a single Ti:sapphire laser or a single 
diode laser, upconversion laser output from a praseodymium- 
ytterbium codoped ZBLAN fiber has been obtained in the red, 
orange, green, and blue spectral regions. 


26995 (LA-UR-95-2234) Physical vapor deposited alu- 
minum foils trom high energy density physics experiments. 
Barthell, B.L.; Anderson, W.E.; Gomez, V.M.; Henneke, B.F.; 
Moore, J.E.; Reeves, G.A.; Salazar, M.A.; Townsend, J.D. Los 
Alamos National Lab., NM (United States). [1995]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950750—24: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016838. Source: OSTI; NTIS; GPO Dep. 

Fabrication of cylindrical aluminum load foils and graded thick- 
ness aluminum vacuum opening switch foils is described. Load 
foils are vaporized by joule heating and imploded by J x B forces 
to stagnate on axis and create soft x-rays. Plasma flow switch foils 
are mounted to shunt the vacuum power flow channel of a coaxial 
gun and are vaporized by joule heating. The resultant graded den- 
sity plasma is magnetically driven down the annular power flow 
channel. Opening switch action occurs when the shunt plasma 
crosses a load slot in the center conductor. These foil components 
have been used in both the Pegasus and Procyon experiments. 


26996 (LA-UR-95-2321) Instabilities in foil implosions and 
the effect of radiation output. Oona, H. (and others); Peterson, 
D.L.; Goforth, J.H. Los Alamos National Lab., NM (United States). 
1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950750-6: 10. In- 
stitute of Electrical and Electronics Engineers (IEEE) pulsed power 
conference, Albuquerque, NM (United States), 10-13 Jul 1995). Or- 
der Number DE95016787. Source: OSTI; NTIS; GPO Dep. 

One of the aims of the Athena program at the Los Alamos Na- 
tional Laboratory is the generation of a high fluence of soft x-rays 
from the thermalization of an radially imploding foil. In the experi- 
ments in Athena program, a large axial current is passed through a 
cylindrical aluminum foil. Under the action of the Lorentz force, the 
resulting plasma accelerates toward the axis, thermalizes, and pro- 
duces a fast soft x-ray pulse with a blackbody temperature up to 
several hundred electron volts. In order that there be the maximum 
power compression and the highest x-ray fluence and temperature, 
the plasma stagnation on axis must occur very promptly. This re- 
quires that the imploding plasma be as thin and symmetric as 
possible. A serious problem in the thermalization process is the 
formation of instabilities in the plasma due to the self-magnetic 
field that governs the implosion of foil. A large diagnostic effort was 
developed to capture the details of the implosion and instability 
growth in several foil implosion experiments. In this report, we will 
present visible light images and x-ray data designed to study the 
effects of foil mass, current, and initial perturbations on the instabil- 
ity growth during foil implosion. Representative data is presented 
from several experiments using the Pegasus capacitor bank system 
and the explosively driven Procyon system. These experiments are 
labeled Peg 25 and Peg 33 for the Pegasus experiments and 
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PDD1, PDD2 and PRFO for the Procyon experiments. In these ex- 
periments, all foils had radii of 5 centimeters but varied in mass 
and initial conditions. Experimental data from several shots were 
compared with each other and to a radiation magnetohydrody- 
namic (RMHD) computation and described in a separate paper. 


26997 (LA-UR-95-2367) Results of Russian/US high perfor- 
mance DEMG experiment. Buyko, A.M. (All Russian Scientific 
Research Institute of Experimental Physics, Novgorod (Russian 
Federation)); Bidylo, N.P.; Chernyshev, V.K. Los Alamos National 
Lab., NM (United States). 1995. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950750—14: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016776. Source: 
OSTI; NTIS; GPO Dep. 

In November 1992, the All Russian Scientific Research Institute 
of Experimental Physics (VNIIEF), Arzamas-16, Russia and the Los 
Alamos National Laboratory, Los Alamos NM, USA embarked on a 
historic effort to conduct a joint explosive pulse-power experiment. 
With the concurrence of the Ministry of Atomic Energy (Russia) 
and the Department of Energy (USA), the two laboratories entered 
into a Laboratory-to-Laboratory collaboration in the areas of very 
high energy pulse power and ultrahigh magnetic fields in order to 
explore problems of mutual scientific interest. The first experiment 
was an explosively powered, fast, high-current pulse-power experi- 
ment. The experiment employed a flux compressor, inductive store, 
and opening switch to demonstrate the feasibility of supplying 
many megajoules of electrical energy on microsecond time scales, 
to high energy density physics experiments. The experiment was 
successfully conducted in Arzamas-16 on September 22, 1993. 


26998 (LA-UR-95-2419) Use of a variable frequency source 
with a single-mode cavity to process ceramic filaments. Vogt, 
G.J.; Regan, A.H.; Rohlev, A.S.; Curtin, M.T. Los Alamos National 
Lab., NM (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509204-—2: Microwave and high frequency heating, Cam- 
bridge (United Kingdom), 17-21 Sep 1995). Order Number 
DE95016889. Source: OSTI; NTIS; GPO Dep. 

Rapid feedback control is needed for practical microwave pro- 
cessing of continuous ceramic oxide filaments to regulate the 
process temperature where the -dielectric properties of the fila- 
ments change rapidly with temperature. These dielectric changes 
can produce large rapid changes in the resonant frequency, the 
reflectivity, and the power density of the cavity. A broadband trav- 
eling wave tube (TWT) amplifier provides a highly versatile process 
control platform for filament processing. By comparing a RF signal 
from the cavity to a reference signal from the TWT, phase informa- 
tion can be used in a negative feedback loop to allow the oscillator 
to track the cavity frequency as it shifts due to the changing dielec- 
tric constant in the filaments being heated. By sampling the electric 
field level in the cavity with a detector, amplitude control can be 
done to maintain a constant absorbed power in a fiber tow, which 
is important for controlling the tow heating and temperature. This 
paper describes the design and testing of feedback controller with 


mullite rods in a single-mode TE;o, resonator driven by a commer- 
cial TWT. 


26999 (LA-UR-95-2551) Series fault limiting resistors for 
Atlas Marx modules. Thompson, C. (Los Alamos National Lab., 
NM (United States)); Bowman, D.; Gribble, R.F.; Griego, J.; Hinck- 
ley, W.B.; Kasik, R.J.; Reass, W.A.; Parsons, W.M.; Cooper, R.A. 
Los Alamos National Lab., NM (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950750-20: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95017003. Source: OSTI; NTIS; GPO Dep. 

The proposed Atlas design provides a current pulse to the exper- 
iment chamber from a set of 20, 3-Marx-unit-wide modules radially 
positioned around a retangular disk transmission-line system (total 
of 60 Marxes in parallel)’. The Atlas circuit is designed to be near- 
critically-damped network with a total erected capacitance of 200 
uF at 600 KV. The justification for the necessary circuit resistance 
in this approach is based on reliability, fault tolerance and 
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operational maintenance’. Also the use of high energy- density ca- 
pacitors that have lower tolerance to voltage reversal is a primary 
reason for the damping provided by significant series resistance. 
To obtain the damping there are two system resistors in the Atlas 
design. One resistor is a shunt element designed to damp the res- 
onance caused by the relatively high-Q disk transmission-line 
capacitance and the Marx bank inductance. The second, more sig- 
nificant resistor is a series, fault-current limiting element that also 
performs the necessary damping for voltage reversal at the bank 
capacitors. The Series resistor is the subject of this paper. 


27000 (LA-UR-95-2553) Plasma gate switch experiment on 
Pegasus Il. Wysocki, F.J. (and others); Benage, J.F. Jr.; Shlachter, 
J.S. Los Alamos National Lab., NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-22: 10. institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95017001. Source: OSTI; NTIS; GPO Dep. 

The plasma gate switch is a novel technique for producing a 
long conduction time vacuum opening switch. The switch consists 
of an aluminum foil which connects the cathode to the anode in a 
coaxial geometry. The foil is designed so that the maximum axial 
acceleration is in the center of the foil and that at the appropriate 
time, the center opens up and magnetic flux is carried down the 
gun to the load region. The switch is designed to minimize the 
amount of mass transported into the load region. We have com- 
pleted the first experimental test of this design and present results 
from the test. These results indicate there were some asymmetry 
problems in the construction of the switch but that otherwise the 
switch performed as expected. 


27001 (LA-UR-95-2554) ATLAS reliability analysis. Bartsch, 
R.R. Los Alamos National Lab., NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-23: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95017000. Source: OSTI; NTIS; GPO Dep. 

Key elements of the 36 MJ ATLAS capacitor bank have been 
evaluated for individual probabilities of failure. These have been 
combined to estimate system reliability which is to be greater than 
95% on each experimental shot. This analysis utilizes Weibull or 
Weibull-like distributions with increasing probability of failure with 
the number of shots. For transmission line insulation, a minimum 
thickness is obtained and for the railgaps, a method for obtaining a 
maintenance interval from forthcoming life tests is suggested. 


27002 (LA-UR—-95-2810) Microwave axial free-electron laser 
with enhanced phase stability. Caristen, B.E. (Los Alamos Na- 
tional Lab., NM (United States)); Fortgang, C.M.; Fazio, M.V.; 
Haynes, W.B.; May, L.M.; Potter, JM. Los Alamos National Lab.., 
NM (United States). [1995]. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9508156-1: Free electron laser conference, New York, NY 
(United States), 21-25 Aug 1995). Order Number DE95016926. 
Source: OSTI; NTIS; GPO Dep. 

Free-electron lasers (FELs) amplifiers have demonstrated high 
efficiencies and high output power at microwave wavelengths. 
However, measurements and simulations have indicated that the 
present level of phase stability for these devices is not sufficient for 
driving linear accelerators. Fluctuations in the diode voltage, which 
is needed to accelerate the electron beam, are the largest cause of 
the shifts in the phase of the output power. Present-day pulse- 
power technology cannot keep the voltage fluctuations less than 1/ 
4%. However, we have found a scheme that win make the output 
phase much less sensitive to these fluctuations by exploiting the 
traveling-wave nature of the FEL interaction. In this paper we study 
the phase stability issue by analyzing the dispersion relation for an 
axial FEL, in which the rf field is transversely wiggled and the elec- 
tron trajectories are purely longitudinal. The advantage of using the 
axial FEL interaction instead of the common transverse FEL inter- 
action is that the dispersion relation is not additionally complicated 
by how the transverse electron motion depends on the diode volt- 
age and such a device is simpler and less expensive to construct 
than a transverse-coupling FEL because there is no wiggler. By 
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examination of the dispersion relation it is found that the effect of 
the phase dependency on the beam’s velocity can be cancelled by 
the effect of the phase dependency on the beam’s plasma wave, 
for an annular electron beam. This cancellation leads to first-order 
phase stability, which is not possible for standing-wave devices, 
such as klystrons. Detailed particle-in-cell simulations are included 
to demonstrate the transverse wiggling of the rf mode and the axial 
FEL interaction. 


27003 Semiconductor switch geometry with electric field 
shaping. Booth, R.; Pocha, M.D. To Dept. of Energy. 1993. Filed 
date 9 Jun 1993. U.S. Patent Application 8-072,310. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE95017116. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

An optoelectric switch is disclosed that utilizes a cylindrically 
shaped nd contoured GaAs medium or other optically active semi- 
conductor medium to couple two cylindrically shaped metal 
conductors with flat and flared termination points each having an 
ovoid prominence centrally extending there from. Coupling the trun- 
cated ovoid prominence of each conductor with the cylindrically 
shaped optically active semiconductor causes the semiconductor to 
cylindrically taper to a triple junction circular line at the base of 
each prominence where the metal conductor conjoins with the 
semiconductor and a third medium such as epoxy or air. Tapering 
the semiconductor at the triple junction inhibits carrier formation 
and injection at the triple junction and thereby enables greater cur- 
rent carrying capacity through and greater sensitivity of the bulk 
area of the optically active medium. 


27004 _—lonization tube simmer current circuit. Steinkraus, R.F. 
Jr. To Dept. of Energy. 1993. Filed date 7 Jul 1993. U.S. Patent 
Application 8-087,221. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017118. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention is comprised of a highly efficient flash lamp sim- 
mer current circuit which utilizes a fifty percent duty cycle square 
wave pulse generator to pass a current over a current limiting in- 
ductor to a full wave rectifier. The DC output of the rectifier is then 
passed over a voltage smoothing capacitor through a reverse cur- 
rent blocking diode to a flash lamp tube to sustain ionization in the 
tube between discharges via a small simmer current. An alternate 
embodiment of the circuit combines the pulse generator and induc- 
tor in the form of an FET off line square wave generator with an 
impedance limited step up output transformer which is then applied 
to the full wave rectifier as before to yield a similar simmer current. 


27005 Removal of field and embedded metal by spin spray 
etching. Contolini, R.J.; Mayer, S.T.; Tarte, L.A. 1993. Filed date 
16 Jul 1993. U.S. Patent Application 8-092,090. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95017127. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This invention is comprised of a process of removing both the 
field metal, such as copper, and a metal, such as copper, embed- 
ded into a dielectric or substrate at substantially the same rate by 
dripping or spraying a suitable metal etchant onto a spinning wafer 
to etch the metal evenly on the entire surface of the wafer. By this 
process the field metal is etched away completely while etching of 
the metal inside patterned features in the dielectric at the same or 
a lesser rate. This process is dependent on the type of chemical 
etchant used, the concentration and the temperature of the solu- 
tion, and also the rate of spin speed of the wafer during the 
etching. The process substantially reduces the metal removal time 
compared to mechanical polishing, for example, and can be carried 
out using significantly less expensive equipment. 


27006 ~—s HHalll-effect arc protector. Rankin, R.A.; Kotter, D.K. To 
Dept. of Energy. 1993. Filed date 27 Jul 1993. U.S. Patent Appli- 
cation 8-097,187. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE95017131. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Hall-Effect Arc Protector is used to protect sensitive elec- 
tronics m high energy arcs. The apparatus detects arcs by 
monitoring an electric conductor, of the instrument, for changes in 
the electromagnetic field surrounding the conductor which would be 





indicative of a possible arcing condition. When the magnitude of 
the monitored electromagnetic field exceeds a predetermined 
threshold, the potential for an instrument damaging arc eidsts and 
the control system logic activates a high speed circuit breaker. The 
activation of the breaker shunts the energy imparted to the input 
signal through a dummy load to the ground. After the arc condition 
is terminated, the normal signal path is restored. 


27007 (PNL-SA-25661) Estimating damping effectiveness 
of BPA’s thyristor controlled series capacitor by applying time 
and frequency domain methods to measured response. Trud- 
nowski, D.J.; Donnelly, M.K.; Hauer, J.F. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950727—2: Summer meeting of the IEEE Power Engineer- 
ing Society, Portland, OR (United States), 23-27 Jul 1995). Order 
Number DE95016800. Source: OSTI; NTIS; GPO Dep. 

Recently, a 500-kV thyristor controlled series capacitor (TCSC) 
was installed in the Bonneville Power Administration system in the 
northwestern United States. Extensive field testing has included 
modulation experiments to determine the effect of the TCSC on 
low- frequency procedures, analysis methods, and results for esti- 
mating the damping effectiveness of the TCSC. Modulation 
methods include driving the TCSC with step and random noise, and 
analysis techniques include time (Prony analysis) and frequency- 
domain identification. Results indicate that: (1) the TCSC can have 
significant impact on system dynamics; and (2) under a very small 
feedback gain, the TCSC provides measurable added damping. 


27008 (SAND-94-3228C) Multi-segment coherent beam 
combining. Neal, D.R.; Tucker, S.D.; Morgan, R.; Smith, T.G.; 
Warren, M.E.; Gruetzner, J.K.; Rosenthal, R.R.; Bentley, A.E. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950793—22: 40. annual meet- 
ing of the Society of Photo-Optical Instrumentation Engineers, San 
Diego, CA (United States), 9-14 Jul 1995). Order Number 
DE95016728. Source: OSTI; NTIS; GPO Dep. 

Scaling laser systems to large sizes for power beaming and other 
applications can sometimes be simplified by combing a number of 
smaller lasers. However, to fully utilize this scaling, coherent beam 
combination is necessary. This requires measuring and controlling 
each beam’s pointing and phase relative to adjacent beams using 
an adaptive optical system. We have built a sub-scale brass-board 
to evaluate various methods for beam-combining. It includes a seg- 
mented adaptive optic and several different specialized wavefront 
sensors that are fabricated using diffractive optics methods. We 
have evaluated a number of different phasing algorithms, including 
hierarchical and matrix methods, and have demonstrated phasing 
of several elements. The system is currently extended to a large 
number of segments to evaluate various scaling methodologies. 


27009 


(SAND-95-0569C) Plasma process control with opti- 
cal emission spectroscopy. Ward, P.P. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 8p. Sponsored by US- 


DOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-951135—2: International mechanical en- 
gineering congress and exhibition - winter annual meeting of the 
American Society of Mechanical Engineers, San Francisco, CA 
(United States), 12-17 Nov 1995). Order Number DE95009857. 
Source: OSTI; NTIS; GPO Dep. 

Plasma processes for cleaning, etching and desmear of elec- 
tronic components and printed wiring boards (PWB) are difficult to 
predict and control. Non-uniformity of most plasma processes and 
sensitivity to environmental changes make it difficult to maintain 
process stability from day to day. To assure plasma process perfor- 
mance, weight loss coupons or post-plasma destructive testing 
must be used. The problem with these techniques is that they are 
not real-time methods and do not allow for immediate diagnosis 
and process correction. These methods often require scrapping 
some fraction of a batch to insure the integrity of the rest. Since 
these methods verify a successful cycle with post-plasma diagnos- 
tics, poor test results often determine that a batch is substandard 
and the resulting parts unusable. Both of these methods are a 
costly part of the overall fabrication cost. A more efficient method 
of testing would allow for constant monitoring of plasma conditions 
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and process control. Process failures should be detected before 
the parts being treated. are damaged. Real time monitoring would 
allow for instantaneous corrections. Multiple site monitoring would 
allow for process mapping within one system or simultaneous 
monitoring of multiple systems. Optical emission spectroscopy con- 
ducted external to the plasma apparatus would allow for this sort of 
multifunctional analysis without perturbing the glow discharge. In 
this paper, optical emission spectroscopy for non-intrusive, in situ 
process control will be explored. A discussion of this technique as 
it applies towards process control, failure analysis and endpoint de- 
termination will be conducted. Methods for identifying process 
failures, progress and end of etch back and desmear processes 
will be discussed. 


27010 (SAND-95-0616C) Material and processing issues 
for the monolithic integration of microelectronics with surface- 
micromachined polysilicon sensors and actuators. Smith, J.H.; 
Montague, S.; Sniegowski, J.J. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9510205-2: Micromachining and microfabrication process 
technology conference, Austin, TX (United States), 23-24 Oct 
1995). Order Number DE95016722. Source: OSTI; NTIS; GPO 
Dep. 

The monolithic integration of micromechanical devices with their 
controlling electronics offers potential increases in performance as 
well as decreases in cost for these devices. Analog Devices has 
demonstrated the commercial viability of this integration by inter- 
leaving the micromechanical fabrication steps of an accelerometer 
with the microelectronic fabrication steps of its controlling electron- 
ics. Sandia’s Microelectronics Development Laboratory has 
integrated the micromechanical and microelectronic processing se- 
quences in a_ segregated fashion. In this CMOS-first, 
micromechanics-last approach, conventional aluminum metalliza- 
tion is replaced by tungsten metallization to allow CMOS to 
withstand subsequent high-temperature processing during the mi- 
cromechanical fabrication. This approach is a further development 
of an approach originally developed at UC Berkeley. Specifically, 
the issues of yield, repeatability, and uniformity of the tungsten/ 
CMOS approach are addressed. Also, material issues related to 
the development of high-temperature diffusion barriers, adhesion 
layers, and low-stress films are discussed. Processing and material 
issues associated with alternative approaches to this integration 
such as micromechanics- first, CMOS-last or the interleaved pro- 
cess are also discussed. 


27011 (SAND—95-0624C) Future technology challenges for 
failure analysis. Anderson, R.E.; Soden, J.M.; Henderson, C.L. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951156—-1: 21. international 
symposium for testing and failure analysis, Santa Clara, CA 
(United States), 5-10 Nov 1995). Order Number DE95016411. 
Source: OSTI; NTIS; GPO Dep. 

Failure analysis is a critical element in the integrated circuit man- 
ufacturing industry. This paper explores the challenges for IC 
failure analysis in the environment of present and future silicon IC 
technology trends, using the 1994 National Technology Roadmap 
for Semiconductors as a technology guide. Advanced failure analy- 
sis techniques that meet the challenges of state-of-the-art IC 
technology are described and their applications are discussed. 
New paradigms will be required for failure analysis to keep pace 
with future advancements in IC technology. 


27012 (SAND-—95-0758) Non-invasive current and voltage 
imaging techniques for integrated circuits using scanning 
probe microscopy. Final report, LDRD Project FY93 and FY94. 
Campbell, A.N.; Cole, E.l. Jr.; Tangyunyong, Paiboon. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jun 1995. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95013857. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the first practical, non-invasive technique 
for detecting and imaging currents internal to operating integrated 
circuits (ICs). This technique is based on magnetic force mi- 
croscopy and was developed under Sandia National Laboratories’ 
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LDRD (Laboratory Directed Research and Development) program 
during FY 93 and FY 94. LDRD funds were also used to explore a 
related technique, charge force microscopy, for voltage probing of 
ICs. This report describes the technical work performed under this 
LDRD as well as the outcomes of the project in terms of publica- 
tions and awards, intellectual property and licensing, synergistic 
work, potential future work, hiring of additional permanent staff, 
and benefits to DOE’s defense programs (DP). 


27013 (SAND-95-0797C) Laser micromachining of through 
via interconnects in active die for 3-D multichip module. Chu, 
D.; Miller, W.D. Sandia National Labs., Albuquerque, NM (United 
States). 1995. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9510209-1: 17. 
IEEE/CHMT international electronics manufacturing technology 
symposium, Austin, TX (United States), 2-3 Oct 1995). Order Num- 
ber DE95017548. Source: OSTI; NTIS; GPO Dep. 

One method to increase density in integrated circuits (IC) is to 
stack die to create a 3-D multichip module (MCM). In the past, 
special post wafer processing was done to bring interconnects out 
to the edge of the die. The die were sawed, glued, and stacked. 
Special processing was done to create interconnects on the edge 
to provide for interconnects to each of the die. These processes 
require an IC type fabrication facility (fab) and special processing 
equipment. In contrast, we have developed packaging assembly 
methods to created vertical through vias in bond pads of active sili- 
con die, isolate these vias, and metal fill these vias without the use 
of a special IC fab. These die with through vias can then be joined 
and stacked to create a 3-D MCM. Vertical through vias in active 
die are created by laser micromachining using a Nd:YAG laser. Be- 
sides the fundamental 1064 nm (infra-red) laser wavelength of a 
Nd:YAG laser, modifications to our Nd:YAG laser allowed us to 
generate the second harmonic 532 nm (green) laser wavelength 
and fourth harmonic 266nm (ultra violet) laser wavelength in laser 
micromachining for these vias. Experiments were conducted to de- 
termine the best laser wavelengths to use for laser micromachining 
of vertical through vias in order to minimize damage to the active 
die. Via isolation experiments were done in order to determine the 
best method in isolating the bond pads of the die. Die thinning 
techniques were developed to allow for die thickness as thin as 50 
yum. This would allow fer high 3-D density when the die are 
stacked. A method was developed to metal fill the vias with solder 
using a wire bonder with soker wire. 


27014 (SAND-95-0861) Smart substrates: Making multi 
chip modules smarter. Wunsch, T.F.; Treece, R.K. Sandia 
National Labs., Albuquerque, NM (United States). May 1995. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95015770. Source: 
OSTI; NTIS; GPO Dep. 

A novel multi-chip module (MCM) design and manufacturing 
methodology which utilizes active CMOS circuits in what is nor- 
mally a passive substrate realizes the ‘smart substrate’ for use in 
highly testable, high reliability MCMS. The active devices are used 
to test the bare substrate, diagnose assembly errors or integrated 
circuit (IC) failures that require rework, and improve the testability 
of the final MCM assembly. A static random access memory 
(SRAM) MCM has been designed and fabricated in Sandia Micro- 
electronics Development Laboratory in order to demonstrate the 
technical feasibility of this concept and to examine design and 
manufacturing issues which will ultimately determine the economic 
viability of this approach. The smart substrate memory MCM repre- 
sents a first in MCM packaging. At the time the first modules were 
fabricated, no other company or MCM vendor had incorporated ac- 
tive devices in the substrate to improve manufacturability and 
testability, and thereby improve MCM reliability and reduce cost. 


27015 
face finishes team task WBS No. 3.1.1: Phase 1, Etching 
Studies: Chemical etching of copper for improved solderabil- 
ity. Stevenson, J.O.; Guilinger, T.R.; Hosking, F.M.; Yost, F.G.; 
Sorensen, N.R. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1995. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95015056. Source: OSTI; NTIS; GPO Dep. 


(SAND-95-1241) NCMS PWB program report sur- 
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Sandia National Laboratories has established a Cooperative Re- 
search and Development Agreement with consortium members of 
the National Center for Manufacturing Sciences (NCMS) to develop 
fundamental generic technology in the area of printed wiring board 
materials and surface finishes. Improved solderability of copper 
substrates is an important component of the Sandia-NCMS pro- 
gram. We are investigating the effects of surface roughness on the 
wettability and solderability behavior of several different types of 
copper board finishes. In this paper, we present roughness and sol- 
derability characterizations for a variety of chemically-etched copper 
substrates. Initial testing on six chemical etches demonstrate that 
surface roughness can be greatly enhanced through chemical etch- 
ing. Noticeable improvements in solder wettability were observed to 
accompany increases in roughness. A number of different algo- 
rithms and measures of roughness were used to gain insight into 
surface morphologies that lead to improved solderability. 


27016 (SAND-95-1292C) Guest-host crosslinked poly- 
imides for integrated optics. Kowalczyk, T.C. (Case Western 
Reserve Univ., Cleveland, OH (United States). Dept. of Physics); 
Kose, T.Z.; Singer, K.D.; Beuhler, A.J.; Wargowski, D.A.; Cahill, 
P.A.; Seager, C.H.; Meinhardt, M.B. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 19p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
49620-93-1-0202. (CONF-950801-—5: 210. national meeting of the 
American Chemical Society, Chicago, IL (United States), 20-25 
Aug 1995). Order Number DE95014856. Source: OSTI; NTIS; 
GPO Dep. 

We report on the optical and electrical characterization of aro- 
matic, fluorinated, fully imidized, organic soluble, thermally and 
photochemically, crosslinkable, guest-host polyimides for integrated 
optics. Refractive indices and optical losses were measured to 
evaluate the performance of these materials for passive applica- 
tions. Materials were doped with two high temperature nonlinear 
optical chromophores, and poled during crosslinking to produce 
nonlinear optical materials. Measurements of electro-optic coeffi- 
cient, macroscopic second order susceptibility, and conductivity 


were performed to assess these materials as potential candidates 
for active devices. 


27017 (SAND-95-1305C) High efficiency oxide confined 
vertical cavity surface emitting lasers. Lear, K.L.; Kilcoyne, S.P.; 
Schneider, R.P. Jr.; Choquette, K.D.; Hadley, G.R. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9510193—-1: LEOS ‘95: Institute of Electrical 
and Electronics Engineers Lasers and Electro-Optics Society an- 
nual meeting, San Francisco, CA (United States), 30 Oct - 2 nov 
1995). Order Number DE95013358. Source: OSTI; NTIS; GPO 
Dep. 

Optical loss is studied in devices with either two aligned aper- 
tures above and below the active region or with a single effective 
aperture above the active region. The latter exhibit slope efficien- 
cies of up to 1 W/A. 


27018 (SAND-95-1366C) Characterization of solder flow on 
PWB surfaces. Hosking, F.M.; Yost, F.G. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9508140-1: Surface mount international 
conference, San Jose, CA (United States), 27-31 Aug 1995). Order 
Number DE95014887. Source: OSTI; NTIS; GPO Dep. 

Different solderability tests have been developed to determine 
the wetting behavior of solder on metallic surfaces. None offer an 
exact measure of capillary flow associated with conventional mixed 
technology soldering. With shrinking package designs, increasing 
reliability requirements, and the emergence of new soldering tech- 
nologies, there is a growing need to better understand and predict 
the flow of solder on printed wiring board (PWB) surfaces. Sandia 
National Laboratories has developed a capillary flow solderability 
test, through a joint effort with the National Center for Manufactur- 
ing Sciences, that considers this fundamental wetting issue for 
surface mount technology. The test geometry consists of a metal 
strip (width, 5) connected to a circular metal pad (radius, r-). Test 





methodology, experimental results, and validation of a flow model 
are presented in this paper. 


27019 (SAND—95-1367C) An evaluation of prototype sur- 
face mount circuit boards assembled with three non-lead 
bearing solders. Vianco, P.T. (Sandia National Labs., Albu- 
querque, NM (United States)); May, C. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9508140-3: Surface mount international 
conference, San Jose, CA (United States), 27-31 Aug 1995). Order 
Number DE95014889. Source: OSTI; NTIS; GPO Dep. 

Prototype circuit board test vehicles wee assembled with three 
candidate lead-free soklers: 96.5Sn-3.5Ag (wt %), 58Bi-42Sn, and 
91.84Sn-3.33 Ag 83Bi., using a forced-convection/infrared furnace 
and RMA flux based pastes. Wettability of circuit board features 
and packages was best with Sn-Ag-Bi alloy followed in order by Bi- 
Sn and Sn-Ag solders. The Sn-Ag-Bi solder had a greater 
propensity for void formation in the joints. The reliability assess- 
ment was based upon solder joint microstructure and the shear 
strength of selected leadiess packages. Solder joint damage was 
of a greater extent after thermal shock exposures rather than ther- 
mal cycling. The Sn-Ag-Bi alloy on the largest package appeared 
most susceptible to thermal shock. Test vehicle performance 
clearly demonstrated that, with the non-lead solders, local thermal 
expansion mismatch can be as detrimental to joint integrity as the 
traditional global mismatch damage. 


27020 (SAND-—95-1507C) Photoconductive semiconductor 
switches for firing sets and electro-optic modulators. Loubriel, 
G.M.; Zutavern, F.J.; Baca, A.G.; Hjalmarson, H.P.; Helgeson, 
W.D.; O'Malley, M.W. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950750-5: 10. Institute of Electrical and Electronics Engineers 
(IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95015087. Source: 
OSTI; NTIS; GPO Dep. 

Optically activated GaAs switches operated in their high main 
mode are being used or tested for pulsed power applications as di- 
verse as low impedance, high current pursers, and high impedance, 
low current Pockels cell or Q switch drivers. These are important to 
firing sets in munitions, lasers used in detonation of munitions, and 
lasers used in large weapons effects simulators (such as Jupiter). 
For firing, sets we have switched 2.8 kA at 3 kV de charge in a 
very compact package. For driving Q switches, the load is the 
small (30 pF) capacitance of the Q switch which is charged to 6 
kV. We have demonstrated that we can modulate a laser beam 
with a sub ns risetime. Some aspects of the switches that are rele- 
vant to most of these applications are lifetime (longevity), leakage 
resistance, jitter, and trigger energy. This paper will describe the 
specific project requirements and switch parameters in all of these 
applications, and emphasize the switch research and development 
that is being pursued to address the important issues. 


27021 (SAND—95-1544C) Singlet oxygen and organic 
light-emitting diodes. Jacobs, S.J. (Sandia National Labs., Albu- 
querque, NM (United States)); Sinclair, M.B.; Valencia, V.S.; 
Kepler, R.G.; Clough, R.L.; Scurlock, R.D.; Ogilby, P.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951033-20: 27. international 
technical conference of the Society for the Advancement of Mate- 
rial and Process Engineering (SAMPE): diversity into the next 
century, Albuquerque, NM (United States), 9-12 Oct 1995). Order 
Number DE95015246. Source: OSTI; NTIS; GPO Dep. 

The preparation of light emitting diodes employing a new class 
of materials, 5,10-dihetera 5,10-dihydro-indeno[3,2b]indenes, as 
hole transport agents is described. These materials have been 
found to be more resistant to degradation by singlet oxygen than a 
poly(p-phenylene vinylene) (PPV) derivative. 


27022 (SAND—95-1639C) Assessment of NiPd finished 
components for surface mount assembly applications. Finley, 
D.W. (AT and T Bell Laboratories, Princeton, NJ (United States)); 
Ray, U.; Artaki, |.; Vianco, P.; Shah, S.; Reyes, A.; Haq, M. Sandia 
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National Labs., Albuquerque, NM (United States). [1995]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9508140—2: Surface mount in- 
ternational conference, San Jose, CA (United States), 27-31 Aug 
1995). Order Number DE95015774. Source: OSTI; NTIS; GPO 
Dep. 

Recent trends towards finer pitch devices and assembly with 
lead free solders have resulted in increased interest in NiPd plated 
component leads by the electronics industry. This paper discusses 
the performance of NiPd fine pitch components as determined by 
wettability, assembly performance and solder joint reliability. As- 
sembly evaluations were performed with a lead free solder as well 
as with eutectic SnPb solder. The compatibility of the NiPd compo- 
nent leads with different circuit board finishes (metallic and organic 
azole) will also be discussed. 


27023 (SAND-95-1670C) Photon statistics, film preparation 
and characterization in fluorescent microthermal imaging. 
Tangyunyong, Paiboon; Barton, D.L. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-951156—2: 21. international symposium for testing and fail- 
ure analysis, Santa Clara, CA (United States), 5-10 Nov 1995). 
Order Number DE95016098. Source: OSTI; NTIS; GPO Dep. 
Fluorescent microthermal imaging (FMI) involves coating a sam- 
ple surface with a thin inorganic-based film that, upon exposure to 
uv light, emits temperature-dependent fluorescence. FMI offers the 
ability to create thermal maps of integrated circuits with a thermal 
resolution theoretically limited to 1 m°C and a spatial resolution 
diffraction-limited to 0.3 4m. Even though FMI has been in use for 
more than a decade, many factors that can affect the thermal im- 
age quality have not been studied well. This paper presents recent 
results showing the limitations from photon shot noise and the im- 
provement in signal-to-noise ratio from signal averaging. Three 
important factors in film preparation and characterization are pre- 
sented that have a significant impact on thermal quality and 
sensitivity of FMI: uv bleaching, film dilution, and film curing. It is 
shown how proper film preparation and data collection method can 
dramatically improve the quality of FMI thermal images. 


27024 (SAND—95-1752C) Inspection of chemically rough- 
ened copper surfaces using optical interferometry and 
scanning electron microscopy: Establishing a correlation be- 
tween surface morphology and solderability. Stevenson, J.O.; 
Hosking, F.M.; Guilinger, T.R.; Yost, F.G.; Sorensen, N.R. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9507160-2: 28. international 
Metallographic Society (IMS) conference, Albuquerque, NM (United 
States), 25-26 Jul 1995). Order Number DE95016403. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has established a Cooperative Re- 
search and Development Agreement with consortium members of 
the National Center for Manufacturing Sciences (NCMS) to develop 
fundamental generic technology in printed wiring board materials 
and surface finishes. We are investigating the effects of surface 
roughness on the wettability and solderability behavior of several 
types of copper board finishes to gain insight into surface mor- 
phologies that lead to improved solderability. In this paper, we 
present optical interterometry and scanning electron microscopy re- 
sults for a variety of chemically-etched copper substrates. Initial 
testing on six chemical etches demonstrate that surface roughness 
can be greatly enhanced through chemical etching. Noticeable 
movements in solder wettability were observed to company in- 
creases in roughness. 


27025 (SAND-95-1757C) Micromachined sensor and actua- 
tor research at Sandia’s Microelectronics Development 
Laboratory. Smith, J.H. Sandia National Labs., Albuquerque, NM 
(United States). 1995. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-9509205— 
1: Sensors Expo, Chicago, IL (United States), 12-14 Sep 1995). 
Order Number DE95016407. Source: OSTI; NTIS; GPO Dep. 

An overview of the major sensor and actuator projects using the 
micromachining capabilities of the Microelectronics Development 
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Laboratory at Sandia National Laboratories are presented. Devel- 
opment efforts are underway for a variety of micromechanical 
devices and control electronics for those devices. Our efforts are 
concentrated in the area of surface micromachining. Pressure sen- 
sors based on silicon nitride diaphragms and hot polysilicon 
filaments for calorimetric gas sensing have been developed. Ac- 
celerometers based upon high-aspect ratio surface micromachining 
are being developed. Actuation mechanisms employing either elec- 
trostatic or steam power are being combined with a three-level 
active (plus an additional passive level) polysilicon surface micro- 
machining process to couple these actuators to external devices. 
The results of efforts toward integration of micromechanics with the 
driving electronics for actuators or the amplification/signal process- 
ing electronics for sensors is also described. This effort includes a 
CMOS-first, tungsten metallization process to allow the CMOS 
electronics to withstand high-temperature micromechanical pro- 
cessing. Also, a unique micromechanics-first approach is being 
pursued in which the micromechanical devices are embedded be- 
low the surface of the starting material for the CMOS. 


27026 (SAND-95-1781C) Deep x-ray lithography for 
micromechanics. Christenson, T.R. (Sandia National Labs., Albu- 
querque, NM (United States)); Guckel, H. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 12p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Agreement MDAS972-94-3-0043; Grant DMR-88-21625. (CONF- 
9510205—1: Micromachining and microfabrication process 
technology conference, Austin, TX (United States), 23-24 Oct 
1995). Order Number DE95016723. Source: OSTI; NTIS; GPO 
Dep. 

Extensions of the German LIGA process have brought about 
fabrication capability suitable for cost effective production of preci- 
sion engineered components. The process attributes allow 
fabrication of mechanical components which are not capable of be- 
ing made via conventional subtractive machining methods. Two 
process improvements have been responsible for this extended ca- 
pability which involve the areas of thick photoresist application and 
planarization via precision lapping. Application of low-stress x-ray 
photoresist has been achieved using room temperature solvent 
bonding of a preformed photoresist sheet. Precision diamond 
lapping and polishing has provided a flexible process for the pla- 
narization of a wide variety of electroplated metals in the presence 
of photoresist. Exposure results from the 2.5 GeV National 
Synchrotron Light Source storage ring at Brookhaven National Lab- 
oratory have shown that structural heights of several millimeter and 
above are possible. The process capabilities are also well suited 
for microactuator fabrication. Linear and rotational magnetic 
microactuators have been constructed which use coil winding tech- 
nology with LIGA fabricated coil forms. Actuator output forces of 1 
milliNewton have been obtained with power dissipation on the or- 
der of milliWatts. A rotational microdynamometer system which is 
capable of measuring torque-speed data is also discussed. 


27027 (SAND-95-1783C) Characterization of a surface mi 
cromachined pressure sensor array. Eaton, W.P. (New Mexico 
Univ., Albuquerque, NM (United States). Center for High Technol- 
ogy Materials); Smith, J.H. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9510205-3: Micromachining and microfabrication process 
technology conference, Austin, TX (United States), 23-24 Oct 
1995). Order Number DE95016764. Source: OSTI; NTIS; GPO 
Dep. 

A surface micromachined pressure sensor array has been de- 
signed and fabricated. The sensors are based upon deformable, 
silicon nitride diaphragms with polysilicon piezoresistors. Absolute 
pressure is detected by virtue of reference pressure cavities under- 
neath the diaphragms. For this type of sensor, design tradeoffs 
must be made among allowable diaphragm size, and desirable 
pressure ranges. Several fabrication issues were observed and ad- 
dressed. Offset voltage, sensitivity, and nonlinearity of 100 um 
diameter sensors were measured. 


332 ERA Vol. 20, No. 11 


27028 (SAND-95-1793C) Micromachined silicon seismic 
transducers. Barron, C.C.; Fleming, J.G.; Sniegowski, J.J.; Ar- 
mour, D.L.; Fleming, R.P. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9509211-3: 17. annual seismic research symposium on monitoring 
a comprehensive test ban treaty, Scottsdale, AZ (United States), 
11-15 Sep 1995). Order Number DE95016729. Source: OSTI; 
NTIS; GPO Dep. 

Batch-fabricated silicon seismic transducers could revolutionize 
the discipline of CTBT monitoring by providing inexpensive, easily 
depolyable sensor arrays. Although our goal is to fabricate seismic 
sensors that provide the same performance level as the current 
state-of-the-art “macro” systems, if necessary one could deploy a 
larger number of these small sensors at closer proximity to the 
location being monitored in order to compensate for lower perfor- 
mance. We have chosen a modified pendulum design and are 
manutacturing prototypes in two different silicon micromachining 
fabrication technologies. The first set of prototypes, fabricated in 
our advanced surface- micromachining technology, are currently 
being packaged for testing in servo circuits — we anticipate that 
these devices, which have masses in the 1-10 yg range, will re- 
solve sub-mG signals. Concurrently, we are developing a novel 
“moi” micromachining technology that promises to make proof 
masses in the 1-10 mg range possible — our calculations indicate 
that devices made in this new technology will resolve down to at 
least sub-yG signals, and may even approach to 10-1 G/,/Hz ac- 
celeration levels found in the low-earth-noise model. 


27029 (SAND-95-1902C) Automated plasma control with 
optical emission spectroscopy. Ward, P.P. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9510201—1: National Center for Manufacturing 
Sciences consortium session of the fall meeting of the Institute for 
Interconnecting and Packaging, Providence, RI (United States), 29 
Oct - 1 nov 1995). Order Number DE95016753. Source: OSTI; 
NTIS; GPO Dep. 

Plasma etching and desmear processes for printed wiring board 
(PWB) manufacture are difficult to predict and control. 
Non-uniformity of most plasma processes and sensitivity to envi- 
ronmental changes make it difficult to maintain process stability 
from day to day. To assure plasma process performance, weight 
loss coupons or post-plasma destructive testing must be used. 
These techniques are not real-time methods however, and do not 
allow for immediate diagnosis and process correction. These tests 
often require scrapping some fraction of a batch to insure the in- 
tegrity of the rest. Since these tests verify a successful cycle with 
post-plasma diagnostics, poor test results often determine that a 
batch is substandard and the resulting parts unusable. These tests 
are a costly part of the overall fabrication cost. A more efficient 
method of testing would allow for constant monitoring of plasma 
conditions and process control. Process anomalies should be de- 
tected and corrected before the parts being treated are damaged. 
Real time monitoring would allow for instantaneous corrections. 
Multiple site monitoring would allow for process mapping within one 
system or simultaneous monitoring of multiple systems. Optical 
emission spectroscopy conducted external to the plasma apparatus 
would allow for this sort of multifunctional analysis without 
perturbing the glow discharge. In this paper, optical emission spec- 
troscopy for non-intrusive, in situ process control will be explored 
along with applications of this technique to for process control, fail- 
ure analysis and endpoint determination in PWB manufacture. 


27030 (UCRL-ID—119170) Science on high-energy lasers: 
From today to the NIF. Lee, R.W.; Petrasso, R.; Falcone, R.W. 
Lawrence Livermore National Lab., CA (United States). Jan 1995. 
160p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95016097. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents both a concise definition of the current 
capabilities of high energy lasers and a description of capabilities 
of the NIF (National ignition Facility). Five scientific areas are dis- 
cussed (Astrophysics, Hydrodynamics, Material Properties, Plasma 
Physics, Radiation Sources, and Radiative Properties). In these 





five areas we project a picture of the future based on investigations 
that are being carried on today. Even with this very conservative 
approach we find that the development of new higher energy 
lasers will make many extremely exciting areas accessible to us. 


27031 (UCRL-ID-120313) New photolithography stepping 
machine. Hale, L. (Lawrence Livermore National Lab., CA (United 
States)); Klingmann, J.; Markle, D. Lawrence Livermore National 
Lab., CA (United States). 8 Mar 1995. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95015879. Source: OSTI; NTIS; GPO Dep. 

A joint development project to design a new photolithography 
steeping machine capable of 150 nanometer overlay accuracy was 
completed by Ultratech Stepper and the Lawrence Livermore Na- 
tional Laboratory. The principal result of the project is a 
next-generation product that will strengthen the US position in step- 
and-repeat photolithography. The significant challenges addressed 
and solved in the project are the subject of this report. Design 
methods and new devices that have broader application to preci- 
sion machine design are presented in greater detail while project 
specific information serves primarily as background and motivation. 


27032 (UCRL-JC—118117) High power, high beam quality 
solid state lasers for materials processing applications. 
Hackel, L.A. (and others); Dane, C.B.; Hermann, M.R. Lawrence 
Livermore National Lab., CA (United States). Aug 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9410189-6: Applications of lasers and 
electro-optics, Orlando, FL (United States), 17-20 Oct 1994). Order 
Number DE95017253. Source: OSTI; NTIS; GPO Dep. 

The Laser Science and Technology Department at Lawrence Liv- 
ermore National Laboratory is developing solid state lasers with 
high average power and high beam quality. Specific systems in- 
clude a laser to generate 10 to 14 A x-rays for proximity print 
lithography, a 400 mJ, 500 Hz laser for 130 A projection lithogra- 
phy and unique systems for speckle imaging, laser radars and 
medical treatments. 


27033 (UCRL-JC—118191) Properties of a new average 
power Nd-doped phosphate laser glass. Payne, S.A. (Lawrence 
Livermore National Lab., CA (United States)); Marshall, C.D.; 
Bayramian, A.J.; Wilke, G.D.; Hayden, J.S. Lawrence Livermore 
National Lab., CA (United States). 9 Mar 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950101-8: Advanced solid-state laser conference, Mem- 
phis, TN (United States), 29 Jan - 1 feb 1995). Order Number 
DE95016625. Source: OSTI; NTIS; GPO Dep. 

The Nd-doped phosphate laser glass described herein can with- 
stand 2.3 times greater thermal loading without fracture, compared 
to APG-1 (commercially-available average-power glass from Schott 
Glass Technologies). The enhanced thermal loading capability is 
established on the basis of the intrinsic thermomechanical proper- 
ties and by direct thermally-induced fracture experiments using 
Ar-ion laser heating of the samples. This Nd-doped phosphate 
glass (referred to as APG-t) is found to be characterized by a 29% 
lower gain cross section and a 25% longer low-concentration emis- 
sion lifetime. 


27034 (UCRL-JC—118193) Yb*+:BaCaBO;F: A potential new 
self-frequency-doubling laser material. Schaffers, K.|.; DeLoach, 
L.D.; Ebbers, C.A.; Payne, S.A. Lawrence Livermore National Lab.., 
CA (United States). 9 Mar 1995. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950101-7: Advanced solid-state laser conference, Mem- 
phis, TN (United States), 29 Jan - 1 feb 1995). Order Number 
DE95014690. Source: OSTI; NTIS; GPO Dep. 

Yb:BaCaBO3F (Yb:BCBF) has been investigated as a new laser 
crystal with potential for self-frequency-doubling. An YB:BCBF laser 
has been pumped at 912 mm, and a measured slope efficiency of 
38% has been obtained for the fundamental laser output at 1034 
nm. Single crystal powders of BCBF have been compared with 
K*P for a relative measure of the second harmonic generating 
potential, yielding d.q[BCBF]= (0-66)d,,[K*P]. The growth, spec- 
troscopy, laser performance, and linear and nonlinear optical 
properties of YB:BCBF are reported here. 
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27035 (UCRL-JC—118531) Amplification of femtosecond 
pulses to 1 J in Cr:LiSrAIF,. Ditmire, T.; Perry, M.D. Lawrence 
Livermore National Lab., CA (United States). 8 Nov 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950540-12: 15. conference on 
lasers and electro-optics and 5th quantum electronics and laser sci- 
ence conference, Baltimore, MD (United States), 21-26 May 1995). 
Order Number DE95015029. Source: OSTI; NTIS; GPO Dep. 

Using a_ large aperture (19 mm) _ flashlamp-pumped 
Cr:LiSrAIFg(LiSAF) amplifier, we have demonstrated the amplifica- 
tion of hundred femtosecond pulses to an energy of 1.0 J. Chirped 
pulse amplification in LISAF results in recompressed pulses of 125 
fsec at a repetition rate of one shot every 20 seconds. 


27036 (UCRL-JC—118883) Accurate determination of trans- 
parency current in packaged semiconductor lasers and 
semiconductor optical amplifiers. Patterson, F.G.; Dijaili, S.P.; 
Deri, R.J. Lawrence Livermore National Lab., CA (United States). 
Nov 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9502117-1: Non- 
linear guided waves and their applications, Dana Point, CA (United 
States), 23-25 Feb 1995). Order Number DE95015987. Source: 
OSTI; NTIS; GPO Dep. 

The reliability of semiconductor laser diodes and related devices 
is a significant issue for their deployment in many applications, 
creating demand for device diagnostics applicable to packaged de- 
vices. Measurements of the transparency current density (Jo) in 
laser diodes and traveling-wave semiconductor optical amplifiers 
(SOAs) can provide such a diagnostic. It is essential, however, to 
measure Jo on packaged devices, so that they can be character- 
ized after aging or degradation. This precludes techniques 
requiring data from multiple devices (e.g., an ensemble with 
different lengths). Jo is conventionally measured using a junction- 
voltage technique, in which an input optical signal induces a 
change in carrier density in the active region due to stimulated ab- 
sorption or emission. The result is a voltage drop across the diode. 
At material transparency, the stimulated absorption is exactly bal- 
anced by the stimulated emission and the voltage drop goes to 
zero. Since the polarity of the voltage drop changes sign at current 
densities above Jo, the optical input beam is typically modulated 
and lock-in amplification is employed to sensitively detect the polar- 
ity sign flip. Here we show that this technique is not reliable for 
certain types of laser structures, because the deduced Jp is 
strongly dependent on device packaging — that is, the measured Jo 
varies with the manner in which light is coupled into the diode 
waveguide. For packaged SOAs, we propose and demonstrate an 
alternative all-optical technique to overcome this problem. One im- 
portant advantage of the optical method over the junction voltage 
method is that the actual device optically-guided mode is directly 
sampled. in the case of packaged semiconductor lasers, our all- 
optical method can complement the junction-voltage method to 
resolve device versus packaging degradation. 


27037 (UCRL-JC—119332) Development of a short pulse 
Ne-like x-ray laser. Moreno, J.C.; Cauble, R.C.; Celliers, P.; Da 
Silva, L.B.; Nilsen, J.; Wan, A.S. Lawrence Livermore National 
Lab., CA (United States). Jun 1995. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950793-24: 40. annual meeting of the Society of Photo- 
Optical Instrumentation Engineers, San Diego, CA (United States), 
9-14 Jul 1995). Order Number DE95016586. Source: OSTI; NTIS; 
GPO Dep. 

We are developing techniques to shorten the time duration of 
neon-like x-ray Iners while maintaining their high brightness in or- 
der to optimize, their usefulness as a plasma diagnostic. Adjusting 
the duration of the pump laser pulse is shown to directly influence 
the duration of neon-like x-ray laser transitions. Using slab targets, 
multiple 100 ps pulses and traveling wave geometry we have 
shortened the duration of lasing transitions down to 45 ps for both 
the neon-like germanium and yttrium x-ray lasers. However for the 
neon-like yttrium laser the intensity of short duration pulses are 
down two orders of magnitude from the long duration pulses be- 
cause of limitations of the driving laser. We are presently looking at 
curved targets and pulse shaping in order to more efficiently pump 
the Ne-like x-ray laser system and increase the output intensity of 
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the lasing lines. The relative merits of using the germanium x-ray 
laser at 196 A compared to the yttrium x-ray laser at 155 A are 
discussed. 


27038 (UCRL-JC—119426) Lasing at 79 A in Ni-like Nd us- 
ing multiple pulse illumination and other new results. Nilsen, 
J.; Moreno, J.C.; Da Silva, L.B.; Koch, J.A. Lawrence Livermore 
National Lab., CA (United States). Jun 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950793-30: 40. annual meeting of the Society of 
Photo-Optical Instrumentation Engineers, San Diego, CA (United 
States), 9-14 Jul 1995). Order Number DE95016619. Source: 
OSTI; NTIS; GPO Dep. 

We present results which show lasing at 79 A in nickel-like 
neodymium (Z=60) when a series of short 100-150 ps pulses 
which are 400-500 ps apart are used to illuminate slab targets of 
neodymium. This multiple pulse technique was first used success- 
fully with germanium and selenium targets where strong lasing was 
observed on the neon-like 3p — 3s(J=0—1) transitions at 196 and 
182 A, respectively. We also will present results which use this 
technique on both higher and lower Z targets of neon-like ions. For 
the higher-Z ions such as yttrium, zirconium, and molybdenum we 
observe the usual lasing dominated by the pair of 3p — 3s(J=2—1) 
transitions as seen in other experiments using single pulse illumi- 
nation. For lower-Z ions such as iron, nickel and zinc we see 
dominant lasing from the 3p — 3s(J=0-+1) transition however it is 
relatively weak for iron and increases with Z to become quite 
strong for zinc. We present results which show the advantages of 
coupled slab targets and of using a traveling wave geometry to 
drive targets with these short pulses. The main result of this work 
is combining the advantages of the double slab targets, the travel- 
ing wave geometry, and the multiple pulse pas to improve 
the output of the nickel-like neodymium laser at 79 A. 


27039 (UCRL-JC—119969) Electromagnetic and thermal 
analysis of distributed cooled high power millimeter wave win- 
dows. Nelson, S.D. (and others); Reitter, T.; Caplan, M. Lawrence 
Livermore National Lab., CA (United States). 12 May 1995. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9505105—11: 11. topical confer- 
ence on radio frequency in plasmas, Palm Springs, CA (United 
States), 17-19 May 1995). Order Number DE95016064. Source: 
OSTI; NTIS; GPO Dep. 

The sectional high-frequency internally-cooled window, as pro- 
posed by General Atomics, has unique potential for allowing 
microwave sources to reach multi-megawatt CW levels with applica- 
tion to ECRH. Designs are being investigated using computational 
electromagnetic (EM), thermal, and mechanical codes at 110 GHz 
and 170 GHz to examine the design tradeoffs between RF perfor- 
mance and thermal mechanical safety margins. The EM analyses 
are for the window, under vacuum at one MW and includes varia- 
tions in the shapes of the cooling fins, the surface treatment of the 
window elements themselves, the cooling fin tip treatment, the win- 
dow pitch angle, and the waveguide effects. One advantage of the 
distributed cooled window is it’s extensibility to higher power levels. 
Results in the modeling efforts are presented showing the EM field 
concentrations (which then will feed into the thermal analysis), the 
energy scattering/reflection, the transmitted launch angle variation 
as a function of physical geometry, and the spatial energy distribu- 
tion and loss as a function of time and position. 


27040 (UCRL-JC—120336) The influence of grain structure 
on the reliability of narrow Al- based interconnects. Kang, S.H. 
(Lawrence Berkeley Lab., CA (United States)); Kim, C.1 Morris, 
J.W. Jr.; Genin, F.Y. Lawrence Livermore National Lab., CA 
(United States). May 1995. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48 ; 
AC03-76SF00098. (CONF-950412-32: Spring meeting of the Ma- 
terials Research Society (MRS), San Francisco, CA (United 
States), 17-21 Apr 1995). Order Number DE95015883. Source: 
OSTI; NTIS; GPO Dep. 

The work reported here concerns the effect of grain structure on 
electromigration failure in pure Al and A1-2wt.% Cu-1 wt.% Si 
lines. The grain structure of fine lines were controlled by annealing 
after pattering to promote the formation of “bamboo” structures. 
Significant improvements in the median time to failure (MTF) and 
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the deviation of the time to failure (DTF) were observed with the 
development of near-bamboo structures with polygranular-segment 
lengths shorter than ~ 5 um. The most common failure sites are 
voids or slits across bamboo grains at the upstream ends of 
polygranular segments. The time-to-failure decreases with the poly- 
granular segment length, and can be significantly enhanced by 
controlling the grain structure. 


27041 (UCRL-JC—120337) Mechanism of electromigration 
failure in Al thin film interconnects containing Sc. Kim, 
Choong-un (Lawrence Berkeley Lab., CA (United States)); Kang, 
S.H.; Morris, J.W. Jr.; Genin, F.Y. Lawrence Livermore National 
Lab., CA (United States). May 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48 ; 
AC03-76SF00098. (CONF-950412-33: Spring meeting of the Ma- 
terials Research Society (MRS), San Francisco, CA (United 
States), 17-21 Apr 1995). Order Number DE95015880. Source: 
OSTI; NTIS; GPO Dep. 

In order to understand the role of Sc on electromigration (EM) 
failure, Al interconnects with 0.1 and 0.3 wt.% Sc sere tested as a 
function of post-pattern annealing time. In response to the evolu- 
tion of the line structure, the statistics of lifetime evolved. While the 
addition of Se greatly reduces the rate of evolution of the failure 
statistics because the grain growth rate decreases, the MTF 
variation was found to be very similar to that of pure Al. These ob- 
servations seem to show that Sc has little influence on the kinetics 
of Al EM; however, it has some influence on the EM resistance of 
the line since it is an efficient grain refiner. Unlike Cu in Al, Sc 
does not seem to migrate, which may explain its lack of influence 
on the kinetics of Al EM. 


27042 (UCRL-LR—-120895) Evaluation of the “1,2 terminal 
level lifetime for several neodymium-doped laser crystals and 
glasses. Bibeau, C. Lawrence Livermore National Lab., CA 
(United States). 25 Apr 1995. 137p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95012564. Source: OSTI; NTIS; GPO Dep. 

All models of lasing action require knowledge of the physical pa- 
rameters involved, of which many can be measured or estimated. 
The value of the terminal level lifetime is an important parameter in 
modeling many high power laser systems since the terminal level 
lifetime can have a substantial impact on the extraction efficiency 
of the system. However, the values of the terminal level lifetimes 
for a number of important laser materials such as ND:YAG and 
ND:YLF are not well known. The terminal level lifetime, a measure 
of the time it takes for the population to drain out of the terminal 
(lower) lasing level, has values that can range from picoseconds to 
microseconds depending on the host medium, thus making it diffi- 
cult to construct one definitive experiment for all materials. Until 
recently, many of the direct measurements of the terminal level 
lifetime employed complex energy extraction or gain recovery 
methods coupled with a numerical model which often resulted in 
large uncertainties in the measured lifetimes. In this report we 
demonstrate a novel and more accurate approach which employs a 
pump-probe technique to measure the terminal level lifetime of 16 
neodymium-doped materials. An alternative yet indirect method, 
which is based on the “Energy Gap Law,” is to measure the nonra- 
diative lifetime of another transition which has the same energy 
gap as the transition of the terminal level lifetime. Employing this 
simpler approach, we measured the lifetime for 30 neodymium- 
doped materials. We show for the first time a direct comparison 
between the two methods and determine that the indirect method 
can be used to infer the terminal level lifetime within a factor of two 
for most neodymium-doped glasses and crystals. 
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Refer also to citation(s) 26486, 26487, 26691, 26692, 27756 


27043 (LA-UR-—95-1986) Interception and disruption. Solem, 
J.C. Los Alamos National Lab., NM (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9505266-2: Planetary defense 
workshop, Livermore, CA (United States), 22-26 May 1995). Order 
Number DE95015259. Source: OSTI; NTIS; GPO Dep. 





Given sufficient warning we might try to avert a collision with a 
comet or asteroid by using beamed energy or by using the kinetic 
energy of an interceptor rocket. If motivated by the opportunity to 
convert the object into a space asset, perhaps a microgravity mine 
for construction materials or spacecraft fuels, we might try a ren- 
dezvous to implant a propulsion system of some sort. But the most 
cost-effective means of disruption is a nuclear explosive. In this pa- 
per, | discuss optimal tactics for terminal intercept, which can be 
extended to remote-interdiction scenarios as well. | show that the 
optimal mass ratio of an interceptor rock carrying a nuclear explo- 
sive depends mainly on the ratio of the exhaust velocity to the 
assailant-object closing velocity. | compare the effectiveness of 
stand-off detonation, surface burst, and penetration, for both de- 
flection and pulverization, concluding that a penetrator has no clear 
advantage over a surface-burst device for deflection, but is a dis- 
tinctly more capable pulverizer. The advantage of a stand-off 
device is to distribute the impulse more evenly over the surface of 
the object and to prevent fracture, an event which would greatly 
complicate the intercept problem. Finally, | present some results of 
a model for gravitationally bound objects and obtain the maximum 
non-fracturing deflection speed for a variety of object sizes and 
structures. For a single engagement, | conclude that the non- 
fracturing deflection speed obtainable with a stand-off device is 
about four times the speed obtainable with a surface-burst device. 
Furthermore, the non-fracturing deflection speed is somewhat de- 
pendent on the number of competent components of the object, 
the speed for a 13 component object being about twice that for a 
135 component object. 
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27044 (ANL/ASD/CP-85052) Beam simulation and radiation 
dose calculation at the Advanced Photon Source with shower, 
an Interface Program to the EGS4 code system. Emery, L. Ar- 
gonne National Lab., IL (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-254: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013722. Source: OSTI; NTIS; INIS; GPO Dep. 

The interface program shower to the FGS Monte Carlo electro- 
magnetic cascade shower simulation code system was written to 
facilitate the definition of complicated target and shielding geome- 
tries and to simplify the handling of input and output of data. The 
geometry is defined by a series of namelist commands in an input 
file. The input and output beam data files follow the SPDDS (self- 
describing data set) protocol, which makes the files compatible 
with other physics codes that follow the same protocol. For in- 
stance, one can use the results of the cascade shower simulation 
as the input data for an accelerator tracking code. The shower 
code has also been used to calculate the bremsstrahlung compo- 
nent of radiation doses for possible beam loss scenarios at the 
Advanced Photon Source (APS) at Argonne National Laboratory. 


27045 (ANUASD/CP-85053) APS storage ring commission- 
ing and early operational experience. Decker, G. Argonne 
National Lab., IL (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-280: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013747. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) at Argonne National Labo- 
ratory (ANL) uses a 100-mA, 7-GeV positron storage ring to 
produce high brilliance bending magnet and insertion device x-rays 
for up to 70 x-ray beamlines. It is 1104 meters in circumference 
and has a beam liftime designed to exceed 10 hours with 1 nTorr 
average ring vacuum at 100 mA. The high brilliance required by 
the synchrotron light users results from the storage ring’s natural 
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emittance of 8.2 nm-rad, together with the requirement that the 
beam be stable to a level which is less than 5% of its rms size. 
Real-time closed orbit feedback is employed to achieve the re- 
quired stability and is discussed elsewhere in these proceedings. 
Installation of storage ring components was completed early this 
year, and we report here on the first experiences of commissioning 
and operation with beam. 


27046 (ANL/ASD/CP-86734) 3-D field computation: The 
near-triumph of commerical codes. Turner, L.R. Argonne Na- 
tional Lab., IL (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950691-—3: 14. international conference on magnet technol- 
ogy, Tampere (Finland), 11-16 Jun 1995). Order Number 
DE95015721. Source: OSTI; NTIS; GPO Dep. 

In recent years, more and more of those who design and ana- 
lyze magnets and other devices are using commercial codes rather 
than developing their own. This paper considers the commercial 
codes and the features available with them. Other recent trends 
with 3-D field computation include parallel computation and visual- 
ization methods such as virtual reality systems. 


27047 (ANL-ATLAS—95-1) Report to users of ATLAS. Ah- 
mad, |.; Glagola, B. (eds.). Argonne National Lab., IL (United 
States). May 1995. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95014523. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains discussing in the following areas: Status of 
the Atlas accelerator; highlights of recent research at Atlas; con- 
cept for an advanced exotic beam facility based on Atlas; program 
advisory committee; Atlas executive committee; and Atlas and ANL 
physics division on the world wide web. 


27048 (BNL-62041) High-energy high-luminosity u*~ col- 
lider design. Palmer, R.B. (Brookhaven National Lab., Upton, NY 
(United States)); Fernow, R.; Gallardo, J.C.; Lee, Y.Y.; Torun, Y.; 
Neuffer, D.; Winn, D. Brookhaven National Lab., Upton, NY (United 
States). Jul 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016 ; ACO3- 
76SF00515. (CONF-950512-309: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95016386. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the design of a high luminosity (I0°° cm--? s~'), 
high energy (2 + 2 TeV) yu*y- collider, starting from the proton ac- 
celerator needed to generate the muon beams and proceeding 
through the muon storage ring. 


27049 (FNAL/C—95/180-E) Prospects for the upgraded 
Tevatron. Flaugher, B. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1995. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC02-76CH03000. 
(CONF-9503147-5: Rencontres de Physique de la Valle’ d’Aoste, 
La Thuile (italy), Mar 1995). Order Number DE95016083. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Plans and prospects for the next Fermilab collider running period, 
Run Il (beginning in 1999), are described. The upgrades to the 
accelerator are discussed in the context of expected achievable in- 
stantaneous and integrated luminosity. Upgrades to the two collider 
detectors, CDF and DO, along with physics potential for Run Ii are 
also described. Options for Fermilab beyond Run II are mentioned. 


27050 (FNAL-TM—1936) Recycler ring conceptual design 
study. Jackson, G. (ed.). Fermi National Accelerator Lab., Batavia, 
IL (United States). 18 Jul 1995. 76p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95016081. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tevatron Collider provides the highest center of mass 
energy collisions in the world. To fully exploit this unique tool, Fer- 
milab is committed to a program of accelerator upgrades for the 
purpose of increasing the Collider luminosity. Over the past 7 
years the luminosity has been increased from a peak of 
1.6x10%cm-%sec—' in 1989 to over 3x10°'cm-*sec—' during 
1995. The Main Injector will supply a larger flux of protons for an- 
tiproton production and more intense proton bunches for use in the 
Collider, and this is expected to increase the peak luminosity to 
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close to 1x 10°*cm-*sec—'. Further increases in luminosity will re- 
quire additional upgrades to the Fermilab accelerator complex. This 
report documents the design of a new fixed-energy storage ring to 
be placed in the Main Injector tunnel which will provide an initial 
factor of 2 increase to 2x10°*cm—*sec~—', and ultimately provide 
the basis for an additional order of magnitude luminosity increase 
up to 1x10°cm-*sec—". 


27051 (INIS-mf-14550, pp. 30) Austron - a pulsed spalla- 
tion source for an international research centre in Austria. 
Regler, M. (Austron Planungsteam (Austria)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON SOURCES/austria; NEUTRON 
SOURCES/spallation; ACCELERATORS; ECONOMIC IMPACT; 
EUROPEAN UNION; NEUTRON GENERATORS; AUSTRIA; 
SPALLATION; PULSE TECHNIQUES; TARGETS; TECHNOLOGY 
IMPACTS 


27052 (JAERI-Research-95-028) A proposal for the forma- 
tion of a plasma micro-undulator by combined techniques of 
laser interference and resonant photoionization. Ikehata, 
Takashi (Ibaraki Univ., Mito (Japan)); Sato, Naoyuki; Mase, Hiroshi; 
Suzuki, Yasuo; Nagai, Yoshiharu; Sadamoto, Yoshiro. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1995. 25p. (In Japan- 
ese). Order Number DE95502054. Source: OSTI; NTIS; INIS. 

A plasma micro-undulator is a new undulator where relativistic 
electron beams radiate in rippled, ion-space-charge fields instead 
of alternating magnets of conventional magnetic undulators. Re- 
cently, the plasma micro-undulator receives a _ considerable 
attention because it potentially gives a compact and shorter- 
wavelength undulator. In the present paper, we propose a method 
of creating plasma microundulator with combined techniques of 
laser interference and resonant photoionization. In particular, we 
showed that undulators with the periodic length 10m - 100um and 
the number of period 100 - 1000 could be realized at the present- 
day technology level. (author). 


27053 (JAERI-Research—95-035) A challenge to a table-top 
X-ray FEL. Suzuki, Yasuo (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ikehata, 
Takasi. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1995. 20p. (In Japanese). Order Number DE95502177. Source: 
OSTI; NTIS; INIS. 

Development of a table-top X-ray FEL is proposed, which is 
composed of a plasma accelerator tube for the relativistic electron 
acceleration and a plasma micro-undulator instead of the usual 
magneto-undulator. Both the main plasma components, the size of 
which are only icc respectively, are able to be formed with the 
combined techniques of laser interference and resonant photo- 
ionization. The plasma accelerator tube is a slender plasma 
cylinder, the central part of which is low density plasma in compari- 
son with that of the surrounding plasma. The plasma accelerator 
tube plays not only a role of the optical guide for intense laser light 
but also a wave guide for the wake field in the plasma. In this re- 
port, a formation method of the plasma accelerator tube is 
explained and also the possibility of X-ray FEL development is dis- 
cussed. (author). 


27054 (JINR-E-4-94-123, pp. 12) The nucleon facility at 
PSI. Daum, M. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 126p. (CONF-9405202—: Mesons and nuclei at intermediate 
energies, Dubna (Russian Federation), 3-7 May 1994). In Mesons 
and nuclei at intermediate energies. International conference. Book 
of abstracts. Order Number DE95633649. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NEUTRON BEAMS/polarized beams; 
PROTON BEAMS/polarized beams; BEAM PRODUCTION; CY- 
CLOTRONS; MEV RANGE 100-1000; MICRO AMP BEAM 
CURRENTS; NUCLEONS 
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27055 (JINR-E-4-94-123, pp. 13) Investigations at the 
Dubna phasotron. Komarov, V.I. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)). Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. 126p. (CONF-9405202-: 
Mesons and nuclei at intermediate energies, Dubna (Russian Fed- 
eration), 3-7 May 1994). In Mesons and nuclei at intermediate 
energies. International conference. Book of abstracts. Order Num- 
ber DE95633649. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DUBNA SYNCHROCYCLOTRON; AC- 
CELERATOR FACILITIES; PARTICLE BEAMS; PLANNING; 
SPECIFICATIONS 


27056 (KEK-PROC-—94-1) Proceedings of the fourth work- 
shop on Japan Linear Collider (JLC). Kurihara, Yoshimasa (ed.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1994. 116p. (CONF-9303341—: 4. workshop on Japan Linear 
Collider (JLC), Tsukuba (Japan), 22-23 Mar 1993). Order Number 
DE95502199. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 12 of the presented papers are indexed individually. 
(J.P.N.). 


27057 (KIYI-95-4) Investigation of perspectives of making 
of the system of equipment technological protection of 
nuclear-physical installations at early phases of formation of 
emergency situations. Sakhno, V.|.; Zakusilo, O.K.; Tomchaj, 
S.P. Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut 
Yadernikh Doslyidzhen’. 1995. 10p. (In Russian). Order Number 
DE96600622. Source: OSTI; NTIS (US Sales Only); INIS. 

The perspectives of making of safety systems of nuclear-physical 
installations using the principles of prediction of possible emer- 
gency situations at the earliest phases of its formation and 
development is considered. The introduction on the complementary 
contour into the control systems existing in the units of automatic 
control system /ACS/for integration of independent protective 
means with time response and specifications of control system is 
proposed. 9 refs., 1 figs. 


27058 (LS-211) Reduced length design of 9.8 MHz APS/ 
PAR accelerator cavity. Kang, Y.W.; Kustom, R.L.; Bridges, J.F. 
Argonne National Lab., IL (United States). 8 Jul 1992. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. Order Number DE95015395. Source: OSTI; 
INIS; NTIS; GPO Dep. 

The Accelerator cavities in this report can be modeled as a cir- 
cuit with transmission line sections and lumped elements. Two 
configuration of the reduced length coaxial cavities are discussed; 
the folded cavity and the radial line loaded gap cavity are com- 
pared with design equations. The APS PAR 9.8 MHz first harmonic 
cavity is designed in the two configurations and compared. Since 
capacitive loading in the reduced length cavities involves use of ra- 
dial transmission line structure, the properties of radial transmission 
line are discussed. The results of URMELT simulations are pre- 
sented and compared. 


27059 (SSCL-306) Beam loss and radiation effects in the 
SSC lattice elements. Baishev, |.S. (Superconducting Super Col- 
lider Lab., Dallas, TX (United States)); Drozhdin, A.I.; Mokhov, N.V. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Nov 1990. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE950117390. Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) is designed to be an 
advanced machine with relatively low beam loss-induced radiation 
levels. However, a fraction of the beam lost in the lattice due to pp- 
collisions at the interaction points, beam-gas scattering, bearn-halo 
scraping, various instabilities and errors will result in the irradiation 
of conventional and superconducting components of the accelera- 
tor and experimental apparatus. The level of the beam loss and its 
distribution along the machine structure has impact on all of the 
three crucial radiation effects at the SSC: quenching of the super- 
conducting magnets, survivability of the accelerator and detectors 
components in the near-beam regions, and influence to the 
environment. This paper, based on the full-scale Monte Carlo sim- 
ulation, will explore all major sources of beam loss in the Collider 





and measures to reduce the irradiation of the accelerator compo- 
nents. Basic parameters of the Super Collider accepted throughout 
this report are as follows: Proton energy Eo = 20 TeV, injection en- 
ergy is 2 TeV, number of protons circulating in each of the collider 
rings is N = 1.3 x 10", circumference is 87.12 km, the transverse 
normalized emittance ey(o) = 1  mm-mrad, for the regular lattice 
(8 = 305 m) the beam R.MS. sizes are o = 0.12 mm at 20 TEV 
and o = 0.38 mm at the injection energy. The dipole length is 
15.815 m with the effective field length of 15.165 m. The magnetic 
field map for By = 6.5999 T has been calculated with the POIS- 
SON program by Greg Snitchler. The turn angle of each dipole is 
a = 1.50027 mrad. The dipole aperture is 50 mm. The two beam 
pipe diameters are studied 33 and 40 mm. The operating tempera- 
ture is Tp = 4.35 K. 


27060 (SSC-SR-1007) Report of the task force on 
low-temperature magnet operation. Universities Research Asso- 
ciation, Waxahachie, TX (United States). 2 Jul 1985. 145p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE95011071. Source: 
OSTI; NTIS; GPO Dep. 

The task force has studied two options for an 8 T ring operating 
at 2 K. In the first of these the synchrotron light load is taken at 2 
K, and in the second it is intercepted on a bore liner at 4.5 K. The 
possibility of staged construction of the 20 Tev, 8 T, 2 K ring with 
initial operation at 15 Tev, 6 T and 4.5 K has also been consid- 
ered. A set of dimensions and specifications has been developed 
for each of the two 8 T options in the three categories: magnets, 
cryostat, and refrigeration system with the object of providing for a 
detailed cost comparison with the 6 T, design D ring. Cost informa- 
tion for refrigeration systems that are not strictly comparable to 
design D have been developed from component quotations. A very 
preliminary discussion of costs is included in the report. A summary 
of the principal findings of the task force is as follows: the temper- 
ature at which a 6 T, 4.5 K magnet will operate at 8 T with the 
same critical current safety margin is found to be 2 K; an increase 
of 0.5 cm in the magnet inner diameter is found to be sufficient to 
accommodate a fluid-cooled bore liner; the most important change 
in going from the design D magnet to a magnet suitable for opera- 
tion at 8 T, 2 K is an increase of about 10% in the superconductor 
and 60% in the iron per unit length; the cryostat for 2 K is funda- 
mentally the same as for design D; for the same load ratings 
complete refrigeration system for the 2 K ring costs about 1.5 
times as much as a system for a 4.5 K ring and uses twice the 
power; two ideas have come up in the investigations that clearly 
have merit and deserve further study independent of the choice of 
magnet style. These are the bore liner for synchrotron radiation in- 
terception and the ESCAR or pool-boiling cooling system. 


27061 (SSC-SR-1015, pp. 1-4) Utility straight sections. 
Leemann, B.; Peggs, S.; Peterson, J. Superconducting Super Col- 
lider Lab., Waxahachie, TX (United States). Oct 1985. In Report of 
the workshop on realistic SSC lattices. 156p. Order Number 
DE95011078. Source: OSTI; NTIS; GPO Dep. 

Utility straight sections are insertions in the SSC lattice to pro- 
vide relatively free space to facilitate various beam manipulations. 
These uses include beam-abort, injection (and conceivably ejec- 
tion), space for the rf system, and collimation. A typical utility 
straight section is 1500 meters in overall length (ranging from 500 
to 1200 meters). It has zero dispersion and high values of the beta 
functions. The betatron phase shift across the insertion is about 
90° in each plane. 


27062 (SSC-SR-1015, pp. 5-9) Phase trombones with 
bending. Courant, E.D. (Brookhaven National Lab., Upton, NY 
(United States)); Garren, A. Superconducting Super Collider Lab., 
Waxahachie, TX (United States). Oct 1985. In Report of the work- 
shop on realistic SSC lattices. 156p. Order Number DE95011078. 
Source: OSTI; NTIS; GPO Dep. 

The phase shifting trombones considered up to now for SSC ap- 
plication consisted of sets of evenly spaced quadrupoles separated 
by drift spaces. One such trombone was placed between a disper- 
sion suppressor and a crossing insertion, so that the trombone had 
zero dispersion. With such trombones, it is possible to change 6* 
at constant tune, or to change the tunes by several units without 
altering the cell phase advances in the arcs. An objection to the 
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above type of phase trombone is that it adds to the circumference, 
since no bending is included. This objection may or may not be 
valid depending on the potential usefulness of the drift spaces in 
them. In this note the authors show an alternative trombone design 
in which dipoles are included between the quadrupoles as in the 
normal arc cells. Since these trombones have dispersion, they are 
placed at the ends of the arcs, to be followed in turn by the disper- 
sion suppressors and crossing insertions. 


27063 (SSC-SR-1015, pp. 11-14) Dispersion suppressors 
with bending. Garren, A. Superconducting Super Collider Lab., 
Waxahachie, TX (United States). Oct 1985. In Report of the work- 
shop on realistic SSC lattices. 156p. Order Number DE95011078. 
Source: OSTI; NTIS; GPO Dep. 

Dispersion suppressors of two main types are usually used. In 
one the cell quadrupole focussing structure is the same as in nor- 
mal cells but some of the dipoles are replaced by drifts. In the 
other, the quadrupole strengths and/or spacings are different from 
those of the normal cells, but the bending is about the same as it 
is in the cells. In SSC designs to date, dispersion suppressors of 
the former type have been used, consisting of two cells with bend- 
ing equivalent to one. In this note a suppressor design with normal 
bending and altered focussing is presented. The advantage of this 
scheme is that circumference is reduced. The disadvantages are 
that additional special quadrupoles must be provided (however, 
they need not be adjustable), and the maximum beta values within 
them are about 30% higher than the cell maxima. 


27064 (SSC-SR-1015, pp. 15-26) Horizontally separated 
1-in-1 crossing insertions. Syphers, M.J. (Fermi National Acceler- 
ator Lab., Batavia, IL (United States)). Superconducting Super 
Collider Lab., Waxahachie, TX (United States). Oct 1985. In Report 
of the workshop on realistic SSC lattices. 156p. Order Number 
DE95011078. Source: OSTI; NTIS; GPO Dep. 

Previous to this workshop, realistic lattices have been developed 
for vertically separated I-in-| (e.g., D.E. Johnson, A.A. Garren) and 
2-in-1 (e.g., S. Heifets) magnets as well as for horizontally sepa- 
rated 2-in-| magnets (e.g., SSC RDS). Bringing together the widely 
separated (~60-70 cm) beams in a reasonable length of tunnel 
and keeping the dispersion zero at the interaction point has been 
difficult in the vertical |-in-| case. Most designs have required spa- 
cial 2-in-1 quadrupoles near the interaction point where the beams 
are separated by 15 cm or less. It is not clear that such magnets, 
as dictated by some of these lattice designs, can easily be built. 
The purpose of this exercise is to provide a crossing insertion for a 
realistic lattice which involves horizontally separated |-in-| magnets. 
The following horizontal crossing insertions, which incorporate the 
dispersion suppressors and phase trombones into the major arcs, 
need no special 2-in-1 magnets near the interaction point. The 
dispersion at the IP created by the horizontal crossing can be can- 
celled by the dispersion suppressor and one set of triplets. 


27065 (SSC-SR-1015, pp. 27-29) Vertical separation of the 
two beams. Heifets, S. Superconducting Super Collider Lab., Wax- 
ahachie, TX (United States). Oct 1985. In Report of the workshop 
on realistic SSC lattices. 156p. Order Number DE95011078. 
Source: OSTI; NTIS; GPO Dep. 

The author discusses the problem of design of insertion points 
on the SSC, and in particular keeping the length necessary for 
them under control. Here he considers the possibility of having ver- 
tically separated beams, without a vertical dispersion suppressor. 


27066 (SSC-SR-1015, pp. 31-33) A design for vertical 
crossing insertions. Garren, A. Superconducting Super Collider 
Lab., Waxahachie, TX (United States). Oct 1985. In Report of the 
workshop on realistic SSC lattices. 156p. Source: OSTI; NTIS; 
GPO Dep. 

A crossing insertion designed for an SSC with vertically sepa- 
rated 1-in-1 beam lines is presented in this note. The author 
supposes that the beam lines consist of separate magnets in sepa- 
rate cryostats separated by about 70 cm. He then describes the 
design, where vertical separation is done with four vertical dipoles 
producing a steplike beam line. 


27067 (SSC-SR-1015, pp. 35-75) A realistic lattice exam- 
ple. Courant, E.D.; Garren, A.A. Superconducting Super Collider 
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Lab., Waxahachie, TX (United States). Oct 1985. In Report of the 
workshop on realistic SSC lattices. 156p. Order Number 
DE95011078. Source: OSTI; NTIS; GPO Dep. 

A realistic, distributed interaction region (IR) lattice has been de- 
signed that includes new components discussed in the June 1985 
lattice workshop. Unlike the test lattices, the lattice presented here 
includes utility straights and the mechanism for crossing the beams 
in the experimental straights. Moreover, both the phase trombones 
and the dispersion suppressors contain the same bending as the 
normal cells. Vertically separated beams and 6 Tesla, 1-in-1 mag- 
nets are assumed. Since the cells are 200 meters long, and have 
60 degree phase advance, this lattice has been named RLD1, in 
analogy with the corresponding test lattice, TLD1. The quadrupole 
gradient is 136 tesla/meter in the cells, and has similar values in 
other quadrupoles except in those in the IR’s, where the maximum 
gradient is 245 tesla/meter. RLD1 has distributed IR’s; however, 
clustered realistic lattices can easily be assembled from the same 
components, as was recently done in a version that utilizes the 
same type of experimental and utility straights as those of RLD1. 


27068 (SSC-SR-1015, pp. 77-93) Modules for 6.0 Tesla, 
vertically separated, clustered or distributed lattices. Peggs, S. 
Superconducting Super Collider Lab., Waxahachie, TX (United 
States). Oct 1985. In Report of the workshop on realistic SSC lat- 
tices. 156p. Order Number DE95011078. Source: OSTI; NTIS; 
GPO Dep. 

A total of four lattices have been designed for distributed and 
(3,3) clustered versions of the SSC, and are available in the SSC 
database, SSCDB. These lattices are constructed of the same four 
basic modules, which with only minor tuning can be re-organised 
to form many conceivable realistic geometries. One module is triv- 
ial, consisting of regular cells in a long main arc. The description of 
the other three modules is the central theme of this report. Poten- 
tial improvements in both the modules and their implementation are 
also mentioned. The lattices, with the generic name VSDlbnn.DAT, 
are in MAD/standard input format in the [SSCDB.LATTICES] direc- 
tory of the database. Lower case letters in the generic name 
represent variable characters, where “b” is either C or D, according 
to whether the lattice is (3,3) Clustered or Distributed, and where 
“nn” is 01 or 10, according to whether the collision beta is G* = 1.0 
or 10.0 metres, in luminosity or injection lattices. The general title 
“VS” stands for the Vertical Separation of the two beam lines, with 
a (total) separation in the main arcs of 0.70 metres, while the nota- 
tion “DI” reflects the regular cell dipoles of 6.0 Tesla (“D”), with a 
phase advance per cell of 60 degrees (“1”). The half cell length is 
100 metres. It would be useful for lattice designers and users in 
the SSC design community to agree on some such lattice naming 
convention, even if the agreement is merely informal. Two criti- 
cisms of the above convention are first, that since the magnet 
selection for the SSC has fixed the dipole field to be close to 6.4 
Tesla, the “D” definition of dipole strength is redundant, and sec- 
ond, that collision betas of less than 1.0 metre can not be handled 
unless three digits, “nnn”, are included. 


27069 (SSC-SR-1015, pp. 95-110) Toward an SSC test lat- 
tice design with two chromatic clusters of interaction regions. 
Garren, A.; Steffen, K. Superconducting Super Collider Lab., Wax- 
ahachie, TX (United States). Oct 1985. In Report of the workshop 
on realistic SSC lattices. 156p. Order Number DE95011078. 
Source: OSTI; NTIS; GPO Dep. 

Various ideas on how to design a cluster of interaction regions 
(IR) with local chromaticity correction were investigated, all of them 
employing pairs of sextupoles with betatron phase advances of 
(2n+A)a between them so that their geometric aberrations cancel. 
Some of these ideas were discarded. Even when, at the sex- 
tupoles, one amplitude function is made very small as compared to 
the other, and the two interleaving pairs are thus decoupled regard- 
ing their horizontal and vertical chromaticity correction, they can still 
not be considered ‘non-interleaved’ regarding their compensation of 
chromatic aberrations. What remains, then, are schemes that have 
one or more complete sextupole pairs in a periodic focusing struc- 
ture between interaction points. This periodic structure may be 
specially tailored to suit the purpose, or it may even be the normal 
arc FODO structure. In any case, it must have a strong horizontal 
dispersion for the sextupoles to act on. Probably the best and most 
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elegant structure the authors found is the one described at the end 
of this note; it has a 2200 m long periodic channel of arc cells with 
four pairs of sextupoles between interaction points. In this scheme, 
the three interaction points forming a ‘cluster’ are within five miles 
of each other, and thus the denotation may still be justified. How- 
ever, the FODO channels may be increased in this scheme to any 
length, until an equidistant spacing of IR’'s is obtained. The ele- 
gance of the scheme lies in the way the vertical separation and the 
horizontal and vertical dispersions are handled at the end of the 
FODO channel and matched into the interaction region, and it is 
applicable to clustered as well as distributed IR’s. However at first 
a simpler scheme will be described which has only one pair of sex- 
tupoles between IR's, placed in a specially tailored FODO channel 
with long cells and very large dispersion. 


27070 (SSC-SR-1015, pp. 111-137) Toward a realistic low- 
field SSC lattice. Heifets, S. (Univ. of Houston, TX (United 
States)). Superconducting Super Collider Lab., Waxahachie, TX 
(United States). Oct 1985. In Report of the workshop on realistic 
SSC lattices. 156p. Order Number DE95011078. Source: OSTI; 
NTIS; GPO Dep. 

Three six-fold lattices for 3 T superferric SSC have been gener- 
ated at TAC. The program based on the first order canonical 
transformation was used to compare lattices. On this basis the re- 
alistic race-track lattices were generated. 


27071 (SSC-SR-1015, pp. 139-145) Preliminary comments 
about beam loss. Groom, D. Superconducting Super Collider 
Lab., Waxahachie, TX (United States). Oct 1985. In Report of the 
workshop on realistic SSC lattices. 1156p. Order Number 
DE95011078. Source: OSTI; NTIS; GPO Dep. 

A variety of beam loss questions are being investigated. They af- 
fect several design issues, ranging from machine-associated 
background in the detectors to the radiation lifetime of the main- 
ring magnets: (1) Muons. Oppositely directed muon beams from 
prompt muon production, primary meson decay, and a variety of 
other processes radiate from each IR. If they were not fanned by 
the insertion dipoles, the beams would be sufficiently intense and 
energetic that they would present a radiation hazard even after 
penetrating 2 km of soil or rock. (2) Machine-associated back- 
ground in the IR’s. About 30 mb of the total cross section is elastic 
or quasi-elastic, and most of the protons are in a Gaussian spot 
with sigma = 9 mr. These particles are well within the machine ac- 
ceptance, but there is a grey area in the tail of the distributions in 
which the scattered particles ‘almost’ remain in orbit - they continue 
for some distance but eventually hit a wall. (3) Cryogenic load. 
This problem has been addressed to some degree in the RDS, but 
considerably more detail is needed. It appears that a very large 
fraction of the inelastic particle energy will be deposited here. (4) 
Radiation damage in the ring. The lifetime of both magnets and 
electronics in the tunnel might be limited by radiation due to particle 
loss. Early results are not reassuring. Tevatron measurements, re- 
ported to the authors by John Elias, indicate that most of the tunnel 
background comes from particle loss due to beam-gas collisions. 


27072 (SSC-SR-1015, pp. 147-152) Global searches in 
quadrupole geometry for minimum or chromaticity contribu- 
tion. Peggs, S. Superconducting Super Collider Lab., Waxahachie, 
TX (United States). Oct 1985. In Report of the workshop on realis- 
tic SSC lattices. 156p. Order Number DE95011078. Source: 
OSTI; NTIS; GPO Dep. 

This note forms a condensed summary of work performed by S. 
Peck at the Cornell Electron Storage Ring, which was reported in 
the proceedings of the 1984 Snowmass Workshop. It was originally 
presented as a series of viewgraphs, and has only been slightly 
modified and expanded, for the ease of the reader. Interested 
readers are encouraged by refer back to the original article. 


27073 


(SSC-SR-1019) Preliminary report on the design of 
the Superconducting Super Collider. Lawrence Berkeley Lab., 
CA (United States). SSC Central Design Group. Jan 1986. 111p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486 ; AC02-76CH03000. Order Number 
DE95011082. Source: OSTI; NTIS; GPO Dep. 

While a rather detailed Conceptual Design Report will be avail- 
able in April, an Superconducting Super Collider (SSC) it is 





appropriate to give a preview, now that the primary parameters for 
the Conceptual Design Report have been put down. In this preview 
the leading two chapters give the historical and scientific-technical 
background for the SSC and deal at somelength with the physics is- 
sues to be explored by the SSC. A third chapter reviews briefly the 
engineering and accelerator physics foundations for the developing 
SSC design, while the fourth lists the primary design parameters 
and describes the overall design. The fifth chapter describes briefly 
the principal engineering systems that will appear in the Concep- 
tual Design Report, including the rather extensive injector system 
required. A sixth and final chapter outlines the beginnings of a 
“construction plan” put together for the purposes of exploring prac- 
tical schedules and defining the critical design, development and 
planning paths for the overall facility and its major sub-systems. 


27074 (SSC-SR-1024) Optimization of the cell lattice pa 
rameters for the SSC. Lawrence Berkeley Lab., CA (United 
States). SSC Central Design Group. 15 Oct 1986. 59p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE95011086. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the following topics on the cell lattices pa- 
rameters optimization at the SSC: Cell lattices; needed aperture; 
magnet errors; calculated aperture; the trade off curves; cost 
model; and additional considerations. 


27075 (SSC-SR-1027) An introduction to radiation protec- 
tion tor the Superconducting Super Collider. Metropolis, K. (ed.) 
(Lawrence Berkeley Lab., CA (United States). SSC Central Design 
Group); Quigg, C.; Toohig, T.E.; Coulson, L.; Freeman, W.; Jack- 
son, J.D. Lawrence Berkeley Lab., CA (United States). SSC 
Central Design Group. 10 Nov 1987. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE95011089. Source: OSTI; NTIS; GPO Dep. 

This is an informal guide to understanding radiation, the ways in 
which the SSC can produce radiation, and the techniques used to 
shield the public from that radiation. 


27076 (SSC-SR-1037) SSC Safety Review Document. 
Toohig, T.E. (ed.). Lawrence Berkeley Lab., CA (United States). 
SSC Central Design Group. Nov 1988. 112p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE95011098. Source: OSTI; NTIS; 
GPO Dep. 

The safety strategy of the Superconducting Super Collider (SSC) 
Central Design Group (CDG) is to mitigate potential hazards to 
personnel, as far as possible, through appropriate measures in the 
design and engineering of the facility. The Safety Review Docu- 
ment identifies, on the basis of the Conceptual Design Report 
(CDR) and related studies, potential hazards inherent in the SSC 
project independent of its site. Mitigative measures in the design of 
facilities and in the structuring of laboratory operations are de- 
scribed for each of the hazards identified. 
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27077 (ANL/ASD/CP-85461) Using the CAVE virtual-reality 
environment as an aid to 3-D electromagnetic field computa- 
tion. Turner, L.R. (Argonne National Lab., IL (United States)); 
Levine, D.; Huang, M.; Papka, M; Kettunen, L. Argonne National 
Lab., IL (United States). [1995]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9507112-1: 10. conference on the computation of electro- 
magnetic fields, Berlin (Germany), 10-13 Jul 1995). Order Number 
DE95015718. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the major problems in three-dimensional (3-D) field com- 
putation is visualizing the resulting 3-D field distributions. A 
virtual-reality environment, such as the CAVE, (CAVE Automatic 
Virtual Environment) is helping to overcome this problem, thus 
making the results of computation more usable for designers and 
users of magnets and other electromagnetic devices. As a demon- 
stration of the capabilities of the CAVE, the elliptical multipole 
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wiggler (EMW), an insertion device being designed for the Ad- 
vanced Photon Source (APS) now being commissioned at Argonne 
National Laboratory (ANL), wa made visible, along with its fields 
and beam orbits. Other uses of the CAVE in preprocessing and 
postprocessing computation for electromagnetic applications are 
also discussed. 


27078 (BNL-61818) Polarized proton acceleration program 
at the AGS and RHIC. Lee, Y.Y. Brookhaven National Lab., Up- 
ton, NY (United States). 1995. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9506242-1: International workshop on advanced fusion 
science research, Taejeon (Korea, Republic of), 21-24 Jun 1995). 
Order Number DE95013589. Source: OSTI; NTIS; INIS; GPO Dep. 

Presented is an overview of the program for acceleration of 
polarized protons in the AGS and their injection into the RHIC col- 
lider. The problem of depolarizing resonances in strong focusing 
circulator accelerators is discussed. The intrinsic resonances are 
jumped over by the fast tune jump, and a partial Siberian Snake is 
used to compensate for over forty imperfection resonances in the 
AGS. Two sets of full Siberian Snake and spin rotators will be em- 
ployed in RHIC. 


27079 (BNL-62036) Particle motion inside and near a lin- 
ear half-integer stopband. Parzen, G. Brookhaven National Lab., 
Upton, NY (United States). Jul 1995. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—134). Order Number DE95016123. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper studies the motion of a particle whose tune is inside 
and near a linear half-integer stopband. Results are found for the 
tune and beta functions in the stable region close to an edge of the 
stopband. Results are found for the growth rates and for the expo- 
nentially growing particle motion inside the stopband. It is shown 
that the eigenvalues and the eigenfunctions of the transfer matrix 
are real inside the stopband. All the results found are also valid for 
small accelerators where the large accelerator approximation is not 
used. 


27080 (FNAL-TM-1922) Lattice function measurement with 
TBT BPM data. Yang, MJ. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Jun 1995. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-950512-311: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95016184. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At Fermilab Main Ring some of the Beam Position Monitors 
(BPM) are instrumented with Turn-By-Turn (TBT) capability to 
record up to 1,024 consecutive turns of BPM data for each given 
trigger. For example, there are 9 horizontal plane and 8 vertical 
plane BPM’s in the sector D3 and D4. The BPM data, which 
records the betatron oscillation, is fitted to obtain beam parameters 
x, x’, y, y’, and Ap/p, using the calculated beam line transfer ma- 
trix. The resulted TBT beam parameters (x, x’) or (y, y’) are fitted 
to ellipses to obtain the lattice function 6, a, and the emittance as- 
sociated with the betatron oscillation. The tune of the machine can 
be calculated from the phase space angles of the successive 
turns, in the normalized phase space. The beam parameters can 
also be used to extract transfer matrix to be used for local and 
global coupling analysis. The process of fitting the BPM data pro- 
duces information that can be used to diagnose problems such as 
calibration, noise level and polarity. Being available at every turn 
and at changing beam position the information carries a lot of sta- 
tistical power. Since most of the BPM’s are located at high beta 
location only the x and y beam position information is not simulta- 
neously available. The BPM data fitting processing essentially 
bridged the gap. 


27081 (INIS-mf-14550, pp. 47) Optics for an ion 
interferometer. Krenn, G. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna (Austria)); Summhammer, J. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In 
German). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order umber 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ION BEAMS/hydrogen ions 1 plus; ION 
BEAMS/interferometry; BEAM OPTICS; HYDROGEN IONS; 
INTERFEROMETRY; ION EMISSION; LENSES; OPTICAL SYS- 
TEMS; QUADRUPOLES; TUNGSTEN; WIRES 


27082 (KFTI-94-4) The investigation of the stochastization 
mechanisms of the beam generators using the method of 
functional map. Bliokh, Yu.P.; Fajnberg, Ya.B.; Lyubarskij, M.G.; 
Podobinskij, V.O. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1994. 31p. Order Number 
DE96600624. Source: OSTI; NTIS (US Sales Only); INIS. 

Certain distributed dynamical systems describing the well-known 
beam generators of UHF oscillations are organized very simple: 
the nonlinear functional, which determines the current state of the 
system with respect to its behaviour in the past, is represented as 
a composition of the linear functional and the nonlinear finite- 
dimensional map. This property made it possible to find the 
mechanisms of auto modulation and stochastization of the signals 
from beam generators and to define corresponding range of pa- 
rameters values. 12 refs., 6 figs. 


27083 (LA-UR-95-2150) The “out-longitudinal” cross term 
and other model independent features of the two-particle HBT 
correlation function. Chapman, S. (Los Alamos National Lab., 
NM (United States)); Scotto, P.; Heinz, U. Los Alamos National 
Lab., NM (United States). [1995]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950127—13: 11. international conference on ultra-relativistic 
nucleus-nucleus collisions, Monterey, CA (United States), 9-13 Jan 
1995). Order Number DE95009701. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Using two specific models and a model independent formalism, 
we show that an ‘out-longitudinal’ cross term should be included in 
any gaussian fits to correlation data. In addition, we show that 
correlation radii (including the cross term) measure lengths of ho- 
mogeneity within the source, not necessarily geometric sizes. 


27084 (LBL-36471) Compensation of the “Pacman” tune 
spread by tailoring the beam current. Furman, M.A. Lawrence 
Berkeley Lab., CA (United States). Apr 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-950512-295: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95016415. Source: OSTI; NTIS; INIS; GPO Dep. 

“Factory”-like e*-e~ colliders presently under design or construc- 
tion achieve high luminosity by resorting to large numbers of 
closely-spaced bunches. The short bunch spacing implies that 
there are unavoidable parasitic collisions (PCs) in the neighbor- 
hood of the interaction point (IP). Since the bunch population of the 
beam is not uniform due to an intentional ion-clearing gap, the 
bunches at the head or tail of the train (“pacman bunches”) experi- 
ence different beam-beam tune shifts than those away from the 
edges (“typical bunches”). The author presents here a method to 
minimize the vertical tune spread at the expense of increasing the 
horizontal tune spread {it is assumed that there is only one IP). 
Since the beam-beam dynamics for flat beams typically tolerates a 
significantly higher horizontal tune spread than a vertical tune 
spread, this method implies a net advantage. The author presents 
this discussion in the context of the PEP-II collider. 


27085 (LBL—36483) Analysis of optical stochastic cooling 
including transverse effects. Kim, K.J.; Zege, A.V. Lawrence 
Berkeley Lab., CA (United States). May 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CBP-115; CONF-950512-292: Particle accelerator 
conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95016262. Source: OSTI; NTIS; INIS; GPO Dep. 

The phase space area plays an important role in determining the 
performance of optical stochastic cooling. Specifically, the number 
of samples in the beam consists of three factors corresponding to 
three dimensions, the factor in each dimension being given by the 


ratio of the total phase space area in that dimension to the radia- 
tion wavelength. 


27086 (LBL-36501) Accelerator waveform synthesis and 
longitudinal beam dynamics in a small induction recirculator. 
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Fessenden, T.J. (Lawrence Berkeley Lab., CA (United States)); 
Grote, D.P.; Sharp, W.M. Lawrence Berkeley Lab., CA (United 
States); Lawrence Livermore National Lab., CA (United States). 
Apr 1995. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098 ; W-7405-ENG-48. 
(UCRL-JC—119580; CONF-950512-277: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95014800. Source: OSTI; NTIS; INIS; GPO Dep. 

A recirculating induction accelerator requires accelerating wave- 
forms that produce current amplification and provide bunch length 
control throughout the acceleration process. Current amplification 
occurs because of both an increase in the beam velocity and a 
shortening of the length of the beam bunch. The pulsed accelera- 
tion and control waveforms seen by the beam change in time as 
the pulse duration shortens. For one acceleration cycle of the small 
recirculator, each accelerating gap is driven by a burst of 15 pulses. 
As the beam gains velocity, the time interval between pulses short- 
ens from approximately 20 to 10 usec. A zero-dimensional design 
code REC is used to develop the accelerator wave forms. An enve- 
lope/fluid code CIRCE and a 3-D particle code WARP3d are used 
to confirm the REC design and study the effects of errors. The au- 
thors find that acceleration errors can lead to space-charge waves 
launched at the bunch ends that strongly affect or even destroy the 
current pulse shape. The relation between the rate of longitudinal 
compression and the velocity of space charge waves is studied. 


27087 (LBL-37005) Precision analog signal processor for 
beam position measurements in electron storage rings. Hink- 
son, J.A. (Lawrence Berkeley Lab., CA (United States)); Unser, 
K.B. Lawrence Berkeley Lab., CA (United States). May 1995. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9505168-1: 2. European 
workshop on beam diagnostics and instrumentation for particle ac- 
celerators, Luebeck-Travemuende (Germany), 28-31 May 1995). 
Order Number DE95016431. Source: OSTI; NTIS; INIS; GPO Dep. 

Beam position monitors (BPM) in electron and positron storage 
rings have evolved from simple systems composed of beam pick- 
ups, coaxial cables, multiplexing relays, and a single receiver 
(usually a analyzer) into very complex and costly systems of multi- 
ple receivers and processors. The older may have taken minutes 
to measure the circulating beam closed orbit. Today instrumenta- 
tion designers are required to provide high-speed measurements of 
the beam orbit, often at the ring revolution frequency. In addition 
the instruments must have very high accuracy and resolution. A 
BPM has been developed for the Advanced Light Source (ALS) in 
Berkeley which features high resolution and relatively low cost. The 
instrument has a single purpose; to measure position of a stable 
stored beam. Because the pickup signals are multiplexed into a 
single receiver, and due to its narrow bandwidth, the receiver is not 
intended for single-turn studies. The receiver delivers normalized 
measurements of X and Y position entirely by analog means at 
nominally 1 V/mm. No computers are involved. No software is re- 
quired. Bergoz, a French company specializing in precision beam 
instrumentation, integrated the ALS design m their new BPM ana- 
log signal processor module. Performance comparisons were made 
on the ALS. In this paper we report on the architecture and perfor- 
mance of the ALS prototype BPM 


27088 (LBL-37160) Trapped modes in the PEP-Ili B-Factory 
Interaction Region. Henestroza, E. (Lawrence Berkeley Lab., CA 
(United States)); Heifets, S.; Zolotorev, M. Lawrence Berkeley 
Lab., CA (United States). Apr 1995. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-950512-294: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95016421. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the PEP-Il B-Factory Interaction Region is based 
primarily on beam-stay-clear requirements and on synchrotron radi- 
ation background considerations (masks are required to shield the 
detector beam pipe from all sources of synchrotron radiation). A 
complicated 3-dimensional structure results from these require- 
ments. A high intensity beam traversing this structure will generate 
wake fields that lead to energy deposition on the beam pipe, as 
well as to decelerating and deflecting forces acting back on the 





beam. Computation of wake fields and impedances in frequency- 
domain and time-domain using 2-D and 3-D electromagnetic codes 
revealed the existence of trapped modes in the interaction region, 
which if not controlled could enhance the higher order model heat- 
ing of the beam pipe. We will present the simulation results and 
the design strategy to avoid resonant conditions between these 
trapped modes and the bunch train frequency. 


27089 (LS-112) Impedance studies: Part 1, A composition 
rule. Chou, W.; Jin, Y. Argonne National Lab., IL (United States). 
Jul 1988. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015555. Source: OSTI; NTIS; GPO Dep. 

The impedances and the loss factors experienced by a particle 
beam that circulates in the APS storage ring play an essential role 
in the studies of the beam instability problem. Due to a large vari- 
ety of structures in the ring, the computation of these parameters 
amounts to enormous work. During the last months, this was tack- 
led numerically by invoking the MAFIA family, a set of codes 
developed mainly at DESY. The results are to be reported in 
several LS notes. This note is the first part and will discuss a com- 
position rule that we observed in our calculations. The composition 
rule can be stated as follows. For a complicated structure, one 
may decompose it into simple components and compose these 
components to form new structures. Under certain conditions, the 
old and the new structures will give the same loss factors. This 
rule is in analogy to and an extension of the law of addition of re- 
sistances in sequence in the conventional circuit theory. We will 
discuss two examples to illustrate this rule. 


27090 (LS—195) Automatic ID heat load generation in AN- 
SYS code. Wang, Zhibi. Argonne National Lab., IL (United States). 
30 Apr 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015219. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed power density profiles are critical in the execution of a 
thermal analysis using a finite element (FE) code such as ANSYS. 
Unfortunately, as yet there is no easy way to directly input the pre- 
cise power profiles into ANSYS. A straight-forward way to do this 
is to hand-calculate the power of each node or element and then 
type the data into the code. Every time a change is made to the 
FE model, the data must be recalculated and reentered. One way 
to solve this problem is to generate a set of discrete data, using 
another code such as PHOTON2, and curve-fit the data. Using 
curve-fitted formulae has several disadvantages. It is time consum- 
ing because of the need to run a second code for generation of the 
data, curve-fitting, and doing the data check, etc. Additionally, be- 
cause there is no generality for different beamlines or different 
parameters, the above work must be repeated for each case. And, 
errors in the power profiles due to curve-fitting result in errors in the 
analysis. To solve the problem once and for all and with the capa- 
bility to apply to any insertion device (ID), a program for ED power 
profile was written in ANSYS Parametric Design Language (APDL). 
This program is implemented as an ANSYS command with input 
parameters of peak magnetic field, deflection parameter, length of 
ID, and distance from the source. Once the command is issued, all 
the heat load will be automatically generated by the code. 


27091 (LS—210) Global coupling and decoupling of the 
APS storage ring. Chae, Yong-Chul; Liu, Jianyang; Teng, L.C. Ar- 
gonne National Lab., IL (United States). [1995]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95015396. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Paper describes a study of controlling the coupling between 
the horizontal and the vertical betatron oscillations in the APS stor- 
age ring. First, we investigate the strengthening of coupling using 
two families of skew quadrupoles. Using smooth approximation, we 
obtained the formulae to estimate the coupling ratio defined as the 
ratio of the vertical and horizontal emittances or, for a single 
particle, the ratio of the maximum values of the Courant Snyder in- 
variants. Since we knew that the coupling is mostly enhanced by 
the 21st harmonic content of skew quadrupole distribution, we 
carried out the harmonic analysis in order to find the optimum ar- 
rangement of the skew quadrupoles. The numerical results from 
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tracking a single particle are presented for the various configura- 
tions of skew quadrupoles. Second, we describe the global 
decoupling procedure to minimize the unwanted coupling effects. 
These are mainly due to the random roll errors of normal 
quadrupoles. It is shown that even with the rather large rms roll er- 
ror of 2 mrad we can reduce the Coupling from 70 percent to 10 
percent with a skew quadrupole strength which is one order of 
magnitude lower than the typical normal quadrupole strength. 


27092 (LS-221) Diffusion in phase space. Symon, K. 
Argonne National Lab., IL (United States). 5 Apr 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. Order Number DE95015210. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In order to study diffusion in any region of phase space contain- 
ing nested closed curves we choose action-angle variables, +, J. 
the action J labels each closed phase curve and is equal to its 
area divided by 27. We can introduce rectangular variables Q,P by 
the equations Q=(2J)'/*siny, P=(2J)'/*cos+7, where the angle vari- 
able + is measured clockwise from the P-axis. The phase curves 
are circles in the Q,P plane with radius (2J)'/*. We assume that 
the motion consists of a Hamiltonian motion along a curve of fixed 
J (in the original coordinate system and in the system Q,P) plus a 
diffusion and a damping which can change the value of J. Now 
consider a system of particles described by a density p(J,t), so that 
the number of particles between the curves J and J+dJ is 
dN=p(J,t)dJ. These cN particles are distributed uniformly in the 
phase space between the curves J and J+dJ. 


27093 (LS—230) Linearized error analysis for an accelera- 
tor and application to the APS injector synchrotron. Koul, R.K.; 
Mills, F.E. Argonne National Lab., IL (United States). [1995]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015561. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents a tolerance budget for accelerators dictated 
by the linear transverse dynamics of particle motion. The linearized 
equations satisfied by the particle motion when errors in the lattice 
are present are given along with the solution to these equations. 
The forms of these errors giving rise to the linearized equation are 
stated. These results are used to derive a tolerance budget for the 
Advanced Photon Source (APS) injector synchrotron. 


27094 (LS-242) Longitudinal coupling impedance of a hole 
in the accelerator beam pipe. Chae, Yong-Chul. Argonne National 
Lab., IL (United States). Dec 1993. 110p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95015837. Source: OSTI; NTIS; INIS; GPO Dep. 

In the design of modem accelerators, an accurate estimate of 
coupling impedance is very important. The sources which give rise 
to coupling impedance are the geometric discontinuities in the ac- 
celerator beam pipe. In various discontinuities such as RF cavities, 
bellows, and collimators, the coupling impedance of the holes has 
not been well understood. Although coupling impedance can be 
obtained in general from the Fourier transform of the corresponding 
wake potential which may be obtained numerically, this is time 
consuming and requires a large amount of computer storage when 
applied to a small dimension of a discontinuity in a typical beam 
pipe, often imposing a fundamental limitation of the numerical ap- 
proach. More fundamentally, however, numerical calculation does 
not have the predictive power because of limited understanding of 
how the coupling impedance of a hole should behave over a wide 
frequency range. This question was studied by developing a theo- 
retical analysis based on a variational method. An analytical 
formula for the coupling impedance of a hole is developed in this 
work using a variational method. The result gives good qualitative 
agreements with the coupling impedances evaluated numerically 
from the Fourier transform of the wake potential which is obtained 
from the computer code MAFIA-T3. The author shows that the 
coupling impedance of a hole behaves quite similar to the 
impedance of an RLC-resonator circuit. Important parameters used 
to describe such a resonator circuit are the resonant frequency and 
bandwidth. The author provides a theoretical insight on how to pa- 
rameterize properly the numerical impedance of a hole when data 
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exhibit complicated dependence on frequency. This is possible be- 
cause one can show that the parameters are a function of the 
dimensionless quantity kd alone, with k the free-space wave num- 
ber and d the radius of hole. 


27095 (SLAC—444, pp. 209-229) Spin dynamics in storage 
rings and linear accelerators. Irwin, J. (Stanford Univ., CA 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1994. DOE Contract ACO3-76SF00515. 
(CONF-930767—: 21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of these lectures is to survey the subject of spin dy- 
namics in accelerators: to give a sense of the underlying physics, 
the typical analytic and numeric methods used, and an overview of 
results achieved. Consideration will be limited to electrons and pro- 
tons. Examples of experimental and theoretical results in both 
linear and circular machines are included. 


27096 (SLAC—444, pp. 519-529) Quantum-mechanical sup- 
pression of bremsstrahlung. Becker-Szendy, R. (Stanford Univ., 
CA (United States)); Keller, L.; Niemi, G.; Perl, M.; Rochester, L.; 
Anthony, P.; Bosted, P.; Cavalli-Sforza, M.; Kelley, L.; Klein, S. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1994. DOE Contract AC03-76SF00515 ; W-7405- 
ENG-48. Grant NSF-PHY-9113428; Grant NSF-PHY-9114958. 
(CONF-930767—: 21. annual SLAC Summer institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OST!; NTIS; INIS; GPO Dep. 

The authors have studied quantum-mechanical suppression of 
bremsstrahlung of low-energy 1-500 MeV photons from high- 
energy 25 GeV electrons. They have measured the LPM effect, 
where multiple scattering of the radiating electron destroys coher- 
ence required for the emission of low-energy photons, and the 
dielectric effect, where the emitted photon traveling in the radiator 
medium interferes with itself. For the experiment, the collaboration 
developed a novel method of extracting a parasitic low-intensity 
high-energy electron beam into the fixed target area during normal 
SLC operation of the accelerator. The results agree quantitatively 
with Migdal’s calculation of the LPM effect. Surface effects, for 
which there is no satisfactory theoretical prediction, are visible at 
low photon energies. For very thin targets, the suppression disap- 
pears, as expected. Preliminary results on dielectric suppression of 
bremsstrahlung are in qualitative agreement with the expectation. 


27097 (SLAC-PUB-4783-Rev.) Reactive impedance of a 
smooth toroidal chamber below the resonance region. Ng, 
King-Yuen (Lawrence Berkeley Lab., CA (United States). SSC 
Central Design Group); Warnock, R. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Apr 1989. 33p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SSC—194; FN-500). Order Number DE95011224 
Source: OSTI; NTIS; GPO Dep. 

We evaluate the longitudinal coupling impedance of a smooth 
toroidal vacuum chamber in the domain of frequencies below the 
first synchronous resonant mode. The chamber was rectangular 
cross section. With infinite wall conductivity, as assumed here, the 
nonresonant impedance is purely reactive. It consists of a space 
charge term proportional to 1/+* ahd a curvature term which sur- 
vives at large +. In the entire subresonant domain, the curvature 
term is well-represented as a quadratic function of frequency, 
where h is the height of the chamber, RA is the trajectory radius 
and v = whic. The constants A and B are of order one, being 
nearly equal to one if the width of the chamber is somewhat 
greater than its height. Thus, ImZ/n from curvature is typically a 
very small fraction of an ohm below the resonance domain, which 
begins where » > (A/h)'/*. Consequences for beam stability, if 


any, arise from high frequency resonances which can produce val- 
ues of several ohms for Z/n. 


27098 (SSCL-298) A preliminary tracking study for the 
SSC Medium Energy Booster. Manz, C. Superconducting Super 
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Collider Lab., Dallas, TX (United States). Jan 1990. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. Order Number DE95011227. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The following is a summary of a preliminary tracking study done 
on the Medium Energy Booster. The tracking code used was one 
written by the author specifically for this study. What was needed 
was an investigation of how the specifically for this study. What was 
needed was an investigation of how the sextupole errors found in 
the main dipole magnets affected particle motion in the MEB. The 
dipoles are the same magnets proposed for the Main Injector ring 
at Fermilab, so it was known that these magnets had a particularly 
strong sextupole component at high magnet excitation currents. 


27099 (SSCL-304) Semi-parameterization of Dragt-Finn 
factorization map and its application to Irwin kick factoriza- 
tion. Yan, Yiton (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Forest, E. Superconducting Super Collider Lab., 
Dallas, TX (United States). Nov 1990. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE95011228. Source: OSTI; NTIS; INIS; GPO Dep. 

This note is based on the work we did in August, 1989 for pa- 
rameterizing Irwin factorization kick map. A semi-parameterization 
method was employed in which the linear part of the map is three- 
dimensional (six-dimensional in phase space) while the nonlinear 
part of the map is two-and-one-half-dimensional. The one-half di- 
mension can be eliminated once the parameter (off-momentum) is 
updated at the beginning of each turn of the kick map. 


27100 (SSCL-SR-1226) Report of the Error and Emittance 
Task Force on the superconducting super collider: Part 1, 
Resistive machines. Superconducting Super Collider Lab., Waxa- 
hachie, TX (United States). Oct 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE95011166. Source: OSTI; NTIS; INIS; GPO Dep. 

A review of the design and specifications of the resistive acceler- 
ators in the SSC complex was conducted during the past year. 
This review was initiated in response to a request from the SSC 
Project Manager. The Error and Emittance Task Force was created 
October 30, 1992, and charged with reviewing issues associated 
with the specification of errors and tolerances throughout the injec- 
tor chain and in the Collider, and to optimize the global error 
budget. Effects which directly impact the emittance budget were of 
prime importance. The Task Force responded to three charges: 
Examination of the resistive accelerators and their injection and ex- 
traction systems; examination of the connecting beamlines and the 
overall approach taken in their design; and global filling, timing, 
and synchronization issues. The High Energy Booster and the Col- 
lider were deemed to be sufficiently different from the resistive 
accelerators that it was decided to treat them as a separate group. 
They will be the subject of a second part to this report. 


27101 (UCRL-JC—120902) Modeling space charge in beams 
for heavy-ion fusion. Sharp, W.M. Lawrence Livermore National 
Lab., CA (United States). 2 May 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950512-307: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95016627. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new analytic model is presented which accurately estimates 
the radially averaged axial component of the space-charge field of 
an axisymmetric heavy-ion beam in a cylindrical beam pipe. The 
model recovers details of the field near the beam ends that are 
overlooked by simpler models, and the results compare well to ex- 
act solutions of Poisson’s equation. Field values are shown for 
several simple beam profiles and are compared with values ob- 
tained from simpler models. 
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Refer also to citation(s) 27046, 27051, 27077, 27093, 27100, 
27189, 27197, 27198, 27199, 27200, 27202, 27203, 27204, 27212, 
27213, 27248, 27249, 27256, 27804, 27866, 28148, 28337, 28387 


27102 (ANL/ASD/CP-84918) Reduction of multipactor in 
RF ceramic windows using a simple titanium-vapor deposition 





system. Primdahl, K.; Kustom, R.; Maj, J. Argonne National Lab., 
IL (United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950512-269: Particle accelerator conference, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95013727. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A brief description of multipactor is followed by a discussion of 
design parameters for a titanium sublimation system. Efforts to cor- 
relate operating parameters (time, temperature, etc.) with thickness 
of coated titanium are reported. Rutherford backscattering thick- 
ness measurements are described and reported. 


27103 (ANL/ASD/CP-84919) Storage ring cavity higher- 
order mode dampers for the Advanced Photon Source. 
Matthews, P.; Kang, Yoon; Kustom, R. Argonne National Lab., IL 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950512-268: Particle accelerator conference, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95013726. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Coaxial, mode selective higher-order mode (HOM) dampers for 
the Advanced Photon Source (APS) storage ring cavities have 
been fabricated and tested. Two types of dampers will be 
employed. Electric field probe dampers are positioned in the equa- 
torial plane of the cavity so as to not couple to the fundamental 
TMo; accelerating mode. Additionally, two magnetic field probe 
dampers with quarter-wavelength stub rejection filters are posi- 
tioned in the cavity equatorial plane 90 degrees apart to facilitate 
dipole mode damping. Both damper types use a vacuum compati- 
ble, aluminum nitride (AIN) ceramic rf absorber as the matched 
load. Measurements were made to optimize the frequency re- 
sponse of the tapered absorber. The design eliminates the need 
for a ceramic vacuum window 


27104 (ANL/ASD/CP-84920) Performance of a 2-megawatt 
high voltage test load. Horan, D.; Kustom, R.; Ferguson, M. Ar- 
gonne National Lab., IL (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-246: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013771. Source: OSTI; NTIS; INIS; GPO Dep. 

A high-power, water-cooled resistive load which simulates the 
electrical! load characteristics of a high-power klystron, capable of 2 
megawatts dissipation at 95 kV DC, was built and installed at the 
Advanced Photon Source for use in load-testing high voltage 
power supplies. During this testing, the test load has logged ap- 
proximately 35 hours of operation at power levels in excess of one 
mezawatt. Slight variations in the resistance of the load during op- 
eration indicate that leakage currents in the cooling water may be 
a significant factor affecting the performance of the load. Sufficient 
performance data have been collected to indicate that leakage cur- 
rent through the deionized (DI) water coolant shunts roughly 15 
percent of the full-load current around the load resistor elements. 
The leakage current could cause deterioration of internal compo- 
nents of the load. The load pressure vessel was disassembled and 
inspected internally for any signs of significant wear and distress. 
Results of this inspection and possible modifications for improved 
performance will be discussed. 


27105 (ANL/ASD/CP-84985) Performance of the ramping 
power supplies for the APS booster synchrotron. Carwardine, 
J.A.; Milton, S.V.; McGhee, D.G. Argonne National Lab., IL (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950512— 
253: Particle accelerator conference, Dallas, TX (United States), 
1-5 May 1995). Order Number DE95013697. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Advanced Photon Source (APS) booster ramp cycle is 
completed within 250ms and repeated at 2Hz. Separate phase- 
controlled power supplies deliver current to each of the dipole, 
quadrupole, and sextupole magnet families. Tracking requirements 
are particularly challenging because of the fast (non-resonant) 
ramp. In order to meet the requirements, both conventional regula- 
tion and cycle-to-cycle adaptation are used. The power supply 
system and its performance are described. 
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27106 (ANUASD/CP-84986) The development of beam cur- 
rent monitors in the APS. Wang, X.; Lenkszus, F.; Rotela, E. 
Argonne National Lab., IL (United States). [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-256: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013698. Source: OSTI; NTIS: INIS; GPO Dep. 

The Advanced Photon Source (APS) is a third-generation 7-GeV 
synchrotron radiation source. The precision measurement of beam 
current is a challenging task in high energy accelerators, such as 
the APS, with a wide range of beam parameters and complicated 
noise, radiation, and thermal environments. The beam pulses in 
the APS injector and storage ring have charge ranging from 50pC 
to 25nC with pulse durations varying from 30ps to 30ns. A total of 
nine non- intercepting beam current monitors have been installed 
in the APS facility (excluding those in the linac) for general current 
measurement. In addition, several independent current monitors 
with specially designed redundant interlock electronics are installed 
for personnel safety and machine protection. This paper docu- 
ments the design and development of current monitors in the 
APS,. discusses the commissioning experience in the past year, 
and presents the results of recent operations. 


27107 (ANL/ASD/CP-—84993) Phase control and intra-pulse 
phase compensation of the Advanced Photon Source (APS) 
linear accelerator. Grelick, A.E.; Arnold, N.; Ko, K.; Sereno, N.; 
White, M. Argonne National Lab., IL (United States). [1995]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950512-270: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013728. Source: OSTI; NTIS; INIS; GPO Dep. 

Rf power for the APS linear accelerator is provided by five 
klystrons, each of which feeds one linac “sector,” containing accel- 
erating structures and SLED cavities. A VXI-based subsystem 
measures the phase of each sector of the linac with respect to a 
thermally stabilized reference line. The resulting information is used 
to control a linearized varactor phase shifter. Error correction is 
done by software, using operator-controllable parameters. A sec- 
ond phase shifter provides an intra-pulse correction to the phase of 
the klystron drive pulse. When the intra-pulse correction is applied, 
the resulting phase is flat to within 0.5° after 2.5 usec. A second 
correction, made after the PSK trigger to the SLED and during the 
filling of the accelerating structures, resulted in an energy gain of 5 
MeV from a single sector. 


27168 (ANL/ASD/CP-—84994) RF cavities for the positron 
accumulator ring (PAR) of the Advanced Photon Source (APS). 
Kang, Y.W.; Nassiri, A.; Bridges, J.F.; Smith, T.L.; Song, J.J. Ar- 
gonne National Lab., IL (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-271: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013729. Source: OSTI; NTIS; INIS; GPO Dep. 

The cavities for the dual frequency system of the APS PAR are 
described. The system uses two frequencies: a 9.78MHz funda- 
mental system for the particle accumulation and a 117.3MHz 
twelfth harmonic system for the bunch compression. The cavities 
have been built, installed, tested, and used for storing the beam in 
the PAR for about a year. The fundamental cavity is a reentrant 
coaxial type with a capacitive loading plunger and has 1.6m length. 
The harmonic cavity is a symmetrical reentrant coaxial type and is 
0.8m long. Ferrite tuners are used for frequency tuning. During the 
accumulation period, the ferrite tuner of the harmonic cavity works 
as a damper to disable the cavity. During an injection cycle the 
9.78MHz system accumulates 24 positron bunches in a bucket and 
the 117.3MHz system compresses the bunch into a shorter bunch. 
Measurements were made on the rf properties of the cavities. 


27109 (ANU/ASD/CP-84995) A constant gradient planar ac- 
celerating structure for linac use. Kang, Y.W.; Matthews, P.J.; 
Kustom, R.L. Argonne National Lab., IL (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950512-273: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013731. Source: OSTI; NTIS; INIS; GPO Dep. 
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Planar accelerating millimeter-wave structures have been studied 
during the last few years at Argonne National Laboratory in collab- 
oration with Technical University of Berlin. The cavity structures are 
intended to be manufactured by using x-ray lithography microfabri- 
cation technology. A complete structure consists of two identical 
planar half structures put together face-to-face. Since microfabrica- 
tion technology can make a since-depth indentation on a planar 
substrate, realizing the constant impedance structure was possible 
but a constant gradient structure was difficult; changing the group 
velocity along the structure while maintaining the gap and the 
depth of the indentation constant was difficult. A constant gradient 
structure has been devised by introducing a cut between the adja- 
cent cavity cells along the beam axis of each half structure. The 
width of the cut is varied along the longitudinal axis of the structure 
to have proper coupling between the cells. The result of the com- 
puter simulation on such structures is shown. 


27110 (ANL/ASD/CP-85004) A self-describing file protocol 
tor simulation integration and shared postprocessors. Borland, 
M. Argonne National Lab., IL (United States). [1995]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950512-257: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013694. Source: OSTI; NTIS; INIS; GPO Dep. 

A typical accelerator physics code uses a combination of text out- 
put, unformatted output, and special-purpose graphics to present 
results to the user. Most users must learn multiple graphics and 
postprocessing systems; many resort to manual extraction of data 
from text output, creation of customized postprocessing programs, 
and even modification of the simulation code. This situation slows 
research, results in duplication of effort, hampers unforeseen use 
of simulation output, and makes program upgrades potentially trau- 
matic. This paper discusses the design and use of a self-describing 
file protocol that addresses these problems. An extensive toolkit of 
generic post-processing programs, including sophisticated graph- 
ics, is available. This system has been used for most of the data 


collection for Advanced Photon Source (APS) commissioning , and 
is incorporated into a number of simulation codes. 


27111 (ANL/ASD/CP-85005) Ramp tuning of the APS 
booster synchrotron magnet power supplies. Milton, S.V.; Car- 
wardine, J.A. Argonne National Lab., IL (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950512-272: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013730. Source: OSTI; NTIS; INIS; GPO Dep. 

The acceleration cycle of the Advanced Photon Source (APS) 
booster synchrotron is completed within 250 Ms and is repeated at 
2 Hz. The currents in the quadrupole and sextupole magnets must 
track the dipole current to within tight tolerances if the beam is to 
remain stable during acceleration. in order to meet the perfor- 
mance specifications, a monitoring system, online with the main 
control system, is used to measure machine performance and 
adapt power supply reference waveforms from cycle to cycle. The 
system optimizes the tracking between the power supplies, thus 
minimizing transient effects and taking care of any slow drifts. Tun- 
ing algorithms are described and their performance evaluated. 
Practical considerations are also discussed. 


27112 (ANU/ASD/CP-85014) The APS booster synchrotron: 
Commissioning and operational experience. Milton, S.V. Ar- 
gonne National Lab., IL (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-259: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013723. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) at Argonne National Labo- 
ratory (ANL) was constructed to provide a large user community 
with intense and high brightness synchrotron radiation at x-ray 
wavelengths. A 7-GeV positron beam is used to generate this light. 
Acceleration of the beam from 450 MeV to 7 GeV is accomplished 
at a 2-Hz repetition rate by the booster synchrotron. Commission- 
ing of the booster began in the second quarter of 1994 and 
continued on into early 1995. The booster is now routinely used to 
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provide beam for the commissioning of the APS storage ring. Re- 
ported here are our commissioning and operational experiences 
with the booster synchrotron. 


27113 (ANL/ASD/CP-85059) Analysis of the electrical 
noise from the APS kicker magnet power supplies. Carwardine, 
J.A.; Wang, J. Argonne National Lab., IL (United States). [1995]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950512-281: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013746. Source: OSTI; NTIS; INIS; GPO Dep. 

The APS kicker magnet power supplies deliver damped sinu- 
soidal currents in excess of 2400A peak with a halt-period of 
300ns to the kicker magnets. Conducted and radiated electromag- 
netic interference (EMI) is created by this system in the low 
megahertz range. This interference affects a number of beam diag- 
nostics in the APS injector. The sources and coupling mechanisms 
for the EMI generated by this system are described and solutions 
discussed. 


27114 (ANL/ASD/CP--85061) RF radiation measurement for 
the Advanced Photon Source (AS) personnel safety system. 
Song, J.J.; Kim, J.; Otocki, R.; Zhou, J. Argonne National Lab., IL 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950512-275: Particle accelerator conference, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95013733. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) booster and storage ring 
RF system consists of five 1-MW klystrons, four 5-cell cavities, and 
sixteen single-cell cavities. The RF power is distributed through 
many hundreds of feet of WR2300 waveguide with H-hybrids and 
circulators. In order to protect personnel from the danger of RF ra- 
diation due to loose flanges or other openings in the waveguide 
system, three detector systems were implemented: an RF radiation 
detector, a waveguide pressure switch, and a Radiax aperture de- 
tector (RAD). This paper describes RF radiation measurements on 
the WR 2300 waveguide system. 


27115 (ANL/ASD/CP-85062) Klystron modulator operation 
and upgrades for the APS linac. Russell, T.J.; Cours, A. Argonne 
National Lab., IL (United States). [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-267: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013745. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) linac requires five 100-MW 
modulators to achieve its required energy. In-house construction of 
these modulators was under an extremely compressed time sched- 
ule and, while the original design was successful, it had a few 
shortcomings. The operation of the modulators was hindered by 
excessively sensitive controls and overheating during the hot sum- 
mer months. The system underwent minor changes that resulted in 
major improvements. Additionally, improvements have been made 
to the high voltage circuits to improve the rise time of the output 
pulse shape. reduce the initial ringing of the pulse, and enhance 
the reliability of the system. This paper will outline the changes and 
explain the results of the improvements. 


27116 (ANL/ASD/CP-85066) Sensitivity and offset calibra- 
tion for the beam position monitors at the Advanced Photon 
Source. Chung, Y.; Barr, D.; Decker, G.; Evans, K. Jr.; Kahana, E. 
Argonne National Lab., IL (United States). [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950512-274: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013732. Source: OSTI; NTIS; INIS; GPO Dep. 

The beam position monitors (BPMs) play a critically important 
role in commissioning and operation of accelerators. Accurate 
determination of the offsets relative to the magnetic axis and sensi- 
tivities of individual BPMs is thus needed. We will describe in this 
paper the schemes for calibrating all of the 360 BPMs for sensitiv- 
ity and offset in the 7-GeV Advanced Photon Source (APS) storage 
ring and the results. For the sensitivity calibration, a 2-dimensional 
map of the BPM response in the aluminum vacuum chamber is 





obtained theoretically, which is combined with the measured non- 
linear response of the BPM electronics. A set of 2-dimensional 
polynomial coefficients is then obtained to approximate the result 
analytically. The offset calibration of the BPMs is done relative to 
the magnetic axis of the quadrupoles using the beam. This avoids 
the problem arising from various mechanical sources as well as 
the offset in the processing electronics. The measurement results 
for the resolution and long-term drift of the BPM electronics shows 
0.06-unV,/Hz resolution and 2-ymV/hr drift over a period of 1.5 hrs. 


27117 (ANL/ASD/CP-86566) Thermomechanical analysis of 
a compact-design high heat load crotch absorber. Sheng, |.C.; 
Sharma, S.; Rotela, R.; Howell, J. Argonne National Lab., IL 
(United States). [1995]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950512-255: Particle accelerator conference, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95013725. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) is a third-generation syn- 
chrotron facility built to generate extremely powerful x-rays. x-ray 
absorbers in the APS dipole vacuum chambers, known as crotch 
absorbers, are subjected to a very high power density of 750 Watt/ 
mm? at 300 mA of beam current. In the compact design of the 
APS crotch absorbers, this high heat load is handled by a combi- 
nation of optimized geometry, fins for power dispersion and cooling 
efficiency, and a material with high fatigue strength (Glidcop). The 
basic design and the results of detailed thermomechanical finite el- 
ement analysis are presented in this paper. 


27118 (ANL/ED/CP--84984) Moderator/collimator for a pro- 
ton/deuteron linac to produce a high-intensity, high-quality 
thermal neutron beam for neutron radiography. Singleterry, 
R.C. Jr. (Argonne National Lab., Idaho Falls, ID (United States)); 
Imel, G.R.; McMichael, G.E. Argonne National Lab., IL (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9505251—1: 1995 particle accelerator conference and interntional 
conference on high-energy accelerators, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95013892. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Reactor based high resolution neutron radiography facilities are 
able to deliver a well-collimated (L/D >100) thermal flux of 10° n/ 
cm*.sec to an image plane. This is well in excess of that achiev- 
able with the present accelerator based systems such as sealed 
tube D-T sources, Van der Graaff’s, small cyclotrons, or low duty 
factor linacs. However, continuous wave linacs can accelerate tens 
of milliamperes of protons to 2.5 to 4 MeV. The MCNP code has 
been used to analyze target/moderator configurations that could be 
used with Argonne’s Continuous Wave Linac (ACWL). These anal- 
yses have shown that ACWL could be modified to generate a 
neutron beam that has a high intensity and is of high quality. 


27119 (ANV/ET/CP-85273) The application of viscoelastic 
damping materials to control the vibration of magnets in a 
synchrotron radiation facility. Ader, C.; Jendrzejczyk, J.; Man- 
gra, D. Argonne National Lab., IL (United States). [1995]. 26p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. (CONF-950740-84: = Joint 
ASME/JSME pressure vessels and piping conference, Honolulu, HI 
(United States), 23-27 Jul 1995). Order Number DE95014085. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source at Argonne National Laboratory is 
a facility signed to produce extremely brilliant x-rays for materials, 
chemistry, and medical research. In this facility, positrons are first 
produced and accelerated to energy levels of 7-GeV. The positrons 
are then injected into a 1104-meter circumference storage ring 
where they circulate, for periods up to 18 hours, and emit high- 
intensity x-rays as the circulating beam is oscillated by insertion 
devices. The beam is positioned and its size controlled by large 
electromagnets. The magnets are mounted on 200 individual girder 
assemblies, with each assembly having several magnets mounted 
on it. Of prime concern are the girder assemblies supporting the 
quadrupoles, or focusing, magnets. These magnets must satisfy 
very stringent vibration criteria, with motion restricted to less than a 
micron over a broad frequency range. Therefore, amplification at 
resonant frequencies of the girder assemblies must be minimized. 
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To accomplish this, various viscoelastic damping materials and 
their placement in the system were evaluated. As a result of the 
study, dynamic magnification factors were reduced to a value of 
five with no detectable increase in static deflection. The damping 
materials and methods used to accomplish this in massive systems 
of 7,500 kg or greater, where the displacements are on the of 0.1 
micron or less, will be useful for many less demanding situations. 


27120 (ANL/PHY/CP-—85354) The role of space charge in 
the performance of the bunching system for the ATLAS Posi- 
tive lon Injector. Pardo, R.C. (Argonne National Lab., IL (United 
States)); Smith, R. Argonne National Lab., IL (United States). 
[1995]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-950512-—226: Particle ac- 
celerator conference, Dallas, TX (United States), 1-5 May 1995). 
Order Number DE95014207. Source: OSTI; NTIS; INIS; GPO Dep. 

The bunching system of the ATLAS Positive lon Injector consists 
of a four-frequency harmonic buncher, a beam-tail removing chop- 
per, and a 24.25 MHz spiral resonator sine-wave rebuncher. The 
system is designed to efficiently create beam pulses of approxi- 
mately 0.25 nsec FWHM for injection into mid acceleration by the 
ATLAS superconducting linac. Studies of the effect of space 
charge on the performance of the system have been undertaken 
and compared to simulations as part of the design process for a 
new bunching system to be developed for a second ion source. 
Results of measurements and modeling studies indicate that the 
present system suffers significant bunching performance deteriora- 
tion at beam currents as low as 5 eyA for *98U26 at a velocity of 
8=0.0085. The low beam current tolerance of the present system 
is in reasonable agreement with computer simulation. Studies of 
two alternatives to the present bunching system are discussed and 
their limitations are explored. 


27121 (ANL/XFD/CP-—85632) Thermal and structural analy- 
ses of variable thickness plane problems. Wang, Zhibi; Kuzay, 
T.M. Argonne National Lab., IL (United States). [1995]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-950740-89: Joint ASME/JSME pres- 
sure vessels and piping conference, Honolulu, HI! (United States), 
23-27 Jul 1995). Order Number DE95014088. Source: OSTI; 
NTIS; GPO Dep. 

Finite difference formulations for variable thickness thermal anal- 
ysis and variable thickness piane stress analysis are presented. In 
heat transfer analysis, radiation effects and temperature-dependent 
thermal conductivity are taken into account. While in thermal stress 
analysis, the thermal expansion coefficient is considered as tem- 
perature dependent. An application of the variable thickness 
window for synchrotron radiation beamline under very strong X-ray 
is provided. 


27122 (BNL-61106) Tuning shims for high field quality in 
superconducting magnets. Gupta, R. (and others); Anerella, M.; 
Cozzolino, J. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950691— 
9: 14. international conference on magnet technology, Tampere 
(Finland), 11-16 Jun 1995). Order Number DE95016027. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A high field quality in interaction region quadrupoles is crucial to 
the luminosity performance of high energy colliders such as the 
Relativistic Heavy lon Collider (RHIC). The field quality in magnets 
is limited in part by manufacturing tolerances in the parts and as- 
sembly. A tuning shim method has been developed to reduce the 
relative field errors (AB/B) from ~10-* to ~10-° at 2/3 of the coil 
radius. Eight tuning shims having a variable thickness of iron are 
inserted after the construction and measurement of field harmonics 
in the magnet. In this paper the tuning shim technique is described 
for RHIC interaction region quadrupoles. The results of calculations 
and measurement are also presented. 


27123 (BNL-61361) Industrial production of RHIC mag- 
nets. Anerella, M.D. (Brookhaven National Lab., Upton, NY (United 
States)); Fisher, D.H.; Sheedy, E.; McGuire, T. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-950691-4: 14. international conference on 
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magnet technology, Tampere (Finland), 11-16 Jun 1995). Order 
Number DE95015371. Source: OSTI; NTIS; INIS; GPO Dep. 

“Doing more with less” has always been the signature of the mili- 
tary man and is especially true of Air Force weapons handlers. 
However, as the military drawdown continues, the phase takes on 
new meaning and becomes an unmistakable way of life for many. 
Unfortunately, all the resourcefulness in the world cannot overcome 
some obstacles, forcing a review of utility and mission effective- 
ness. How can we continue to reduce our resources and still meet 
our requirements? This paper documents the efforts under way to 
create a new tool for high fidelity, dexterous, heavy payload manip- 
ulation tasks. The ultimate goai of the Next Generation Munitions 
Handler Advanced Technology Demonstrator (ATD) is the identifi- 
cation and integration of the enabling technologies necessary to 
produce a system that reduces weapon loading times and operator 
workload while addressing mobility requirements. 


27124 (BNL-61790) The magnet system of the Relativistic 
Heavy ion Collider (RHIC). Greene, A. (and others); Anerella, M.; 
Cozzolino, J. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950691-— 
12: 14. international conference on magnet technology, Tampere 
(Finland), 11-16 Jun 1995). Order Number DE95015368. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Relativistic Heavy lon Collider now under construction at 
Brookhaven National Laboratory (BNL) is a colliding ring accelera- 
tor to be completed in 1999. Through collisions of heavy ions it is 
hoped to observe the creation of matter at extremely high tempera- 
tures and densities, similar to what may have occurred in the 
original “Big Bang.” The collider rings will consist of 1740 super- 
conducting magnet elements. Some of elements are being 
manufactured by industrial partners (Northrop Grumman and Ever- 
son Electric). Others are being constructed or assembled at BNL. 
A description is given of the magnet designs, the plan for manufac- 
turing and test results. In the manufacturing of the magnets, 
emphasis has been placed on uniformity of their performance and 


on quality. Results so far indicate that this emphasis has been very 
successful. 


27125 (BNL-61851) Microwave measurements of the BNL/ 
SLAC/UCLA 1.6 cell photocathode rf gun. Palmer, D.T. (Stanford 
Linear Accelerator Center, Menlo Park, CA (United States)); Miller, 
R.H.; Winick, H.; Wang, X.J.; Batchelor, K.; Woodle, M.; Ben-Zvi, |. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950512-162: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013231. Source: OSTI; NTIS; INIS; GPO Dep. 

The longitudinal accelerating field E. has been measured as a 
function of azimuthal angle in the full cell of the cold test model for 
the 1.6 cell BNL/SLAC/UCLA #3 S-band RF Gun using a needle ro- 
tation/frequency perturbation technique. These measurements were 
conducted before and after symmetrizing the full cell with a vacuum 
pump out port and an adjustable short. Two different waveguide to 
full cell coupling schemes were studied. The dipole mode of the full 
cell is an order of magnitude less severe before symmetrization for 
the 06-coupling scheme. The multi-pole contribution to the longitu- 
dinal field asymmetry are calculated using standard Fourier series 
techniques. The Panofsky-Wenzel theorem is used in estimating 
the transverse emittance due to the multipole components of E,. 


27126 (BNL-61946) The Phenix Detector magnet subsys- 
tem. Yamamoto, R.M. (Lawrence Livermore National Lab., CA 
(United States)); Bowers, J.M.; Harvey, A.R. Brookhaven National 
Lab., Upton, NY (United States); Lawrence Livermore National 
Lab., CA (United States). 19 May 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
; W-7405-ENG-48. (UCRL-JC—1 19083; CONF-950691-8: 14. inter- 
national conference on magnet technology, Tampere (Finland), 
11-16 Jun 1995). Order Number DE95016026. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The PHENIX [Photon Electron New Heavy lon Experiment] De- 
tector is one of two large detectors presently under construction for 
RHIC (Relativistic Heavy lon Collider) located at Brookhaven Na- 
tional Laboratory. Its primary goal is to detect a new phase of 
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matter; the quark-gluon plasma. In order to achieve this objective, 
the PHENIX Detector utilizes a complex magnet subsystem which 
is comprised of two large magnets identified as the Central Magnet 
(CM) and the Muon Magnet (MM). Muon Identifier steel is also in- 
cluded as part of this package. The entire magnet subsystem 
stands over 10 meters tall and weighs in excess of 1900 tons (see 
Fig. 1). Magnet size alone provided many technical challenges 
throughout the design and fabrication of the project. In addition, in- 
teraction with foreign collaborators provided the authors with new 
areas to address and problems to solve. Russian collaborators 
would fabricate a large fraction of the steel required and Japanese 
collaborators would supply the first coil. This paper will describe 
the overall design of the PHENIX magnet subsystem and discuss 
its present fabrication status. 


27127 (BNL-61957) MIT microwiggler for free electron 
laser applications. Catravas, P. (Massachusetts Inst. of Tech., 
Cambridge, MA (United States)); Stoner, R.; Blastos, J.; Sisson, 
D.; Mastovsky, |.; Bekefi, G.; Wang, X.J.; Fisher, A. Brookhaven 
National Lab., Upton, NY (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-950512-266: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95015023. Source: OSTI; NTIS; GPO Dep. 

A microwiggler-based FEL permits operation at shorter wave- 
lengths with a reduction in the size and cost of the device. The 
MIT microwiggler is a pulsed ferromagnetic-core electromagnet 
with 70 periods of 8.8 mm each which generates an on-axis peak 
magnetic field of 4.2 kG. The pulse repetition rate is 0.5 Hz with 
FWHM 0.5 msec. The microwiggler is characterized by extensive 
tunability. We employed a novel tuning regimen through which the 
rms spread in peak amplitudes was reduced to 0.08 % the lowest 
ever achieved in a sub-cm period magnetic field. The microwiggler 
is a serviceable scientific apparatus: spontaneous emission has 
been observed for wavelengths of 700-800 nm using a 40 MeV 
beam from the Accerator Test Facility LINAC at BNL. 


27128 (BNL-61960) Quench observation using quench 
antennas on RHIC IR quadrupole magnets. Ogitsu, T. (KEK, Na- 
tional Laboratory for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Terashima, A.; Tsuchiya, K.; Ganetis, G.; Muratore, J.; 
Wanderer, P. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-950691— 
13: 14. international conference on magnet technology, Tampere 
(Finland), 11-16 Jun 1995). Order Number DE95015366. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Quench observation using quench antennas is now being 
performed routinely on RHIC dipole and quadrupole magnets. Re- 
cently, a quench antenna was used on a RHIC IR magnet which is 
heavily instrumented with voltage taps. It was confirmed that the 
signals detected in the antenna coils do not contradict the voltage 
tap signals. The antenna also detects a sign of mechanical distur- 
bance which could be related to a training quench. This paper 
summarizes signals detected in the antenna and discusses possi- 
ble causes of these signals. 


27129 (BNL-62018) BRAHMS: Conceptual design report. 
Forward angle and midrapidity hadron spectrometers at RHIC. 
BRAHMS Collaboration. Brookhaven National Lab., Upton, NY 
(United States). Jul 1995. 127p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95016035. Source: OSTI; NTIS; INIS; GPO Dep. 

The Broad RAnge Hadron Magnetic Spectrometers experiment 
(BRAHMS) is designed to measure charged hadrons over a wide 
range of rapidity and transverse momentum for all available beams 
and energies. This conceptual design report describes the 
BRAHMS detector and how it will be installed and operated at 
RHIC. Chapter 2 presents an overview of the physics program to 
be achieved with the BRAHMS Experiment. This is followed in 
Chapter 3 by an overview of the detector systems, a description 
which is close to earlier designs but changed to reflect updates. 
The magnet design is reviewed in Chapter 4. Chapter 5 describes 
the requirements that the BRAHMS Experiment sets for the inter- 
section region. The arguments for the proposed positioning of the 
two magnet arms are presented. The needed support buildings 





and their possible placements are discussed. Chapter 6 examines 
the requirements on the elements of the forward arm, and demon- 
strates the feasibility of the proposed combination of magnets and 
tracking detectors. Most of the detectors are small TPC’s, and 
several features of a prototoye TPC and the testing thereof are de- 
scribes. The particle identification in BRAHMS is achieved by 
time-of-flight techniques and Cerenkov counters. This is describes 
in Chapter 7. The global detectors, i.e., the beam-beam counters 
and the multiplicity detector, are described next in Chapter 8. The 
concept for a centrality detector based on silicon strips is presented; 
a backup scheme employs an array of proportional gas counters. 
Considerations on data aquisition and triggers, as given next in 
Chapter 9, are fairly conventional and shoud not pose any major 
problems for development. The cost estimate for the experiment is 
given last; the total budget for BRAHMS is within the original goal. 


27130 (BNL-62060) Cryogenic tests of the g-2 supercon- 
ducting solenoid magnet system. Jia, L.X. (and others); Cullen, 
J.R. Jr.; Esper, A.J. Brookhaven National Lab., Upton, NY (United 
States); Lawrence Berkeley Lab., CA (United States). 1995. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016 ; ACO3-76SF00098. (CONF-950722-5: 
Cryogenic engineering conference and international cryogenic ma- 
terials conference, Columbus, OH (United States), 17-21 Jul 1995). 
Order Number DE95016795. Source: OSTI; NTIS; INIS; GPO Dep. 
The g-2 muon storage ring magnet system consists of four large 
superconducting solenoids that are up to 15.1 m in diameter. The 
g-2 superconducting solenoids and a superconducting inflector 
dipole will be cooled using forced two-phase helium in tubes. The 
forced two-phase helium cooling will be provided from the J-T cir- 
cuit of a refrigerator that is capable of delivering 625 W at 4.5 K. 
The two-phase helium flows from the refrigerator J-T circuit through 
a heat exchanger in a storage dewar that acts as a phase separa- 
tor for helium returning from the magnets. The use of a heat 
exchanger in the storage dewar reduces the pressure drop in the 
magnet flow circuit, eliminates most two phase flow oscillations, 
and it permits the magnets to operate at variable thermal loads us- 
ing the liquid in the storage dewar as a buffer. The g-2 magnet 
cooling system will consist of three parallel two-phase helium flow 
circuits that provide cooling to the following components: (1) the 
four large superconducting solenoids, (2) the current interconnects 
between the solenoids and the solenoid gas cooled electrical leads, 
and (3) the inflector dipole and its gas cooled electrical leads. This 
report describes a cryogenic test of the two 15.1 meter diameter 
superconducting solenoids using two-phase helium from a dewar. 
The report describes the cool down procedure for the 3.5 ton outer 
solenoid magnet system using liquid nitrogen and two-phase he- 
lium. Low current operation of the outer solenoids is discussed. 


27131 (CONF-951073-3) A monolithic constant-fraction 
discriminator using distributed R-C delay-line shaping. Simp- 
son, M.L. (Oak Ridge National Lab., TN (United States)); Young, 
G.R.; Xu, M. Oak Ridge National Lab., TN (United States). [1995]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. osntin. From IEEE nuclear science 
symposium and medical imaging conference; San Francisco, CA 
(United States); 21-28 Oct 1995. Order Number DE95012876. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A monolithic, CMOS, constant-fraction discriminator (CFD) was 
fabricated in the Orbit Semiconductor, 1.2 » N-well process. This 
circuit uses an on-chip, distributed, R-C delay-line to realize the 
constant-fraction shaping. The delay-line is constructed from a nar- 
row, 500-, serpentine layer of polysilicon above a wide, grounded, 
second layer of polysilicon. This R-C delay-line generates about 
1.1 ns of delay for 5 ns risetime signals with a slope degradation of 
only ~ 15% and an amplitude reduction of about 6.1%. The CFD 
also features an automatic walk adjustment. The entire circuit, in- 
cluding the delay line, has a 200 p» pitch and is 950 p» long. The 
walk for a 5 ns risetime signal was measured as + 100 ps over 
the 100:1 dynamic range from —15 mV to -1.5 mV. to -15 V. 
The CFD consumes 15 mW. 


27132 
rection sextupole magnets: Measurements and operating 
schemes. Bhat, C.M.; Bogacz, A.; Brown, B.C.; Harding, D.J.; 


(FNAL/C-95/112) The main injector chromaticity cor- 
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Fang, S.J.; Martin, P.S.; Glass, H.D.; Sim, J. Fermi National Accel- 
erator Lab., Batavia, IL (United States). May 1995. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-950512-225: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95013799. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab Main Injector (FMI) is a high intensity proton syn- 
chrotron which will be used to accelerate protons and antiprotons 
from 8.9 GeV/c to 150 GeV/c. The natural chromaticities of the ma- 
chine for the horizontal and the vertical Planes are —33.6 and 
—33.9 respectively. The Ap/p of the beam at injection is about 
0.002. The chromaticity requirements of the FMI, are primarily de- 
cided by the Ap/p = 0.002 of the beam at injection. This limits the 
final chromaticity of the FMI to be +5 units. To correct the chro- 
maticity in the FMI two families of sextupole magnets will be 
installed in the lattice, one for each plane. A sextupole magnet 
suitable for the FMI needs has been designed and a number of 
them are being built. New chromaticity compensation schemes 
have been worked out in the light of recently proposed faster ac- 
celeration ramps. On an R/D sextupole magnet the low current 
measurements have been carried out to determine the electrical 
properties. Also, using a Morgan coil, measurements have been 
performed to determine the higher ordered multipole components 
up to 18-poles. An overview of these result are presented here. 


27133 (FNAL/C—95/232) Refrigerated hydrogen gas jet for 
the Fermilab antiproton accumulator. Alispach, D.H. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States)); Kendziora, 
C.L.; Marinelli, M. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States);Istituto Nazionale di Fisica Nucleare, Rome 
(Italy). DOE Contract ACO02-76CH03000. (CONF-950722—11: Cryo- 
genic engineering conference and international cryogenic materials 
conference, Columbus, OH (United States), 17-21 Jul 1995). Order 
Number DE95017356. Source: OSTI; NTIS; GPO Dep. 

A hydrogen gas jet has been built for use at Fermilab for the 
study of charmonium spectroscopy in proton-antiproton annihila- 
tions. The hydrogen gas jet is part of an upgrade to a previous 
experiment which ran in the Fermilab 1990-1991 fixed target pro- 
gram utilizing a jet cooled to 80 K with liquid nitrogen. The jet 
delivers a defined stream of hydrogen gas which travels through a 
series of vacuum chambers and then intersects the circulating an- 
tiproton beam. The goal of the upgrade is to provide a hydrogen 
gas stream at least twice as dense as used for the earlier experi- 
ment to increase the interaction rate and allow an improved study 
of rare processes. This is achieved by cooling the stream to below 
30 K using a Gifford-McMahon refrigerator. The jet apparatus is 
designed to allow motion in the plane perpendicular to the gas 
stream as well as angular positioning at the jet nozzle to provide a 
means of optimizing the interaction rate. Two skimmers located in 
the vacuum chambers are used to define the gas stream dimen- 
sions. The jet target vacuum chambers require constant pumping 
with turbomolecular pumps. The vacuum space around the jet is 
designed to have a large system pumping speed so that the cham- 
ber pressure can be maintained below an absolute pressure of 1 
Pa. The jet will operate in the next fixed target run at Fermilab. De- 
tails of the design and test results are discussed. 


27134 (FNAL—-TM-1891) Problem analysis and new design 
of TESLA coupler. Sun, Ding. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jun 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95016185. Source: OSTI; NTIS; GPO Dep. 

Problem analysis of tested TESLA coupler shows that the mi- 
crowave discharge is a possible problem. Two new designs are 
presented. During previous tests of TESLA input coupler (doorknob 
with cylindrical ceramic window) it was unable to continuously op- 
erate above 300-400 kW and a small area of the coupler (area A 
in Figure 1) where the metal doorknob and ceramic window are 
only 2 mm apart was coated with metal by unidentified mechanism. 
In order to understand the problem and help the following designs, 
it is necessary to analyze possible mechanisms for the problem. 


27135 (FNAL-TM-1923) The 8-GeV transfer line injection 
into main ring. Yang, MJ. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jun 1995. 24p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95016697. Source: OSTI; NTIS; INIS; GPO Dep. 

Included in this report are a brief review of the design lattice of 
the 8-GeV beam transfer line and the Main Ring, the recent mea- 
surements on the 8-GeV line lattice function as well as that of the 
Main Ring at 8-GeV. The injection matching is a very important 
part of the MR operation. Mismatches such as energy, timing, or 
position are easily corrected because they cause oscillations which 
are visible on the Turn-By-Turn (TBT) TV monitor display. Mis- 
matches due to beta and dispersion functions are detected only by 
using the Flying Wire or by doing measurements during beam 
study. A new method which makes use of the available data from 
TBT hardware was used to obtain the beam phase space ellipse. 
Data taken from Main Ring at injection gives the beta function 
needed for transfer matching from 8-GeV line. The result of this 
measurement is also presented here. 


27136 (FNAL-TM—1944) Groundwater activation calcula- 
tions tor E872. Freeman, W.S. E872 Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1995. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE95017051. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The E872 beam dump geometry has been modeled in CASIM 
and calculations have been done to determine the annual limits for 
protons n target. Results are presented using both the single resi- 
dent well model (SRWM) and the newly-approved concentration 
model (CM). The conclusion is that the target/dump design is ade- 
quate for the maximum number of protons on target requested by 
the experiment, which is >1 x 10'® protons per year at 800 GeV 


27137 (INS-T-534) Proceedings of the "INS workshop on 
ECR ion sources for multiply-charged heavy ions’. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Feb 1995. 159p. (in 
Japanese). (CONF-941282—: INS workshop on ECR ion sources 
for multiply-charged heavy ions, Tanashi (Japan), 1-2 Dec 1994). 
Order Number DE95502350. Source: OSTI; NTIS; INIS. 

This workshop was held on December 1 and 2, 1994 at the Insti- 
tute for Nuclear Study, University of Tokyo. The performance of ion 
sources is crucial for all researches and applications that use ion 
beam. The performance of ECR ion sources is strongly dependent 
on heuristic knowledge and innovation. From these viewpoints, it is 
useful to exchange information on the status of the existing 
sources, the performance of the new sources, and the design of 
the future sources between the source builders and the users. 
There were unexpected more than 70 participants and 20 contribu- 
tions. The lectures were given on the present status of NIRS-ECR, 
SF-ECR, INS ISOL-ECR, RCNP ECR and EBIS ion sources, the 
production of multiply charged metallic ions with Hyper ECR or by 
plasma cathode method, the processing of ceramic rods and the 
ion production with OCTOPUS, the modeling of multi-charged ion 
production, the design of an advanced minimum B for ECR multi- 
charged ion source, the design, construction and operation of 18 
GHz HiECR ion source, the construction and test operation of 
JAERI 18 GHz ion source, the design of an ECR ion source for the 
HIMAC, a 14.5 GHz ECR ion source at RIKEN, TMU 14 GHz ECR 
ion source, "NANOGAN” ECR ion source and its irradiation system, 
the optimization of the ECR ion source for optically pumped polar- 
ized ion source and so on. (K.|.). 


27138 


(KEK-94-8) Beam-steering dipole magnet in both 
the horizontal and vertical directions. Fujimori, Hiroshi; Irie, 
Yoshiro; Muto, Suguru. National Lab. for High Energy Physics, 


Tsukuba, Ibaraki (Japan). Feb 1995. 
DE95502138. Source: OSTI; NTIS; INIS. 

In order to save space for installation and costs reasons, a cor- 
rection magnet capable of simultaneously steering the beam in the 
horizontal and vertical directions was constructed. The design as- 
pect and its operational results are reported. (author). 


27139 (KEK-94-10) Field and structure analysis of the new 
56-mm aperture dipole magnets for LHC. Song Naihao; Ya- 
mamoto, Akira; Shintomi, Takakazu; Hirabayashi, Hiromi; Yamaoka, 
Hiroshi. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Mar 1995. 77p. Order Number DE95502180. Source: 
OSTI; NTIS; INIS. 


22p. Order Number 
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According to re-optimization of magnet design for the Large 
Hadron Collider, coil aperture of the main dipole magnets was 
changed from ¢ 50 mm to ¢ 56 mm with operating at 8.36 T. A 
new series of dipole magnet R and D has been started for ¢ 56 
mm aperture dipoles in cooperation between CERN and KEK. 
Structure analyses of the new ¢ 56 mm twin aperture dipole fo- 
cused on the effect of prestress and thermal characteristics of 
collar materials are described. Field quality of both single and twin- 
aperture dipole model magnets are also evaluated. (author). 


27140 (KEK-94-12) Propagation of the trip behavior in the 
VENUS vertex chamber. Ohama, Taro; Yamada, Yoshikazu. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 
1995. 42p. (In Japanese). Order Number DE95502181. Source: 
OSTI; NTIS; INIS. 

The high voltage system of the VENUS vertex chamber occa- 
sionally trips by a discharge somewhere among cathode electrodes 
during data taking. This trip behavior induces often additional trips 
at other electrodes such as the skin and the grid electrodes in the 
vertex chamber. This propagation mechanism of trips is so compli- 
cated in this system related with multi-electrodes. Although the 
vertex chamber is already installed inside the VENUS detector and 
consequently the discharge is not able to observe directly, a trial to 
estimate the propagation has been done using only the information 
which appears around the trip circuits and the power supply of the 
vertex chamber. (author). 


27141 (KEK-95-2) Design of a 24-m high-resolution spheri- 
cal grating monochromator at the BL-16 undulator beamline. 
Shigemasa, E.; Yan Yonglian; Yagishita, A. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1995. 34p. Order 
Number DE95502182. Source: OSTI; NTIS; INIS. 

The design of a 24-m high-resolution spherical grating monochro- 
mator is described, which is for the reform of the beamline BL-16U 
at the Photon Factory. The resolution of this monochromator was 
studied by ray tracing simulation as well as analytical estimation. 
The study shows that a resolving power of 10000 can be obtained 
over the energy range of 40 eV to 600 eV. The output flux was es- 
timated for such a resolving power, which ranges from 2x10"' s~' 
to 2x10'2 s—' for this energy range and 300 mA ring current. The 
influence of the heat load on the performance estimated with the 
finite-element method is presented. We also present the compari- 
son of this monochromator with the original one. (author). 


27142 (LA-UR-95-2317) A model for the magnetic cores of 
linear induction accelerator cells. Melton, J.G.; Rose, E.A. Los 
Alamos National Lab., NM (United States). 1995. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950750-7: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016788. Source: OSTI; NTIS; GPO Dep. 

Linear induction cells are used in the electron beam accelerator 
for the proposed Dual Axis Radiographic Hydrotest (DARHT) facil- 
ity that would be built at Los Alamos National Laboratory. Ferrite 
cores are used in each cell to produce 250 kV, flat to within +1% 
for 70 ns. In the course of operating a prototype test stand for the 
full accelerator, circuit models have been developed for the pulsed 
power system and the induction cells that have been useful in 
achieving the +1% flatness requirement. The circuit models use 
the MicroCap IV™ electronic circuit analysis program, which in- 
cludes a Jiles-Atherton model for magnetic materials. In addition, 
the coaxial, ferrite-filled geometry of the cell is modelled by a 
multiple-section lumped-element transmission line. Propagation of 
a voltage pulse through the ferrite cores, including saturation ef- 
fects, can be reproduced. The model has been compared to actual 
waveforms obtained from prototype operations, and good results 
have been obtained for a wide range of operating conditions. Inter- 
est in possible future applications have led the authors to use the 
model to predict the behavior of accelerator cells driven by multiple 
voltage pulses without an intervening magnetic reset of the ferrite 
cores. Results show that multiple pulses can be applied to the ac- 
celerator cells without a magnetic reset, but with some degradation 
of later pulses. The degradation appears as a droop on the flat 
portion of the second (and subsequent) pulses. The droop can be 
corrected by shaping the waveform of the incident pulses. 





27143 (LBL-36456) Design and testing of the magnetic 
quadrupole for the Heavy lon Fusion Program. Benjegerdes, R.; 
Faltens, A.; Fawley, W.; Peters, C.; Reginato, L.; Stuart, M. 
Lawrence Berkeley Lab., CA (United States). Apr 1995. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950512-304: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95016447. Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy lon Fusion Program at the Lawrence Berkeley Labo- 
ratory is conducting experiments in the transport and acceleration 
of “driverlike” beams. The single beam coming from the four-to-one 
beam combiner will be transported in a lattice of pulsed magnetic 
quadrupoles. The present beam transport consists of high field, 
short aspect ratio magnetic quadrupoles to maximize the trans- 
portable current. This design could also be converted to be 
superconducting for future uses in a driver. The pulsed quadrupole 
will develop a maximum field of two Tesla and will be housed 
within the induction accelerator cells at the appropriate lattice pe- 
riod. Hardware implementation of the physics requirements and full 
parameter testing is described. 


27144 (LBL-36494) Beam dynamics issues in an extended 
relativistic klystron. Giordano, G.; Li, H.; Goffeney, N.; Hene- 
stroza, E.; Sessler, A.; Yu, S. Lawrence Berkeley Lab., CA (United 
States). Apr 1995. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-95051 2— 
291: Particle accelerator conference, Dallas, TX (United States), 
1-5 May 1995). Order Number DE95016437. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Preliminary studies of beam dynamics in a relativistic klystron 
were done to support a design study for a 1 TeV relativistic klystron 
two-beam accelerator (RK-TBA), 11.424 GHz microwave power 
source. This paper updates those studies. An induction accelerator 
beam is modulated, accelerated to 10 MeV, and injected into the 
RK with a rf current of about 1.2 kA. The main portion of the RK is 
the 300-m long extraction section comprise of 150 traveling-wave 
output structures and 900 induction accelerator cells. A periodic 
system of permanent quadrupole magnets is used for focusing. 
One and two dimensional numerical studies of beam modulation, 
injection into the main RK, transport and longitudinal equilibrium 
are presented. Transverse beam instability studies including Lan- 
dau damping and the “Betatron Node Scheme” are presented. 


27145 (LBL-36496) Merits of a sub-harmonic approach to 
a single-pass, 1.5-A FEL. Fawley, W.M. (Lawrence Berkeley Lab., 
CA (United States)); Nuhn, H.D.; Bonifacio, R.; Scharlemann, E.T. 
Lawrence Berkeley Lab., CA (United States). Mar 1995. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950512-303: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95016454. Source: OSTI; NTIS; INIS; GPO Dep. 

SLAC/SSRL and collaborators elsewhere are studying th physics 
of a single-pass, FEL amplifier operating in th 1 — 2 A, wavelength 
region based on electron beams from the SLAC linac at ~ 15 GeV 
energy. Hoping to reduce the total wiggler length needed to reach 
saturation when starting from shot noise, we have examined the 
benefits of making the first part of the wiggler resonant at a sub- 
harmonic wavelength (e.g. 4.5 A) at which the gain length can be 
significantly shorter. This leads to bunching of the electron beam at 
both the subharmonic and fundaments wavelengths, thus providing 
a strong coherent “seed” for exponential growth of radiation at the 
fundamental in the second part of the wiggler. Using both multi- 
harmonic and multi-frequency 2D FEL simulation codes, we have 
examined the predicted performance of such devices and the sen- 
Sitivity to electron beam parameters such as current, emittance, 
and instantaneous energy spread. 


27146 (LBL-36503) UV laser ionization and electron beam 
diagnostics for plasma lenses. Govil, R.; Volfbeyn, P.; Leemans, 
W. Lawrence Berkeley Lab., CA (United States). Apr 1995. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-950512-300: Particle accelera- 
tor conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95016466. Source: OSTI; NTIS; INIS; GPO Dep. 

A comprehensive study of focusing of relativistic electron beams 
with overdense and underdense plasma lenses requires careful 
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control of plasma density and scale lengths. Plasma lens experi- 
ments are planned at the Beam Test Facility of the LBL Center for 
Beam Physics, using the 50 MeV electron beam delivered by the 
linac injector from the Advanced Light Source. Here we present 
results from an interferometric study of plasmas produced in tri- 
propylamine vapor with a frequency quadrupled Nd:YAG laser at 
266 nm. To study temporal dynamics of plasma lenses we have 
developed an electron beam diagnostic using optical transition radi- 
ation to time resolve beam size and divergence. Electron beam 
ionization of the plasma has also been investigated. 


27147 (LBL-36623) Design of inductively detuned RF 
extraction cavities for the Relativistic Klystron Two Beam Ac- 
celerator. Henestroza, E.; Yu, S.S.; Li, H. Lawrence Berkeley Lab., 
CA (United States). Apr 1995. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-950512-293: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95016422. 
Source: OST!; NTIS; INIS; GPO Dep. 

An inductively detuned traveling wave cavity for the Relativistic 
Klystron Two Beam Accelerator expected to extract high RF power 
at 11. 424 GHz for the 1 TeV Center of Mass Next Linear Collider 
has been designed. Longitudinal beam dynamics studies led to the 
following requirements on cavity design: (a) Extraction of 360 MW 
of RF power with RF component of the current being 1.15 kAmps 
at 11.424 GHz, (b) Inductively detuned traveling wave cavity with 
wave phase velocity equal to 4/3 the speed of light, (c) Output cav- 
ity with appropriate Q.. and eigenfrequency for proper matching. 
Furthermore, transverse beam dynamics require low shunt 
impedances to avoid the beam break-up instability. We describe 
the design effort to meet these criteria based on frequency-domain 


and time-domain computations using 2D- and 3D- electromagnetic 
codes. 


27148 (LBL-37275) improvements on the LBL AECR 
source. Xie, Z.Q.; Lyneis, C.M. Lawrence Berkeley Lab., CA 
(United States). Apr 1995. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9504165-2: 12. international workshop on ECF _ ion 
sources, Riken (Japan), 25-27 Apr 1995). Order Number 
DE95014771. Source: OSTI; NTIS; INIS; GPO Dep. 

Performance of the LBL AECR source was improved by simulta- 
neously heating the plasma with microwaves of 10 and 14 GHz 
(two-frequency heating). Plasma stability was improved.and the ion 
charge state distribution shifted to higher charge state. Production 
of high charge state ions was increased a factor of 2 to 5 or higher 
for the very heavy ions such as bismuth and uranium, as compared 
to the case of single-frequency (14 GHz) heating. Fully stripped ar- 
gon ions at intensity | > 5 enA were directly identified by the 
AECR charge state analyzing system for the first time. High charge 
state ion beams of bismuth and uranium produced by the source 
were injected into the 88-inch Cyclotron. After acceleration to ener- 
gies greater than 6 MeV/nucleon, the extracted beam intensities 
were 1x10®pps or higher for BiS°*+-5'+ and 298U52+55+. Tests in the 
AECR source have also shown Al2O3 coating is an effective coat- 
ing and a better method than the electron gun for providing cold 
electrons to the ECR plasma. The AECR source will be upgraded 
to raise its magnetic field strengths to obtain better plasma confine- 
ment and enhanced production of hi ah charge state heavy ions. 


27149 (LBL-37413) Electrical performance of a string of 
magnets representing a half-cell of the LHC machine. 
Rodriguez-Mateos, F. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)); Coull, L.; Dahlerup-Petersen, K.; 
Hagedorn, D.; Krainz, G.; Rijllart, A.; Mcinturff, A. Lawrence Berke- 
ley Lab., CA (United States). 21 Jun 1995. 4p. Sponsored by 
European Organization for Nuclear Research, Geneva (Switzer- 
land). DOE Contract AC03-76SF00098. (CONF-950691-10: 14. 
international conference on magnet technology, Tampere (Finland), 
11-16 Jun 1995). Order Number DE95016420. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Tests have been carried out on a string prototype superconduct- 
ing magnets, consisting of one double-quadrupole and two 
double-dipoles forming the major part of a half-cell of the LHC ma- 
chine. The magnets are protected individually by “cold diodes” and 
quench heaters. The electrical aspects of these tests are described 
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here. The performance during quench of the protection diodes and 
the associated interconnections was studied. Tests determined the 
magnet quench performance in training and at different ramp-rates, 
and investigated the inter-magnet propagation of quenches. Cur- 
rent lead and inter-magnet contact resistances were controlled and 
the performance of the power converter and the dump switches as- 
sessed. 


27150 (LS—156) Design of kickerfoumper magnet and PFN 
for. Wang, Ju; Volk, GJ. Argonne National Lab., IL (United 
States). [1990]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015499. Source: OSTI; NTIS; GPO Dep. 

Three fast Pulsed kicker/oumper magnets are required in the 
positron accumulator ring (PAR) for the purpose of beam injection 
and/or extraction at 450 MeV. According to the Conceptual Design 
Report (CDR), these three magnets have, identical specifications 
and are expected to produce identical magnetic fields. Therefore, 
they will have the same design. Each kicker/oumper magnet is re- 
quired to generate a magnetic field of 0.06 T with a rise time of 65 
ns, a flat top of 80 ns and a fall time of 90 ns, respectively. A fast 
pulsed magnet system normally consists of a high voltage dc 
power supply, charging/discharging switches which are tetrodes 
and thyratrons in most cases, a pulse forming network (PFN), a 
magnet assembly consisting of a ferrite magnet, a matching capac- 
itor or capacitors and a load (termination) resistor. The primary 
objective of this study is the design of the pulse forming network 
and magnet assembly. 


27151 (LS—158) Arbitrary function generator for APS injec- 
tor synchrotron correction magnets. Despe, O.D. Argonne 
National Lab., IL (United States). 7 Nov 1990. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95015554. Source: OSTI; NTIS; 
GPO Dep. 

The APS injector synchrotron ring measures about 368 m in cir- 
cumference. In order to obtain the precision of the magnetic field 
required for the positron acceleration from 450 Mev to 7.7 Gev with 
low beam loss, eighty correction magnets are distributed around its 
circumference. These magnets provide the vernier field changes 
required for beam orbit correction during the acceleration phase of 
the injector synchrotron cycle. Because of mechanical imperfec- 
tions in the construction, as well as installation of real dipole and 
multi-pole magnets, the exact field correction required at each 
correction magnet location is not known until a beam is actually ac- 
celerated. It is therefore essential that a means is provided to 
generate a correction field that is a function of the beam energy 
from injection until extraction for each correction magnet. The fairly 
large number of correction magnets in the system requires that the 
arbitrary function generator design be as simple as possible yet 
provide the required performance. An important, required perfor- 
mance feature is that the function can be changed or modified “on 
the fly”, to provide the operator with a real-time feel during the tune 
up process. The arbitrary function generator described in this re- 
port satisfies these requirements. 


27152 (LS—159) Pulsed power supply for PAR injection/ 
extraction septum magnet. McGhee, D.G. Argonne National Lab.., 
IL (United States). 23 Sep 1990. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95015570. Source: OSTI; NTIS; GPO Dep. 

A 22.5 pH, 22.5 mQ transformer septum magnet must be pulsed 
at a 60 Hz rate to inject beam from a 450 MeV positron linac into a 
positron accumulator ring (PAR) and to extract beam from it. Of the 
60 pulses per second the first 24 are used for injection and the 
30th for extraction. The 25th through the 29th are not used. This 
pattern is repeated continuously. A design study was performed of 
the power supply proposed in the APS Title | design. This supply 
produces a pulse that is approximately a half-sine-wave with a 
base width of approximately 1/3 ms; its peak current is adjustable 
from 3.5kA to 4.7kA and is repeatable within +0.05%. The septum 
steel is reset by a half-sine pulse of reverse polarity a few millisec- 
onds after the forward current pulse. No beam is present during 
reset. The use of the transformer design minimizes the cost of the 
capacitors used for energy storage. 
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27153 (LS—163) The APS transfer line from linac to injec- 
tor synchrotron. Koul, R.K.; Crosbie, E. Argonne National Lab., IL 
(United States). Mar 1991. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31-109-ENG-38. Order 
Number DE95015494. Source: OSTI; NTIS; GPO Dep. 

This note describes the low-energy-transfer-line designed for the 
APS. The low energy transfer line constitutes two transport lines. 
One of these lines runs from linac to the positron accumulator ring, 
also called “PAR”, and is 23.7138 m long. The second part of the 
low energy transport line runs from the “PAR” to the injector syn- 
chrtoron and is about 30.919 m long. The above length includes 
two quadrupoles, a bend magnet and a septum magnet in the in- 
jector synchrotron. 


27154 (LS—164) Synchrotron power supply light source 
note. Fathizadeh, M. Argonne National Lab., IL (United States). 
Mar 1991. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015495. Source: OSTI; NTIS; GPO Dep. 

The ring magnet of the injector synchrotron consists of 68 dipole 
magnets. These magnets are connected in series and are ener- 
gized from two feed points 180° apart by two identical 12-phase 
power supplies. The current in the magnet will be raised linearly to 
about 1 kA level, and after a small flat top (1 ms to 10 ms typical 
to provide sufficient time for the bridge to go to inversion mode) 
the current will be reduced to the injection level of 60 A. The repe- 
tition time for the current waveform is 500 ms. In this paper the 
theory of operation for the power supply along with its design char- 
acteristics will be given. 


27155 (LS-169) Correction magnet power supplies for 
APS machine. Kang, Y.G. Argonne National Lab., IL (United 
States). Apr 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015229. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of correction magnets are required for the advanced 
photon source (APS) machine to correct the beam. There are five 
kinds of correction magnets for the storage ring, two for the injector 
synchrotron, and two for the positron accumulator ring (PAR). Table 
| shoes a summary of the correction magnet power supplies for the 
APS machine. For the storage ring, the displacement of the 
quadrupole magnets due to the low frequency vibration below 25 
Hz has the most significant effect on the stability of the positron 
closed orbit. The primary external source of the low frequency vi- 
bration is the ground motion of approximately 20 um amplitude, 
with frequency components concentrated below 10 Hz. These low 
frequency vibrations can be corrected by using the correction mag- 
nets, whose field strengths are controlled individually through the 
feedback loop comprising the beam position monitoring system. 
The correction field require could be either positive or negative. 
Thus for all the correction magnets, bipolar power supplies (BPSs) 
are required to produce both polarities of correction fields. Three 
different types of BPS are used for all the correction magnets. 
Type | BPSs cover all the correction magnets for the storage ring, 
except for the trim dipoles. The maximum output current of the 
Type | BPS is 140 Adc. A Type Il BPS powers a trim dipole, and 
its maximum output current is 60 Adc. The injector synchrotron and 
PAR correction magnets are powered form Type Ill BPSs, whose 
maximum output current is 25 Adc. 


27156 (LS—170) Pulsed power supply for three APS sep- 
tum magnets. McGhee, D.G. Argonne National Lab., IL (United 
States). 24 Mar 1991. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. Order Num- 
ber DE95015228. Source: OSTI; NTIS; INIS; GPO Dep. 

Three septum magnets will be operated at a repetition-rate of 2 
Hz. Two of the septum magnets are identical and operate at the 
same values; these are the synchrotron extraction and the storage 
ring injection magnets. They are transformer septum magnets, with 
a primary inductance of 23 uH and resistance of 6.3 mQ, and must 
be pulsed at a 2 Hz rate to extract beam from the synchrotron and 
inject beam into the storage ring at 7.7 GeV. The third septum 
magnet is used to inject electrons into the synchrotron at 650 MeV 
or positrons at 450 MeV. It is also a transformer septum magnet, 
with a primary inductance of 21 wH and resistance of 6.7 mQ, and 
must be pulsed at a 2 Hz rate. A design study was performed of 





the power supply proposed in the APS Title | design. This supply 
produces a pulse that is approximately a half-sine-wave with a 
base width of approximately 1/3 ms; its peakcurrent is adjustable 
from 470 A to 4.7 kA and is repeatable within +0.05%. The sep- 
tum steel is reset by a half-sine pulse of reverse polarity a few 
milliseconds after the forward current pulse. No beam is present 
during reset. The use of the transformer design minimizes the cost 
of the capacitors used for energy storage. 


27157 (LS-192) An integrated bremsstrahlung safety shut- 
ter and collimator designed for the APS front end operating in 
the top-up mode. Shu, D.; Sanchez, T.; Kuzay, T. Argonne Na- 
tional Lab., IL (United States). 14 Apr 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95015225. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Bremsstrahlung safety shutter is an important device for 
synchrotron radiation facility personal safety. The APS front ends 
have double redundant safety shutter assemblies (as per PSAR re- 
quirements) that are located about 22.6 m from the source, just 
upstream of the ratchet wall. These assemblies are needed to 
guard against an accidental positron beam loss during injection 
and normal operation, which then can result in high energy 
Bremsstrahlung radiation being directed down the front end into 
the First Optics Enclosure (FOE) and the experimental station. In 
the APS top-up mode of operation, the positron injection will be 
continued during the normal operation. Therefore, it is necessary to 
have special Bremsstrahiung shielding to protect the downstream 
experimental area. There are many ways to do this, but the most 
economical way is to design a special long Bremsstrahlung colli- 
mator in the front-end area. The better the collimation in the front 
end, the less the shielding material needed in the beamline. The 
major difficulty in designing the front-end special Bremsstrahlung 
collimator is the space problem. In the APS, the total length avail- 
able for the APS ID front end is only about 7.6 m; there is not 
extra space for additional collimators. To solve this problem, we 
propose here a novel integrated design that will provide the func- 


tions of both a Bremsstrahlung collimator and a safety shutter. 


27158 (LS—202) Digital signal processing for beam position 
feedback. Chung, Y.; Emery, L.; Kirchman, J. Argonne National 
Lab., IL (United States). Apr 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95015566. Source: OSTI; NTIS; GPO Dep. 

Stabilization of the particle beam position with respect to the fo- 
cusing optics in the third generation synchrotron light sources is 
crucial to achieving low emittance and high brightness. For this 
purpose, global and local beam orbit correction feedbacks will be 
implemented in the APS storage ring. In this article, the authors 
discuss application of digital signal processing to particle/photon 
beam position feedback using the PID (proportional, integral, and 
derivative) control algorithm. 


27159 (LS—206) Emittance, brilliance, and bandpass issues 
related to an inclined crystal monochromator. Macrander, A.T.; 
Haeffner, D.R.; Cowan, P.L. Argonne National Lab., IL (United 
States). 31 Jul 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95015567. Source: OSTI; NTIS; GPO Dep. 

The inclined double crystal monochromator arrangement is very 
effective in handling high heat loads and holds considerable 
promise as a monochromator for undulator beams at third genera- 
tion synchrotrons. Results for the ideal inclined crystal case have 
been obtained by dynamical diffraction calculations, and diffraction 
results for the (111) reflection of silicon are presented for an incli- 
nation angle of 85° and energies of 5 keV and 13.84 keV. The 
diffraction characteristics resemble closely diffraction from a sym- 
metric (111) plane of silicon. However, the inclined and noninclined 
cases are not identical. Diffraction in the inclined case is slightly 
different due to refraction. The full width at half maximum of the 
Darwin-Prins reflectivity curve is slightly increased (~ 1%), and the 
angles of the outgoing beam after one reflection are slightly 
altered. That is, except for a wave incident at the Laue point in re- 
ciprocal space, the diffraction is always slightly asymmetric. The 
effect can be exactly reversed by an identical second crystal in the 
(+,-) arrangement. 
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27160 (LS—212) Frequency measurement of the prototype 
storage ring stainless steel single cell cavity. Reisinger, E.A. 
Argonne National Lab., IL (United States). 29 Jul 1992. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. Order Number DE95015394. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Frequency measurements were made on the stainless steel sin- 
gle cell cavity after prototype storage ring at the Advanced Photon 
Source with various port terminations, using two small loops. The 
cavity contains six larger ports. The top and bottom ports have a 
diameter of 144 mm, the front and back ports (beam ports) have a 
diameter of 140 mm, and the two side ports have a diameter of 
120 mm. The cavity also have four smaller ports of diameter 34.8 
mm, which contain an E-probe, a H-loop, and two field probes. 


27161 (LS—217) Thermal and structural behavior of filters 
and windows for synchrotron x-ray sources. Wang, Z.; Hahn, 
U.; Dejus, R.; Kuzay, T. Argonne National Lab., IL (United States). 
13 May 1993. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015397. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the following discussions: Introduction: Use 
of filters and windows in the front end designs; An interactive code 
for 3D graphic viewing of absorbed power in filters/windows and a 
new heat load generation algorithm for the finite element analysis; 
Failure criteria and analysis methods for the filter and window as- 
sembly; Comparison with test data and existing devices in 
HASYLAB; Cooling the filter: Radiation cooling or conduction cool- 
ing?; Consideration of window and filter thickness: Thicker or 
thinner?; Material selection criteria for filters/windows; Photon 
transmission through filters/windows; Window and filter design for 
APS undulators; Window and filter design for APS wigglers; and 
Window design for APS bending magnet front ends. 


27162 (LS-222) Magnetic measurements of the wedge- 
pole prototype undulator. Vasserman, |.; Pflueger, J.; Gluskin, E. 
Argonne National Lab., IL (United States). 25 Jun 1993. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015209. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS), a 7-GeV positron storage 
ring, will have as many as 34 straight sections available for instal- 
lation of multiple insertion devices (IDs). The size and the taper of 
the gap of the IDs will be able to be varied to tune the energy of 
the emitted radiation to the experiments. The IDs must not affect 
the particle beam motion. Therefore, the disturbances should be 
kept within tight boundaries to assure that the ring performance pa- 
rameters are maintained and that the emitted radiation shows little 
degradation from an ideal device. These requirements are derived 
from the stability criteria of the beam to be stable within 10% of the 
emittance: The requirements cannot be met without using closed 
loop orbit compensation. With such a system installed, it is 
reasonable to relax the requirements on the ID magnetic field per- 
formance. 


27163 (LS—223) RF impedance measurement calibration. 
Matthews, P.J.; Song, J.J. Argonne National Lab., IL (United 
States). 12 Feb 1993. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE95015236. Source: OSTI; NTIS; INIS; GPO Dep. 

The intent of this note is not to explain all of the available cali- 
bration methods in detail. Instead, we will focus on the calibration 
methods of interest for RF impedance coupling measurements and 
attempt to explain: (1). The standards and measurements neces- 
sary for the various calibration techniques. (2). The advantages 
and disadvantages of each technique. (3). The mathematical ma- 
nipulations that need to be applied to the measured standards and 
devices. (4). An outline of the steps needed for writing a calibration 
routine that operated from a remote computer. For further details of 
the various techniques presented in this note, the reader should 
consult the references. 


27164 (LS—224) Cable tracking system proposal. Friedman, 
N. Argonne National Lab., IL (United States). 25 Jun 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-31-109-ENG-38. Order Number DE95015235. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Experimental Facilities Division requires a labeling system to 
identify and catalog the instrumentation, control, and computer ca- 
bles that will run throughout the building. Tom Sheridan from the 
MIS Group has already made some general suggestions about the 
information that could be included in an Oracle-based Cable Track- 
ing System (E-mail text distributed by Gary Gunderson on the 27th 
of August). Glenn Decker’s LS Note No. 191 is also relevant to the 
subject since it addresses name assignment rules for the storage 
ring devices. The intent of this note is to recommend a mechanism 
for tracking wires/cables, with enough specifics, to which all groups 
in the Division would adhere when pulling cables. Because most 
cables will run between various beamline devices, hutch safety 
components, and equipment racks, any method of tracking cables 
is related to the Equipment Tracking System. That system has 
been developed by the APS Project personnel and is described in 
the APS Project Equipment Tracking System Guidelines (DRAFT). 
It can be adopted to XFD’s needs. Two essential features of the 
Cable Tracking System are: 1) Each cable shell have a unique 
Identifier, and 2) Cable label must contain information that is helpful 
during troubleshooting in the field. The Identifier is an alphanumeric 
string of characters that will originate in the Oraclebased Cable 
Tracking System. It is not necessary for the identifier to carry a lot 
of intelligence its primary purpose is simply to provide a link to the 
database. Bar-coding the Identifier would make it easy to combine 
cable information with the Equipment Tracking System. 


27165 (LS—226) APS storage ring vacuum chamber: Sec- 
tion 1, Evaluation. Benaroya, R.; Roop, B. Argonne National Lab., 
IL (United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. Order Num- 
ber DE95015557. Source: OSTI; NTIS; GPO Dep. 

The vacuum characteristics of the APS storage ring vacuum 
chamber prototype, Section One (S1), is presented. The base 
pressure achieved was 4 x 10~—"', the welds contained no virtual 
or real leaks, the NeG strip mounting design and activation proce- 
dures have been determined, and S1 was found contaminated with 
hydrocarbons. 


27166 (LS-234) Comparison of the APS and UGIMAG 
Helmholtz coil systems. Carnegie, D.W. Argonne National Lab., 
IL (United States). 9 May 1994. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DES95015569. Source: OSTI; NTIS; GPO Dep. 

UGIMAG is manufacturing the NdFeB permanent magnet blocks 
to be used in undulator A now being assembled by STI Optronics. 
The authors would like to be able to compare measurements made 
at the plant with those made at ANL and potentially with those 
made at the ST! facility. Since there are no permanent magnet 
standard samples, measurement systems are compared by trading 
sets of magnets set aside as standards. APS has ten NdFeB per- 
manent magnet blocks supplied by Sumitomo that they use to 
make these comparisons. These magnet samples have been ex- 
tensively measured on the APS system. The data include the three 
vector components of the total magnetic dipole moment of the 
blocks as well as the spherical coordinates of the vector. 


27167 (LS-236) Review of window and filter requirements 
for commissioning of the Advanced Photon Source insertion 
device beamlines. Kuzay, T.M.; Wang, Zhibi. Argonne National 
Lab., IL (United States). 2 Jun 1994. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95015208. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) is building 16 insertion de- 
vice (ID) front ends for the first phase of the project. Eleven of 
these are to be equipped with the APS Undulator A and the other 
five with a Wiggler-A-type source. The Undulator A front ends are 
designed to operate in a “windowless” mode using an 
APS-designed differential pump. However, during beamline com- 
missioning and early operations of the storage ring, it is prudent to 
install windows to ensure storage ring vacuum safety before easing 
into windowless operation. However, the window designed for this 
interim period may not meet all the needs of a user's scientific pro- 
gram. In the early phases of the project through commissioning 
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and start of operations, such a window will permit the user to pre- 
pare for his program, while allowing both the user and the facility 
operators to gain experience for safe phasing into eventual win- 
dowless operations. In this report, we will present analysis and 
design options for a variety of windows particularly suited to either 
the APS Undulator A front ends or as user windows located in the 
first optics enclosure (FOE). 


27168 (LS-237) Explosion bonding of dissimilar materials 
for fabricating APS front end components: Analysis of metal 
lurgical and mechanical properties and UHV applications. Li, 
Yuheng; Shu, Deming; Kuzay, T.M. Argonne National Lab., IL 
(United States). 15 Jun 1994. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95015386. Source: OSTI; NTIS; INIS; GPO Dep. 

The front end beamline section contains photon shutters and 
fixed masks. These components are made of OFHC copper and 
GlidCOP AL-15. Stainless steels (304 or 316) are also used for 
connecting photon shutters and fixed masks to other components 
that operate in the ultrahigh vacuum system. All these dissimilar 
materials need to be joined together. However, bonding these 
dissimilar materials is very difficult because of their different me- 
chanical and thermal properties and incompatible metallurgical 
properties. Explosion bonding is a bonding method in which the 
controlled energy of a detonating explosive is used to create a 
metallurgical bond between two or more similar or dissimilar mate- 
rials. No intermediate filler metal, for example, a brazing compound 
or soldering alloy, is needed to promote bonding, and no external 
heat need be applied. A study of the metallurgical and mechanical 
properties and YGV applications of GlidCop AL-15, OFHC copper, 
and 304 stainless steel explosion-bonded joints has been done. 
This report contains five parts: an ultrasonic examination of 
explosion-bonded joints and a standard setup; mechanical-property 
and thermal-cycle tests of GlidCop AL-15/304 stainless steel 
explosion-bonded joints; leak tests of a GlidCop AL-15/304 stain- 
less steel explosion-bonded interfaces for UHV application; 
metallurgical examination of explosion-bonded interfaces and fail- 
ure analysis, and discussion and conclusion. 


27169 (SAND-95-0087) Potential enhancement of warm X- 
ray dose trom a reflexing bremsstrahlung diode. Sanford, 
T.W.L. (Sandia National Labs., Albuquerque, NM (United States)); 
Halbleib, J.A.; Cooperstein, G. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1995. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016951. Source: OSTI; NTIS; GPO Dep. 

The potential for generating intense bursts of warm x rays (20 to 
60 keV) using electron reflexing diodes on pulsed-power accelera- 
tors is evaluated with the TIGER Monte Carlo code, showing that 
hundreds of kilojoules of warm x rays can be generated under 
idealized conditions, for a Jupiter (60-MA, 5-MV, 100-ns) class ac- 
celerator. The calculations are compared with data from Gamble-li 
experiments and applied to two suggested Jupiter diode configura- 
tions. If the simultaneous irradiation from the high-energy tail of the 
bremsstrahlung, which accompanies the warm x rays, is a concern 
then the reflexing technique is shown to be limited to the irradiation 
of targets thinner than ~400 um for low-Z targets like aluminum 
and thinner than ~5 um for high-Z targets like gold. 


27170 (SLAC—444, pp. 57-79) Polarized electron sources. 
Prepost, R. (Univ. of Wisconsin, Madison, WI (United States)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1994. DOE Contract AC02-76ER00881. (CONF- 
930767—: 21. annual SLAC Summer Institute on particle physics: 
spin structure in high-energy processes, Stanford, CA (United 
States), 26 Jul - 6 aug 1993). In Spin structure in high energy pro- 
cesses: Proceedings. 593p. Order Number DE95008628. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The fundamentals of polarized electron sources are described 
with particular application to the Stanford Linear Accelerator Cen- 
ter. The SLAC polarized electron source is based on the principle 
of polarized photoemission from Gallium Arsenide. Recent develop- 
ments using epitaxially grown, strained Gallium Arsenide cathodes 
have made it possible to obtain electron polarization significantly in 
excess of the conventional 50% polarization limit. The basic 





principles for Gallium and Arsenide polarized photoemitters are re- 
viewed, and the extension of the basic technique to strained 
cathode structures is described. Results from laboratory measure- 
ments of strained photocathodes as well as operational results 
from the SLAC polarized source are presented. 


27171 (SLAC—444, pp. 185-207) Polarized targets in high 
energy physics. Cates, G.D. Jr. (Princeton Univ., NJ (United 
States)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1994. DOE Contract FG02-90ER40557. 
(CONF-930767-: 21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - € aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Various approaches are discussed for producing polarized nu- 
clear targets for high energy physics experiments. As a unifying 
theme, examples are drawn from experiments to measure spin de- 
pendent structure functions of nucleons in deep inelastic scattering. 
This single physics goal has, over roughly two decades, been a 
driving force in advances in target technology. Actual or planned 
approaches have included solid targets polarized by dynamic nu- 
clear polarization (DNP), several types of internal targets for use in 
storage rings, and gaseous °He targets polarized by spin- 
exchange optical pumping. This last approach is the type of target 
adopted for SLAC E-142, an experiment to measure the spin struc- 
ture function of the neutron, and is described in detail. 


27172 (SLAC-PUB—95-6900) Impedance analysis of the 
PEP-Il vacuum chamber. Ng, C.K.; Weiland, T. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). May 1995. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-950512—199: Particle accelera- 
tor conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013382. Source: OSTI; NTIS; INIS; GPO Dep. 

The PEP-II high energy ring (HER) vacuum chamber consists of 
a copper tube with periodically spaced pumping slots. The 
impedance of the vacuum chamber due to the slots is analyzed. 
Both narrow-band and broadband impedances are considered as 
well as longitudinal and transverse components thereof. It is found 
that although the broad-band impedance is tolerable, the narrow- 
band impedance may exceed the instability limit given by the 
natural damping with no feedback system on. Traveling wave 
modes in the chamber are the major source of this high value 
narrow-band impedance. We also study the dependences of the 
impedance on the slot length and the geometrical cross section. 


27173 (SLAC-R-95-462) Third-order TRANSPORT: A com- 
puter program for designing charged particle beam transport 
systems. Carey, D.C. (Fermi National Accelerator Lab., Batavia, IL 
(United States)); Brown, K.L.; Rothacker, F. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). May 1995. 156p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (FNAL/Pub—95/069). Order Number 
DE95016955. Source: OSTI; NTIS; INIS; GPO Dep. 

TRANSPORT has been in existence in various evolutionary ver- 
sions since 1963. The present version of TRANSPORT is a first-, 
second-, and third-order matrix multiplication computer program in- 
tended for the design of static-magnetic beam transport systems. 
This report discusses the following topics on TRANSPORT: Mathe- 
matical formulation of TRANSPORT; input format for TRANSPORT; 
summaries of TRANSPORT elements; preliminary specifications; 
description of the beam; physical elements; other transformations; 
assembling beam lines; operations; variation of parameters for fit- 
ting; and available constraints — the FIT command. 


27174 (SSCL-563) High quality muon detection for the 
SSC. Gao, W.X. (institute of High Energy Physics, Beijing, BJ 
(China)); Li, J.; Mao, Z.P. Superconducting Super Collider Lab., 
Dallas, TX (United States). Jan 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(UR-1240; ER-40685-692). Order Number DE95011210. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present an alternative approach for muon detection at the 
SSC based on a high field magnet (B = 5 Tesla) of “moderate” di- 
mensions (radius = 3.5 m; overall length = 15 meters). A precision 
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determination of a muon's momentum is made using a point-slope 
method, where the point is the interaction point and the slope is 
the direction of the muon’s track as it exits the magnet coil. Mo- 
mentum resolutions on the order of Ap;/p, ~ 4% are possible over 
large solid angles for muon momenta as high as 1 TeV with rather 
modest alignment (~ 200,um) tolerances, with standard drift 
chamber resolutions (~ 100um), and with no reliance on the per- 
formance of an inner tracking system. Robustness is provided by 
additional momentum measurements in the inner tracker and in a 
solid iron spectrometer utilizing the magnet’s return yoke. The total 
cost of the system, including proper magnetic shielding for the 
magnet and a forward-backward iron-core toroid muon detection 
system with Ap/p ~ 9%, is comparable to that of the low-field L*/ 
GEM approach that does not provide a magnetic flux return nor a 
forward-backward iron system. The magnet leaves the same 
amount of space for inner detector items as does the large, low- 
field L*-type system, while providing a substantially higher 
magnetic field in the inner tracking volume. 


27175 (SSCL-674) Cryogenic systems for the HEB accel- 
erator of the Superconducting Super Collider. Abramovich, S.; 
Yuecel, A. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jul 1994. 141p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Order Number 
DE95011191. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics related to the 
Superconducting Super Collider: Cryogenic system — general re- 
quirements; cryogenic system components; heat load budgets and 
refrigeration plant capacities; flow and thermal characteristics; pro- 
cess descriptions; cryogenic contro! instrumentation and value 
engineering trade-offs. 


27176 (SSCL-Preprint-518) Quench antenna for supercon- 
ducting particle accelerator magnets. Ogitsu, T. (and others); 
Devred, A.; Kim, K. Superconducting Super Collider Lab., Dallas, 
TX (United States). Oct 1993. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE95011218. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the design, fabrication, and test of an assembly of 
stationary pickup coils which can be used to localize quench ori- 
gins. After describing the pickup coils configuration, we develop a 
simple model of current redistribution which allows interpretation of 
the measured voltages and determination of the turn of the magnet 
coil in which the quench started. The technique is illustrated by an- 
alyzing the data from a quench of a 5-cm-aperture, 15-m-long SSC 
dipole magnet prototype. 


27177 (SSCL-Preprint-546) Comparative performance mea- 
sures of relational and object-oriented databases using High 
Energy Physics data. Marstaller, J. Superconaucting Super Col- 
lider Lab., Dallas, TX (United States). Dec 1993. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE95011031. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The major experiments at the SSC are expected to produce up 
to 1 Petabyte of data per year. The use of database techniques 
can significantly reduce the time it takes to access data. The goal 
of this project was to test which underlying data model, the rela- 
tional or the object-oriented, would be better suited for archival and 
accessing high energy data. We describe the relational and the 
object-oriented data model and their implementation in commercial 
database management systems. To determine scalability we tested 
both implementations for 10-MB and 100-MB databases using stor- 
age and timing criteria. 


27178 (SSCL-Preprint-562) Experimental investigation of 
dynamic pressure in a cryosorbing beam tube exposed to syn- 
chrotron radiation. Anashin, V.V. (inst. of Nuclear Physics, 
Novosibirsk (Russian Federation)); Malyshev, O.B.; Osipov, V.N.; 
Maslennikov, |.L.; Turner, W.C. Superconducting Super Collider 
Lab., Dallas, TX (United States). Jun 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-940618—120: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE95011160. Source: OSTI; NTIS; INIS; GPO Dep. 
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Results of photodesorption experiments on a 4.2-K beam tube ir- 
radiated with synchrotron radiation from the VEPP-2M storage ring 
are being reported. The experiments have been performed on 
SSC1 and SSC2 beamlines. Synchrotron radiation parameters of 
the SSC1 beamline are the same as the SSCL 20 TeV proton col- 
lider; critical energy = 284 eV, photon intensity 1-10'© photons/m/s. 
Photon intensity of the SSC2 beamline is eight times higher than 
intensity of the SSC1 beamline. We have used two experimental 
configurations to observe the density increase due to: (1) pho- 
todesorption of tightly bound molecules not previously desorbed 
and (2) photodesorption of weakly bound cryosorbed molecules. 
The two configurations used were a simple 4.2-K beam tube and a 
4.2-K tube with a coaxial perforated liner. The photo-desorption co- 
efficient of tightly bound H* measured on the SSC1 beamline was 
observed to decrease monotonically with photon exposure, reach- 
ing 74-10-4 molecules per photon at the end of exposure (~1-10?2 
photons/m). The same experiment on the SSC2 beamline gave a 
similar result at photon dose 3.5-10°° photons/m. The photodes- 
orption coefficient of cryosorbed Hz increased with increasing H? 
surface density, reaching 7’ow~7 molecules/photon at one mono- 
layer surtace density (Sm~3-10'> Ho/cm?), where ow is the sticking 
coefficient. The liner was shown to effectively shield cryosorbed 
molecules from synchrotron radiation. 


27179 (SSCL-Preprint-563) A hydrogen ion beam method 
of molecular density measurement inside a 4.2-K beam tube. 
Alinovsky, N. (Budker Inst. of Nuclear Physics, Novosibirsk (Rus- 
sian Federation)); Anashin, V.; Beschasny, P. Superconducting 
Super Collider Lab., Dallas, TX (United States). Jun 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-940618-119: 4. European par- 
ticle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE95011161. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In our first experiments on synchrotron radiation-induced pho- 
todesorption in a 4.2-K beam tube, the moleculm density was 
measured by room temperature ion gauges and RGAs outside the 
beam tube. The molecular density inside the 4.2-K beam tube was 
therefore unknown, since the mean molecular speed of photodes- 
orbed molecules had not been measured. To determine the density 
inside the 4.2-K beam tube we have developed a direct method of 
measurement utilizing the neutralization of H* beams, which are 
proportional to gas density. The hydrogen ion beams (up to 20 
keV, ~1 yA) are extracted from an rf ion source and guided into 
the cold beam tube by a bending magnet. The H°® and H~ pro- 
duced in the beam tube are magnetically separated from H~ and 
detected with secondary electron multipliers (SEMs). Small super- 
conducting dipole magnets located near the center of the beam 
tube allow a ~20-cm segment of the injected ion beam to be offset 
a few mm from the injection axis; detection of H° and H~ pro- 
duced along this offset segment provides a localized density 
measurement. If necessary, detector background due to syn- 
chrotron radiation photons can be discriminated against by gating 
the detector on between the bursts of synchrotron radiation. The 
experimental setup and initial data will be presented. 


27180 (SSC-SR-1001) Report of the Task Force on SSC 
Magnet System Test Site. Superconducting Super Collider Lab.., 
Dallas, TX (United States). Oct 1984. 222p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE95011065. Source: OSTI; NTIS; GPO Dep. 

The Task Force on SSC Magnet Systems test Site was ap- 
pointed by Maury Tigner, Director of the SSC, Phase 1 in August 
1984. In brief, the charge asked the Task Force to make a critical 
evaluation of potential test sites for a major SSC magnet System 
Test Facility (STF) with regard to: (1) availability of the needed 
space, utilities, staff and other requirements on the desired time 
scale; and (2) the cost of preparing the sites for the tests and for 
operating the facilities during the test period. The charge further 
suggests that, by virtue of existing facilities and availability of expe- 
rienced staff, BNL and FNAL are the two best candidate sites and 
that is therefore appears appropriate to restrict the considerations 
of the Task Force to these sites. During the subsequent delibera- 
tions of the Task Force, no new facts were revealed that altered 
the assumptions of the charge in this regard. The charge does not 
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ask for a specific site recommendation for the STF. Indeed, an 
agreement on such a recommendation would be difficult to achieve 
considering the composition of the Task Force, wherein a large 
fraction of the membership is drawn from the two contending labo- 
ratories. Instead, we have attempted to describe the purpose of the 
facility, outline a productive test program, list the major facilities re- 
quired, carefully review the laboratories’ responses to the facility 
requirements, and make objective comparisons of the specific fea- 
tures and capabilities offered. 


27181 (SSC-SR-1009) Preliminary report from the Task 
Force on detector R&D for the SSC. Superconducting Super 
Collider Lab., Dallas, TX (United States). 23 May 1985. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. Order Number DE95011073. Source: OSTI; 
NTIS; GPO Dep. 

The Task Force has so far evaluated the R&D efforts required in 
the following categories: and are briefly discussed on the paper: 
Tracking devices; calorimetry; electronics; data acquisition; trigger- 
ing; computing; muon detection; and new techniques. 


27182 (SSC-SR-1035) Radiation effects at the SSC. 
Gilchriese, M.G.D. (ed.) (Superconducting Super Collider Lab., Dal- 
las, TX (United States)). Superconducting Super Collider Lab., 
Dallas, TX (United States); Universities Research Association, 
Batavia, IL (United States); Universities Research Association, 
Waxahachie, TX (United States). Jun 1988. 428p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000 ; AC35-89ER40486. (CONF-880356-: Task force 
meeting on radiation effects at the superconducting super collider, 
Berkeley, CA (United States), 7-8 Mar 1988). Order Number 
DE95011096. Source: OSTI; NTIS; GPO Dep. 

This report contains a preliminary study of the effects of the radi- 
ation levels expected at the SSC on potential detector components 
and a subset of materials to be used in the SSC accelerators. The 
report does not contain a discussion of radiation damage to 
electronics components that may be used at the SSC. We have in- 
vestigated many of the effects of radiation on silicon detectors, on 
wire chambers, on scintillating materials and the associated read- 
out, on optical fibers for data transmission and on structural or 
other materials to be used in detector or accelerator components. 
In the SSC accelerator complex, in particular the storage rings, ra- 
diation damage will not present significant problems different than 
those now faced by existing high energy accelerators. We find that 
the effects of radiation damage on SSC detector components will 
be significant at the design luminosity of the ssc and will limit, or 
determine, many of the options for different detector components. 
In this regard the reader should keep in mind that, in the absence 
of a specific detector design, it is not possible to form definitive 
conclusions regarding the viability of the detector components. 
Since the radiation levels in experiments at the SSC will depend 
on the geometry and composition of the apparatus, simple yes /no 
generalizations about the feasibility of a detector component are 
not possible. 


27183 
Review Panel. Voss, G. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)); Kirk, T. Lawrence Berkeley Lab., 
CA (United States). SSC Central Design Group. Jun 1989. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE95011100. Source: 
OSTI; NTIS; GPO Dep. 

This report contains the following review on the SSC dipole mag- 
nets: subpanel on the R&D program and industrialization; subpanel 
on magnet measurement; subpanel on cold mass mechanics; sub- 
panel on superconductor; subpanel on cryogenics; subpanel on 
quench protection; and subpanel on bore tube corrector coils. 


27184 (UCRL-JC—119409) Emission, plasma formation, and 
brightness of a PZT ferroelectric cathode. Sampayan, S.; Capo- 
raso, G.; Trimble, D.; Westenskow, G. Lawrence Livermore 
National Lab., CA (United States). 27 Apr 1995. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950512-—264: Particle accelerator conference, 
Dalias, TX (United States), 1-5 May 1995). Order Number 
DE95015411. Source: OSTI; NTIS; GPO Dep. 


(SSC-SR-1040) Report of the SSC Collider Dipole 





We have measured an 36-A-cm~* current emission density over 
the surface area of an 11.4-cm*-area Lead-Titanate- Zirconate 
(PZT) ferroelectric cathode with a pulsed anode-cathode (A-K) po- 
tential of 50 kV. We have also observed currents above those 
predicted by classical Child-Langmuir formula for a wide variety of 
cases. Since a plasma within the A-K gap could also lead to 
increase current emission we are attempting to measure the prop- 
erties of the plasma near the cathode surface at emission time. In 
other measurements, we have observed strong gap currents in the 
absence of an A-K potential. Further, we continue to make bright- 
ness measurements of the emitted beam and observe spatially 
non-uniform emission and large shot-to-shot variation. Measure- 
ments show individual beamlets with a brightness as high 10"! 
Am? rad-?. 


27185 (UCRL-JC—119410) Optically induced surface 
flashover switching for the dielectric wall accelerator. Sam- 
payan, S. (Lawrence Livermore National Lab., CA (United States)); 
Caporaso, G.; Carder, B.; Norton, M.; Trimble, D.; Elizondo, J. 
Lawrence Livermore National Lab., CA (United States). 27 Apr 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950512-263: Particle ac- 
celerator conference, Dallas, TX (United States), 1-5 May 1995). 
Order Number DE95015412. Source: OSTI; NTIS; GPO Dep. 
Fast, low jitter command triggered switching is key to the suc- 
cessful implementation of the dielectric wall accelerator (DWA). We 
are studying a UV induced vacuum surface flashover switch for this 
purpose. We present our initial data using a Nd:YAG laser incident 
onto a high gradient insulator surface at 1u, 2w, and 4w. Best 1c 
jitter was <1 ns with no degradation of the switch after 500 shots. 


27186 (UCRL-JC—119411) High gradient insulator technol 
ogy tor the dielectric wall accelerator. Sampayan, S. (and 
others); Caporaso, G.; Carder, B. Lawrence Livermore National 
Lab., CA (United States). 27 Apr 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950512-296: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95015414. 
Source: OSTI; NTIS; GPO Dep. 

Insulators composed of finely spaced alternating layers of dielec- 
tric and metal are thought to minimize secondary emission 
avalanche (SEA) growth. Most data to date was taken with small 
samples (order 10 cm® area) in the absence of an ion or electron 
beam. The authors have begun long pulse (>1 ws) high voltage 
testing of small hard seal samples. Further, they have performed 
short pulse (20 ns) high voltage testing of moderate scale bonded 
samples (order 100 cm? area) in the presence of a 1 kA electron 
beam. Results thus far indicate a 1.0 to 4.0 increase in the break- 
down electric field stress is possible with this technology 


27187 (UCRL-JC—119925) TPX divertor modeling studies. 
Rensink, M.E. (New York Univ., NY (United States). Courant inst. 
of Mathematical Sciences); Braams, B.J.; Brooks, J.N. Lawrence 
Livermore National Lab., CA (United States). 20 Jun 1995. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950704-3: 22. European con- 
ference on controlled fusion and plasma physics, Bournemouth 
(United Kingdom), 2-7 Jul 1995). Order Number DE95016052. 
Source: OSTI; NTIS; GPO Dep. 

The Tokamak Physics Experiment (TPX) is designed to demon- 
strate features of an economically attractive steady state tokamak 
reactor. In this paper we present recent results from numerical 
studies of the proposed TPX divertor design (1), focusing on parti- 
cle control and on radiative divertor scenarios for reducing the 
peak divertor heat flux. The configuration is an up/down symmetric 
double-null with a deep re-entrant slot geometry for the outer diver- 
tor legs. 


4304 Storage Rings 


Refer also to citation(s) 26207, 27048, 27087, 27089, 27103, 
27108, 27115, 27150, 27160, 27161, 27167, 28523 


27188 (ANL/ASD/CP-84860) The advanced photon source. 
Galayda, J.N. Argonne National Lab., IL (United States). [1995]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-31109-ENG-38. (CONF-950512-278: Particle accelera- 
tor conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013893. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) is a 7-GeV third-generation 
synchrotron radiation storage ring and full-energy positron injector. 
Construction project funding began in 1989, and ground breaking 
took place on 5 May 1990. Construction of all accelerator facilities 
was completed in January 1995 and storage ring commissioning is 
underway. First observation of x-rays from a bending magnet 
source took place on 26 March 1995. Nearly all performance spec- 
ifications of the injector have been reached, and first observations 
indicate that the reliability, dynamic aperture, emittance, and orbit 
stability in the storage ring are satisfactory. Observation of radia- 
tion from the first of 20 insertion device beamlines is scheduled for 
October 1995. Start of regular operations is expected to take place 
well before the APS Project target date of December 1996. 


27189 (ANL/ASD/CP-—85057) Performance of the Advanced 
Photon Source (APS) linear accelerator. White, M. (and others); 
Arnold, N.; Berg, W. Argonne National Lab., IL (United States). 
[1995]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. (CONF-950512-285: Particle 
accelerator conference, Dallas, TX (United States), 1-5 May 1995). 
Order Number DE95013708. Source: OSTI; NTIS; INIS; GPO Dep. 

A 2856-MHz S-band, electron-positron linear accelerator (linac) 
is the injector and source of particles for the APS. The linac is op- 
erated 24 hours per day, with 405-MeV electrons to support 
commissioning of the other APS accelerators, and with positrons or 
electrons to support linac studies. It produces electrons with ener- 
gies up to 655 MeV or positrons with energies up to the design 
energy of 450 MeV. 


27190 (ANL/ASD/CP-—85067) Local beam position feedback 
experiments on the ESRF storage ring. Chung, Y. (and others); 
Kahana, E.; Kirchman, J. Argonne National Lab., IL (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950512— 
279: Particle accelerator conference, Dallas, TX (United States), 
1-5 May 1995). Order Number DE95013659. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes the results of local beam position feedback 
experiments conducted on the ESRF storage ring using digital 
signal processing (DSP) under the trilateral agreement of collabo- 
ration among ESRF, APS, and SPring-8. Two rf beam position 
monitors (BPMS) in the, upstream and downstream of the insertion 
device (ID) and two x-ray BPMs in the sixth cell were used to mon- 
itor the electron beam and the x-ray beam emitted from the ID, 
respectively. The local bump coefficients were obtained using the 
technique of singular value decomposition (SVD) on the global re- 
sponse matrix for the bump magnets and all the available BPMs 
outside the local bump. The local response matrix was then ob- 
tained between the two three-magnet bumps and the position 
monitors. The data sampling frequency was 4 kHz and a propor- 
tional, integral, and derivative (PID) controller was used. The result 
indicates the closed-loop feedback bandwidth close to 100 Hz and 
clear attenuation (~ -—40 dB) of the 7-Hz beam motion due to 
girder vibration resonance. Comparison of the results using the rf 
BPMs and x-ray BPMs will be also discussed. 


27191 (CONF-8709448—1) European organization for nu- 
clear research. Schoenbacher, H. (European Organization for 
Nuclear Research, Geneva (Switzerland)); Taviet, M. Universities 
Research Association, Waxahachie, TX (United States). 10 Sep 
1987. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC35-89ER40486. From 14. regional congress of 
IRPA Kupari; Dubrovnik (Yugoslavia); 29 Sep - 2 oct 1987. Order 
Number DE95017185. Source: OSTI; NTIS; GPO Dep. 

The CERN Intersecting Storage Rings (ISR) operated from 1971 
to 1984. During that time high-energy physics experiments were 
carried out with 30 GeV colliding proton beams. At the end of this 
period the machine was decommissioned and dismantled. This in- 
volved the movement of about 1000 machine elements, e.g., 
magnets, vacuum pumps, rf cavities, etc., 2500 racks, 7000 shield- 
ing blocks, 3500 km of cables and 7 km of beam piping. All these 
items were considered to be radioactive until the contrary was 
proven. They were then sorted, either for storage and reuse or for 
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radioactive or non-radioactive waste. The paper describes the radi- 
ation protection surveillance of this project which lasted for five 
months. It includes the radiation protection standards, the control 
of personnel and materials, typical radioactivity levels and isotopes, 
as well as final cleaning and decommissioning of an originally re- 
stricted radiation area to a free accessible area. 


27192 (FNAL-TM-1915) The E760 Jet Target: Measure- 
ments of performance at 77K. Boero, G. (Istituto Nazionale di 
Fisica Nucleare, Genoa (Italy)); Macri, M.; Robutti, E.; Allspach, D.; 
Kendziora, C.; Marinelli, M. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Nov 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95015581. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we describe the measurements performed on the 
E760 hydrogen Jet Target in order to some of the basic parame- 
ters of the system. These measurements were performed in the 
context of the upgrade program of the target for the successor ex- 
periment E835. Fermilab experiment E760 studied charmonium 
states formed in antiproton-proton annihilations. The antiproton- 
proton interactions were produced in a jet of hydrogen gas which 
intersected the antiproton beam coasting in the Fermilab Antiproton 
Accumulator. The results from E760 have shown that an increase 
in integrated luminosity by a factor of more than 5 is needed to 
complete the study of the charmonium spectrum. The E835 experi- 
ment is designed to achieve this by increasing the intensity of the 
antiproton beam and the density of the hydrogen-cluster-jet. This 
report is: concerned with preparations for the work needed to in- 
crease the density of the hydrogen-cluster-jet. 


27193 (JINR-E-4-94-123, pp. 15) Heavy ion research pro- 
gram for low and intermediate energies at the JINR. 
Oganessian, Yu.Ts. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation)); Penionzhkevich, Yu.E. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. 126p. (CONF- 
9405202—: Mesons and nuclei at intermediate energies, Dubna 
(Russian Federation), 3-7 May 1994). In Mesons and nuclei at in- 
termediate energies. International conference. Book of abstracts. 
Order Number DE95633649. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 
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27194 (KEK-94-7) The kicker magnet system for TRISTAN 
Accumulation Ring injection. Sakamoto, Y.; Satoh, K.; 
Nakayama, H. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1994. 21p. (In Japanese). Order Number 
DE95502034. Source: OSTI; NTIS; INIS. 

The injection of electron beams to TRISTAN Accumulation Ring 
(AR) was started in November 1983 and the positron injection 
started in November 1985. For the injection of electron and 
positron beams to AR, the unique kicker system was developed. In 
the kicker power supply the charging to the main capacitor was 
done with the resonant charge system together with the auxiliary 
charging unit. The impedance matching circuit was added to the 
kicker magnet for getting the required current form with least re- 
flecting oscillation. In this paper we report the performance of this 
kicker system. (author) 


27195 (KEK-95-3) Trapped resonance modes at tapered 
SR masks in a beam pipe. Sakanaka, Shogo. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1995. 13p. Or- 
der Number DE95502183. Source: OSTI; NTIS; INIS. 

We report on the possibility that electromagnetic resonances 
arise at a certain configuration of SR (synchrotron radiation) masks 
installed in a beam pipe. Because such resonances can cause 
coupled-bunch instabilities, care should be taken to avoid a reso- 
nance structure or to damp the Q-values of the resonances. 
(author). 


27196 (LBL-37261) A 1.5 GeV compact light source with 
superconducting bending magnets. Garren, A.A. (Particle Beam 
Lasers, Inc., Northridge, CA (United States)); Cline, D.B.; Kolonko, 
J.J. Lawrence Berkeley Lab., CA (United States). May 1995. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO3-76SF00098 ; FG03-94ER81826. (CONF-950512— 
288: Particle accelerator conference, Dallas, TX (United States), 
1-5 May 1995). Order Number DE95014768. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes the design of a compact electron syn- 
chrotron light source for producing X-rays for medical imaging, 
protein crystallography, nano-machining and other uses up to 35 
keV. The source will provide synchrotron light from six 6.9 tesla su- 
perconducting 60° bending magnet stations. In addition the ring, 
contains conventional quadrupoles and sextupoles. The light 
source has a circumference of 26 meters, which permits it to be lo- 
cated in a variety of industrial and medical facilities. 


27197 (LS—182) Operational aspects of experimental accel 
erator physics. Decker, G.A. Argonne National Lab., IL (United 
States). [1995]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015385. Source: OSTI; NTIS; INIS; GPO Dep. 

During the normal course of high energy storage ring operations, 
it is customary for blocks of time to be allotted to something called 
“machine studies,” or more simply, just “studies.” It is during these 
periods of time that observations and measurement of accelerator 
behavior are actually performed. Almost invariably these studies 
are performed in support of normal machine operations. The 
machine physicist is either attempting to improve machine perfor- 
mance, or more often trying to recover previously attained “good” 
operation, for example after an extended machine down period. 
For the latter activity, a good portion of machine studies time is 
usually devoted to “beam tuning” activities: those standard mea- 
surements and adjustments required to recover good operations. 
Before continuing, please note that this paper is not intended to be 
comprehensive. It is intended solely to reflect one accelerator 
physicist’s impressions as to what goes on in an accelerator con- 
trol room. Many topics are discussed, some in more detail than 
others, and it is not the intention that the techniques described 
herein be applied verbatim to any existing accelerator. It is hoped,, 
however, that by reading through the various sections, scientists, 
including accelerator physicists, engineers, and accelerator beam 
users, will come to appreciate the types of operations that are re- 
quired to make an accelerator work. 


27198 (LS—194) Mode identification and cavity stretching 
for the prototype storage ring cavity. Smith, T.L. Argonne Na- 
tional Lab., IL (United States). [1995]. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95015218. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) storage ring uses single 
cell cavities. As described in the paper “Coupled Bunch Instabilities 
in the APS Ring” by L. Emery, several of the higher order modes 
(HOM) in these cavities cause instability thresholds below the de- 
sired operating level. In order to clearly identify these modes, an 
experimental method of measuring the fields is necessary. A well- 
known technique is measurement with probes or loops extending in 
from the walls, but this cannot be used in the interior. A different 
approach is the use of small perturbations which cause a frequency 
shift that is related in a known way to the local field. This perturba- 
tion can be calculated for objects of needie-shaped, spherical, and 
disk-shaped form. With proper use this method can give very accu- 
rate measurements of the direction and magnitude of the electric 
and magnetic fields. This report gives examples of a method of 
measuring electric fied strengths in a resonant cavity. It is shown 
that insertion of a metallic bead (needle), whose dimensions are 
small compared to the wavelength, perturbs the frequency of a res- 
onant electromagnetic cavity by an amount that depends upon the 
local electric field at the position of the perturbing object. 


27199 (LS—198) Power distributions of the APS bending 
magnets and insertion devices. Khounsary, A.M.; Lai, B. Ar- 
gonne National Lab., IL (United States). Jul 1992. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95015562. Source: OSTI; NTIS; 
GPO Dep. 

Relationships for computing the total power and the power den- 
sity profiles of x-ray beams generated by bending magnets (BMs) 
and insertion devices (IDs) are given. A FORTRAN program called 
POWER for computing the angular distribution of power generated 





by an ID is developed and outlined. This interactive program is 
available on the APS VAX system by typing the command 
POWER, and a graphic display of the power profile is provided 
within the program. For users requiring simple analytical formulas, 
curve fits are used to approximate the ID and BM power distribu- 
tions. The accuracy of such analytical forms depends greatly on 
how the curve fits are made and is generally within a few percent 


27200 (LS—199) Quasi-static thermoelastic analysis for a 
semi-infinite plane subjected to a Gaussian heat source: 
Beam missteering of the storage ring in the APS. Sheng, |.C.; 
Howell, J. Argonne National Lab., IL (United States). [1995]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015563. Source: 
OSTI; NTIS; GPO Dep. 

A two-dimensional, semi-infinite analytical solution of the tran- 
sient temperature and the thermal stress due to heating from the 
bending magnet beam missteering in the APS has been devel- 
oped. In order to solve the thermal stress analytically, an effective 
absorption function is introduced, and the transient temperature 
can be written as a function of the exponential integrals. At the ori- 
gin where the peak power is applied, the effective stress is found 
to be the maximum and is undergoing simple compression along 
the longitudinal direction. The result utilizing finite element method 
(FEM) applied to the chamber cross section is also presented and 
agrees fairly well with the current analytical solution during the 
early small time scale. 


27201 (LS-201) Experimental study of coupling 
impedance: Part | longitudinal impedance measurement tech- 
niques. Song, J.J. Argonne National Lab., IL (United States). 22 
Oct 1991. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95015565. Source: OSTI; NTIS; GPO Dep. 

Beam coupling impedances for the 7-GeV APS storage ring 
have been numerically estimated. In order to confirm these caicula- 
tions, measurements of the coupling impedance of various vacuum 
components around the main storage ring were done with a coax- 
ial wire method. In this paper, the procedure of the longitudinal 
impedance measurement techniques will be described. As an 
example, sections of the Cu beam chamber, the Cu beam + an- 
techambers, and the Al beam + antechambers were used as a 
device under test (DUT) to obtain the results. The transverse 
impedance measurements will be described in a separate paper. 


27202 (LS-227) Interlock and control systems for a sector 
at the APS. Friedman, N. Argonne National Lab., IL (United 
States). 9 Sep 1993. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015558. Source: OSTI; NTIS; GPO Dep. 

This report describes some basic elements of the various Inter- 
lock and Control Systems associated with the Front Ends and 
Beamlines. Some systems serve only the Front Ends; other serve 
both the Front Ends and the Beamlines, while the Experimental 
Controls are for the Beamlines only. Specific system requirements 
and design specifications are not in the scope of this report. They 
will be presented in the descriptions of the Experimental Floor Per- 
sonnel Safety System (XF-PSS or, more often, PSS) and 
Equipment Protection System (XF-EPS or EPS), which will expand 
on the overview presented here. The main focus here is on the 
PSS and EPS in the context of their interactions and interface to 
the Storage Ring Access Control Interlock System (ACIS), and 
Ring Controls. The other systems are only mentioned to make the 
cross section complete. This paper is the first in series of three re- 
ports that jointly provide a full description of sector interlocks. The 
second report describes the PSS, and the third — the EPS. 


27203 (LS—228) General design of the layout for the Ad- 
vanced Photon Source beamline front ends. Shu, D.; Kuzay, 
T.M. Argonne National Lab., IL (United States). 5 Oct 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95015559. Source: 
OSTI; NTIS; GPO Dep. 

In the first phase of construction, sixteen insertion device beam- 
line front ends and sixteen bending magnet beamline front ends 
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will be built by 1995 for the Advanced Photon Source (APS). De- 
signs for these front ends have been completed. In this paper, the 
particular designs and specifications as well as the optical and 
bremsstrahlung ray-tracing analysis for the APS front ends are pre- 
sented. 


27204 (LS-229) The APS beamline tront end vacuum sys- 
tem. Nielsen, R.W. Argonne National Lab., IL (United States). 15 
Oct 1993. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95015560. Source: OSTI; NTIS; GPO Dep. 

This report discusses the design of the vacuum system for the 
advanced photon source beamline front ends. Included in this re- 
port are discussions on: vacuum calculations, the differential pump; 
front end vacuum set points; cleaning methods and agents; and 
continuing and completed research and development. 
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Refer also to citation(s) 27711 


27205 (JAERI-Conf—95-002) Proceedings of workshop on 
fiber optics and Its applications to ionizing radiation measure- 
ment. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1995. 72p. (In Japanese). (CONF-9407198—: Workshop on fiber 
optics and its applications to ionizing radiation measurement, Tokyo 
(Japan), 28 Jul 1994). Order Number DE95502195. Source: OSTI; 
NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 10 of the presented papers are indexed individually. 
(J.P.N.). 
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Refer also to citation(s) 25277, 25586, 25600, 25602, 25635, 
25636, 25644, 26480, 26484, 27049, 27071, 27126, 27129, 27131, 
27174, 27181, 27182, 27190, 27301, 27445, 27845, 27846, 27894, 
27929, 27986, 28012, 28216, 28518 


27206 (ANL/ET/CP-84247) CT multiscan: Using small area 
detectors to image large dense components. Sivers, E.A.; 
Ellingson, W.A.; Snyder, S.A.; Holloway, D.A. Argonne National 
Lab., IL (United States). Nov 1994. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950629-8: ASME international gas turbine and aeroengine 
congress and exposition: land, sea and air, Houston, TX (United 
States), 5-8 Jun 1995). Order Number DE95013707. Source: 
OSTI; NTIS; GPO Dep. 

The small size and dynamic range of the best two-dimensional 
X-Ray detectors are impediments in the use of three-dimensional 
X-Ray computed tomography (3D-XRCT) for 100% inspection of 
large ceramic components. The most common industrial 3D-XRCT 
systems use a “rotate-only” geometry in which the X-Ray source 
and the area detector remain stationary while the component 
placed between them is rotated through 360°. This configuration 
offes the highest inspection speed and the best utilization of X-Ray 
dose, but requires that the component be small enough to fit within 
the X-Ray/detector “cone.” Also, if the object is very dense, the ra- 
tio of an unattenuated X-Ray signal to that through the longest 
path in the component may exceed the dynamic range of the de- 
tector. To some extent, both of these disadvantages can be 
overcome by using “Multi-scan CT,” i.e. scanning small overlapping 
regions of a large component separately while maximizing the X- 
Ray dose to each. The overlapping scans can then be combined 
seamlessly into a single scan with optimal contrast. 


27207 (ANL/ET/CP-84437) An on-line NMR technique with 
a@ programmable processor. Razazian, K. (and others); Dieck- 
man, S.L.; Raptis, A.C. Argonne National Lab., IL (United States). 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-950436-2: IEEE 
instrumentation/measurement technology conference: annual con- 
ference and technical meeting of the IEEE Instrumentatic.: and 
Measurement Society: I3C - integrating intelligent instrumentation 
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and control, Waltham, MA (United States), 2 Order Number 
DE95013678. Source: OSTI; NTIS; GPO Dep. 

Nuclear magnetic resonance (NMR) spectroscopy is used to 
determine molecular content of materials, mainly in laboratory mea- 
surements. The reduced cost of fast computer processors, together 
with recent break throughs in digital signal processor technology, 
has facilitated the on-line use of NMR by allowing modifications of 
the available technology. This paper describes a system and an al- 
gorithm for improving the on-line operations. It is base on the 
time-domain NMR signal detected by the controller and some prior 
knowledge of chemical signal patterns. The desired signal can be 
separated from a composite signal by using an adaptive line en- 
hancer (ALE) filter. This technique would be useful for upgrading 
process procedures in on-line manufacturing. 


27208 (ANL/TD/CP-—86675) Transport simulation and image 
reconstruction for fast-neutron detection of explosives and 
narcotics. Micklich, B.J.; Fink, C.L.; Sagalovsky, L. Argonne Na- 
tional Lab., IL (United States). [1995]. 12p. Sponsored by Federal 
Aviation Administration, Washington, DC (United States);Executive 
Office of the President, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9506183-3: Optics for environ- 
mental and public safety, Munich (Germany), 19-23 Jun 1995). 
Order Number DE95013750. Source: OSTI; NTIS; GPO Dep. 

Fast-neutron inspection techniques show considerable promise 
for explosive and narcotics detection. A key advantage of using 
fast neutrons is their sensitivity to iow-Z elements (carbon, nitro- 
gen, and oxygen), which are the primary constituents of these 
materials. We are currently investigating two interrogation methods 
in detail: Fast-Neutron Transmission Spectroscopy (FNTS) and 
Pulsed Fast-Neutron Analysis (PFNA). FNTS is being studied for 
explosives and narcotics detection in luggage and small containers 
for which the transmission ratio is greater than about 0.01. The 
Monte-Carlo radiation transport code MCNP is being used to simu- 
late neutron transmission through a series of phantoms for a few 
(8-5) projection angles and modest (2 cm) resolution. Areal densi- 
ties along projection rays are unfolded from the transmission data. 
Elemental abundances are obtained for individual voxels by tomo- 
graphic reconstruction, and these reconstructed elemental images 
are combined to provide indications of the presence or absence of 
explosives or narcotics. PFNA techniques are being investigated 
for detection of narcotics in cargo containers because of the good 
penetration of the fast neutrons and the low attenuation of the re- 
sulting high-energy gamma-ray signatures. Analytic models and 
Monte-Carlo simulations are being used to explore the range of ca- 
pabilities of PFNA techniques and to provide insight into systems 
engineering issues. Results of studies from both FNTS and PFNA 
techniques are presented. 


27209 (ANL/XFD/CP—86463) A space crystal diffraction 
telescope for the energy range of nuclear transitions. von Bail- 
moos, P. (Centre d’Etude Spatial des Rayonmenments, Toulouse 
(France)); Naya, J.E.; Albernhe, F.; Vedrenne, G.; Smither, R.K.; 
Faiz, M.; Fernandez, P.; Graber, T. Argonne National Lab., IL 
(United States). Apr 1995. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9409245-2: Imaging in high energy astronomy conference, 
Capri (Italy), 26-30 Sep 1994). Order Number DE95013768. 
Source: OSTI; NTIS; GPO Dep. 

This paper contains literature from American Power Conference 
Air Toxics Being Measured Accurately, Controlled Effectively NO, 
and SOz Emissions Reduced; Surface Condensers Improve Heat 
Rate; Usable Fuel from Municipal Solid Waste; Cofiring Technology 
Reduces Gas Turbine Emissions; Trainable, Rugged Microsensor 
identifies of Gases; High-Tc Superconductors Fabricated; High- 
Temperature Superconducting Current Leads; Vitrification of 
Low-Level Radioactive and Mixed Wastes; Characterization, Demo- 
lition, and Disposal of Contaminated Structures; On-Line Plant 
Diagnostics and Management; Sulfide Ceramic Materials for Im- 
proved Batteries; Flywheel Provides Efficient Energy Storage; 
Battery Systems for Electric Vehicles; Polymer-Electrolyte Fuel 
Cells for Transportation; Solid-Oxide Fuel Cells for Transportation; 
Surface Acoustic Wave Sensor Monitors Emissions in Real-Time; 
Advance Alternative-Fueled Automotive Technologies; Thermal & 
Mechanical Process; Flow-Induced Vibration & Flow Distribution in 
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Shell-and-Tube Heat Exchangers; Ice Slurries for District Cooling; 
Advanced Fluids; Compact Evaporator and Condenser Technology; 
and Analysis of Failed Nuclear Power Station Components. 


27210 (ANL/XFD/CP-87073) Development of a fast pixel ar- 
ray detector for use in microsecond time-resolved x-ray 
diffraction. Barna, S.L. (Princeton Univ., NJ (United States)); 
Gruner, S.M.; Shepherd, J.A. Argonne National Lab., IL (United 
States). 1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-950751—1: 2. in- 
ternational conference on millimeter- and submillimeter-waves and 
applications, San Diego, CA (United States), 9-14 Jul 1995). Order 
Number DE95015645. Source: OSTI; NTIS; INIS; GPO Dep. 

A large-area pixel x-ray detector is being developed to collect 
eight successive frames of wide dynamic range two-dimensional 
images at 200kHz rates. Such a detector, in conjunction with a 
synchrotron radiation x-ray source, will enable time-resolved x-ray 
studies of proteins and other materials on time scales which have 
previously been inaccessible. The detector will consist of an array 
of fully-depleted 150 micron square diodes connected to a CMOS 
integrated electronics layer with solder bump-bonding. During each 
framing period, the current resulting from the x-rays stopped in the 
diodes is integrated in the electronics layer, and then stored in one 
of eight storage capacitors underneath the pixel. After the last 
frame, the capacitors are read out at standard data transmission 
rates. The detector has been designed for a well-depth of at least 
10,000 x-rays (at 20keV), and a noise level of one x-ray. Ulti- 
mately, the authors intend to construct a detector with over one 
million pixels (1024 by 1024). They present the results of their de- 
velopment effort and various features of the design. The 
electronics design is discussed, with special attention to the perfor- 
mance requirements. The choice and design of the detective 
diodes, as they relate to x-ray stopping power and charge collec- 
tion, are presented. An analysis of various methods of bump 
bonding is also presented. Finally, the authors discuss the possible 
need for a radiation-blocking layer, to be placed between the elec- 
tronics and the detective layer, and various methods they have 
pursued in the construction of such a layer. 


27211 (ANL/XFD/CP-87075) Performance of MBE grown 
CdTe photoconductor arrays for hard x-ray detection. Yoo, S.S. 
(Illinois Univ., Chicago, IL (United States)); Montano, P.A.; Ro- 
dricks, B.; Faurie, J.P.; Sivanathan, S. Argonne National Lab., IL 
(United States). Jul 1995. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950874—1: 7. international conference on Il-VIl compounds 
and devices, Edinburgh (United Kingdom), 13-18 Aug 1995). Order 
Number DE95015714. Source: OSTI; NTIS; GPO Dep. 
Photoconductor linear array detectors for hard x-ray photon de- 
tection were fabricated using Molecular Beam Epitaxially (MBD) 
grown (111)B CdTe layers on (100) orientation Si substrates. Since 
the Si substrates used for the MBE growth are semiconducting, the 
CdTe epitaxial layers were removed from the substrates using 
chemical etching of Si and mounted on insulating ceramic sub- 
strates. Linear array detectors were then fabricated on the resulting 
CdTe layers. The response current uniformity of 64 element photo- 
conductor array was measured at 300 K and 230 K. The ohmic 
contact to the highly resistive CdTe is excellent to provide the lin- 
ear response to the x-ray photon counts. The response current 
was linearly increased in the energies from 7 to 19 KeV. Stability 
of the detectors are very satisfactory and they were tested for over 
an extended period of time without any noticeable degradations. 
The performance of the photoconductor was greatly improved 
when the detector was cooled by a thermoelectric cooler. Due to 
its reduced noise at these temperatures, the dynamic range of the 
detector response increases to nearly four decades at 230 K. 


27212 (BNL-61511) The PHENIX electromagnetic calorime- 
ter. Kistenev, E. (Brookhaven National Lab., Upton, NY (United 
States)); White, S.; Belikov, S.; Kochetkov, V. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9309166-6: 4. international conference on 
calorimetry in high-energy physics, Elba (Italy), 19-25 Sep 1993). 
Order Number DE95015364. Source: OSTI; NTIS; INIS; GPO Dep. 





The main features of the Phenix EM calorimeter are presented. 
This a Pb/scintillator calorimeter with “shish-kebab” fiber readout, 
designed for low energy electron and photon measurements. Pro- 
totype calorimeters have been built with longitudinal segmentation, 
~ 100 psec time of flight resolution and 8% energy resolution at 
1GeV/c. The laser based monitoring system which has been incor- 
porated into large scale prototypes is described. The dependence 
of light yield on fiber choice and scintillator surface preparation has 
been studied. 


27213 (BNL-61849) Conceptual design of a charged parti- 
cle beam energy spectrometer utilizing transition radiation 
grating. Oiu, XZ.; Wang, XJ.; Batchelor, K.; Ben-Zvi, |. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950512-167: Particle acceler- 
ator conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95013233. Source: OSTI; NTIS; GPO Dep. 

A new technique of measuring the energy spectrum of a charged 
particle beam using optical transition radiation is presented in this 
paper. The charged particle beam energy spectrum can be studied 
by analyzing the optical spectrum of the optical transition radiation 
produced in a multi-foil configuration. This type of energy spec- 
trometer can have a very large energy acceptance which can not 
be matched by a simple conventional magnetic dipole spectrome- 
ter. The theory of transition radiation from a single boundary and 
from a foil with finite thickness are reviewed. Multi-foil transition ra- 
diation theory and its application for charged particle beam energy 
spectrum measurement are presented. The practical issues which 
might affect the performance of a multi-foil transition radiation en- 
ergy spectrometer are discussed. 


27214 (BNL-61927) Photon physics with PHENIX. White, S. 
Brookhaven National Lab., Upton, NY (United States). 1995. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9506244—-1: Quark matter '95 
conference, Monterey, CA (United States), 8-12 Jun 1995). Order 
Number DE95014942. Source: OSTI; NTIS; INIS; GPO Dep. 

In this Paper the author discusses briefly the physics motivation 
for extending measurements of particle production with high granu- 
larity and particle id capabilities to neutrals in PHENIX. He then 
discusses the technique of direct photon measurement in the pres- 
ence of copious background photons from 7° decays. Relatively 
low p; photons will be measured near y=O in the lab frame. This 
new experimental environment of high multiplicity and low + mo- 
menta will affect both the techniques used and the type of analysis 
which can be performed. The Phenix Electromagnetic calorimeter 
is described and its capabilities illustrated with results from simula- 
tion and beam tests of the first production array. 


27215 (BNL-62000) The E866 Mark Ii Bull’s Eye perfor- 
mance and promise. Cumming, J.B. Brookhaven National Lab., 
Upton, NY (United States). [1995]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95016030. Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of the E866 Bull’s Eye during the Sept-Oct 
1994 gold beam runs is examined. Multipeaked pedestal distribu- 
tions and direct hits of produced or scattered particles on the PMTs 
are noted. A simple procedure is described to correct for the ob- 
served dependence of BE response on event position. Nonlinearity 
of the BE Hard Sum compared to the Soft Sum is observed and 
shown to lead to an artificially good resolution of the former signal 
which defines the INT trigger. Suggestions are made for changes 
and additional measurements including a “gate valve” experiment 
during the next running period. 


27216 (CONF-9508122-5) Preliminary results from IMB3 
muon/electron identification tests at KEK. Bratton, C.B. (Cleve- 
land State Univ., OH (United States)); Breault, J.; Conner, Z. Los 
Alamos National Lab., NM (United States). [1995]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. From 24. international cosmic rays conference 
(ICRC); Rome (Italy); 28 Aug - 8 sep 1995. Order Number 
DE95017594. Source: OSTI; NTIS; INIS; GPO Dep. 
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A test has been conducted at KEK, Japan using beams of 
electrons and muons in a 1 kiloton water Cherenkov detector in- 
strumented with IMB3 phototubes and electronics to evaluate IMB's 
algorithms for identifying electrons and muons. This identification is 
important because the IMB3 detector'’s results on the atmospheric 
neutrino anomaly depend on the proper identification of the elec- 
trons and muons produced in neutrino charged-current interactions. 
Preliminary results are presented. 


27217 (DOE/EA-0891) Construction and operation of an 
improved radiation calibration facility at Brookhaven National 
Laboratory. Environmental assessment. USDOE Assistant Sec- 
retary for Environmental Management, Washington, DC (United 
States). Oct 1994. 25p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95012129. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Calibration of instruments used to detect and measure ionizing 
radiation has been conducted over the last 20 years at Brookhaven 
National Laboratory's (BNL) Radiation Calibration Facility, Building 
348. Growth of research facilities, projects in progress, and more 
stringent Department of Energy (DOE) orders which involve expo- 
sure to nuclear radiation have placed substantial burdens on the 
existing radiation calibration facility. The facility currently does not 
meet the requirements of DOE Order 5480.4 or American National 
Standards Institute (ANSI) N323-1978, which establish calibration 
methods for portable radiation protection instruments used in the 
detection and measurement of levels of ionizing radiation fields or 
levels of radioactive surface contaminations. Failure to comply with 
this standard could mean instrumentation is not being calibrated to 
necessary levels of sensitivity. The Laboratory has also recently 
obtained a new neutron source and gamma beam irradiator which 
can not be made operational at existing facilities because of geom- 
etry and shielding inadequacies. These sources are needed to 
perform routine periodic calibrations of radiation detecting instru- 
ments used by scientific and technical personnel and to meet 
BNL's substantial increase in demand for radiation monitoring ca- 


pabilities. To place these new sources into operation, it is proposed 
to construct an addition to the existing radiation calibration facility 
that would house all calibration sources and bring BNL calibration 
activities into compliance with DOE and ANSI standards. The 
purpose of this assessment is to identify potential significant envi- 
ronmental impacts associated with the construction and operation 
of an improved radiation calibration facility at BNL. 


27218 (FNAL/C—95/119) Access to CAMAC from VxWorks 
and UNIX in DART. Streets, J. (and others); Meadows, J.; Moore, 
C. Fermi National Accelerator Lab., Batavia, IL (United States). 
May 1995. 5p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract ACO2-76CH03000. (CONF-950534-6: Con- 
ference on real-time computer applications in nuclear, particle and 
plasma physics (RT), East Lansing, MI (United States), 22-26 May 
1995). Order Number DE95016121. Source: OSTI; NTIS; INIS; 
GPO Dep. 

As part of the DART Project the authors have developed a pack- 
age of software for CAMAC access from UNIX and VxWorks 
platforms, with support for several hardware interfaces. They report 
on developments for the CES CBD8210 VME to parallel CAMAC, 
the Hytec VSD2992 VME to serial CAMAC and Jorway 411S SCSI 
to parallel and serial CAMAC branch drivers, and give a summary 
of the timings obtained. 


27219 (FNAL/C—95/252-E) Portable neon purification sys- 
tem. Richardson, R.A.; Schmitt, R.L. Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1995. 7p. Sponsored by US- 
DOE, Washington, DC (United States), DOE Contract 
AC02-76CH03000. (CONF-950722-12: Cryogenic engineering 
conference and international cryogenic materials conference, 
Columbus, OH (United States), 17-21 Jul 1995). Order Number 
DE95017460. Source: OSTI; NTIS; GPO Dep. 

This paper describes the principle design features of a portable 
neon purification system and the results of the system performance 
testing. Neon gas replaces air in the Ring Imaging Cherenkov 
detector without using vacuum, in experiment E781(SELEX) at Fer- 
milab. The portable neon purification system purifies neon gas by, 
first purging air with COz, freezing the CO2, then cryoadsorbing the 
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remaining contaminants. The freezer removes carbon dioxide from 
a neon gas mixture down to a maximum concentration of 500 
parts-per-million (ppm). The charcoal bed adsorber removes nitro- 
gen from neon gas down to a maximum concentration of 100 ppm. 
The original RICH vessel was designed to hold vacuum but its 
photomultiplier tube plates were not. 


27220 (FNAL-TM-1886) Conceptual design of a 2 tesla su- 
perconducting solenoid for the Fermilab Dv detector upgrade. 
Brzezniak, J.; Fast, R.W.; Krempetz, K. Fermi National Accelerator 
Lab., Batavia, IL (United States). May 1994. 180p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE95016478. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents a conceptual design of a superconducting 
solenoid to be part of a proposed upgrade for the DO detector. This 
detector was completed in 1992, and has been taking data since 
then. The Fermilab Tevatron had scheduled a series of luminosity 
enhancements prior to the startup of this detector. In response to 
this accelerator upgrade, efforts have been underway to design 
upgrades for DO to take advantage of the new luminosity, and im- 
provements in detector technology. This magnet is conceived as 
part of the new central tracking system for DO, providing a 
radiation-hard high-precision magnetic tracking system with excel- 
lent electron identification. 


27221 (FNAL-TM—1935) Testing of the scintillation sand- 
wich prototype. Vashkevich, V. (Moscow State Univ. (Russian 
Federation). Inst. of Nuclear Physics). Fermi National Accelerator 
Lab., Batavia, IL (United States). Jun 1995. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE95014204. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 3 m® prototype of the surface detector using optical fiber 
readout was completely prepared for testing measurements in 
February 1995 at Fermilab. Two 25 mm thick, 3 m® acrylic scintilla- 
tion plates (1.2 x 2.5 m*) are used for light collection in the upper 
(above the 25 mm steel plate) and lower (below the steel) counters 
of the sandwich. The light is collected with the help of 1 mm diam- 
eter wavelength shifter fiber loops 3 m long inserted in the grooves 
on the top surface of the scintillator, 3 fibers per groove. We used 
Kurary Y11, 200 ppm of shifter dye, and double ciad fibers. 1.5 m 
of clear fibers spliced to each end of the shifter fiber transport the 
light to the phototube. Spacing between the grooves is 5 cm. The 
counter’s edges were painted with BICRON (BC620) white reflec- 
tive paint. The scintillation plates were wrapped with Dupont Tyvek. 
The glued bundle of fibers is connected to an EMI-9902KB 38 mm 
phototube through the simple light mixer bar. Used PM has a 
“green extended” rubidium bialkali photocathode. The report con- 
tains information on the testing of the scintillation sandwich. 


27222 (INIS-mf-14550, pp. 43) Time- and locally resolved 
mass spectrometry of inactive species by means of a 'snifting 
probe’. Schnabl, O. (Technische Univ., Vienna (Austria). inst. fuer 
Allgemeine Physik); Schwaerzler, C.; Laimer, J.; Stoeri, H. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GAS ANALYSIS/ion probes; GAS ANALY- 
S!S/time-of-flight mass spectrometers; GAS FLOW; PLASMA; 
VACUUM PUMPS 


27223 (INIS-mf-14550, pp. 76) The LET-dependence as 
microdosimetric distribution of the dosis. Schoener, W. (Atom- 
institut der Oesterreichischen Universitaeten, Vienna (Austria)); 
Vana, N.; Fugger, M. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (in German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSIMETRY/ 
glow curve; THERMOLUMINESCENT DOSIMETRY/iet; ABSORP- 
TION SPECTRA; DUBNA SYNCHROCYCLOTRON; ENERGY 
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DENSITY; RADIATION DOSE DISTRIBUTIONS; STRONTIUM 90; 
LET; YTTRIUM 90 


27224 (INIS-mf-14550, pp. 77) Trace analysis using PTR- 
MS (proton-transfer-mass spectrometry). Taucher, J. (Inst. fuer 
lonenphysik, Univ. Innsbruck, Technikerstrasse 25, A-6020 
Innsbruck (Austria)); Lagg, A.; Hansel, A.; Lindinger, W. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIAGNOSTIC TECHNIQUES/diabetes 
mellitus; DIAGNOSTIC TECHNIQUES/liver; TRACER TECH- 
NIQUES/mass spectrometers; LIVER; GAS ANALYSIS; IONIZED 
GASES; PROTON SPECTROMETERS 


27225 (INIS-mf—14550, pp. 78) Measurement of radiation on 
the exterior side of satellites. Schoener, W. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Vana, N.; Fug- 
ger, M.; Akatov, Y. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSIMETRY/ 
radiation monitoring; THERMOLUMINESCENT DOSIMETRY/ 
satellites; THERMOLUMINESCENT DOSIMETRY/surface area; 
DOSE RATES; FOILS; LET; MATHEMATICAL MODELS; SATEL- 
LITES 


27226 (INIS-mf-14550, pp. 153) Stage of development of 
micro-stripe gas detectors. Bartl, W. (Oesterreichische Akademie 
der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik); Fischer, G.; Bracinik, J.; Husar, P.; Pikna, M.; Sitar, 
B.; Tokar, S.; Hudek, P. O6¢sterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION DETECTORS/high energy 
physics; RADIATION DETECTORS/position sensitive detectors; 
ELECTRIC FIELDS; GAS TRACK DETECTORS; GEOMETRY; 
MULTIWIRE PROPORTIONAL CHAMBERS 


27227 (INIS-mf—14550, pp. 157) ATLAS inner detector. 
Fuchs, W. (CERN PPE, 1211 Geneve 23 (Switzerland)). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(in German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. RADIATION DETECTORS/gev range 01- 
10; RADIATION DETECTORS/solenoids; ELECTRONS; GAS 
TRACK DETECTORS; MOMENTUM TRANSFER; PARTICLE RA- 
PIDITY; SOLENOIDS; SILICON; TRANSVERSE MOMENTUM 


27228 (INIS-mf-14550, pp. 166) Properties of Silicon strip 
detectors with great strip distance. Pernegger, H. (Oesterreichis- 
che Akademie der Wissenschaften, Vienna (Austria). Inst. fuer 
Hochenergiephysik); Krammer, M. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austnan Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION DETECTORS/high energy 
physics; RADIATION DETECTORS /silicon; CERN; CHANNELING; 
LINEAR COLLIDERS; PARTICLE TRACKS; SILICON 


27229 (INIS-mf-14550, pp. 168) A continuous Straw 
Tracker with integrated generation of transition radiation for 
experiments of high data rates. Schuh, S. (CERN, 1211 Geneve 
23 (Switzerland)). Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 





annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRANSITION RADIATION DETECTORS/ 
magnetic fields; TRANSITION RADIATION DETECTORS/muons; 
CHANNELING; DATA ANALYSIS; ELECTRONS; HADRONS; PHO- 
TONS; PIONS; RADIATION DETECTORS; MUONS 


27230 (INIS-mf-14550, pp. 169) Development of MSGCs 
(Micro-Strip-Gas-Chambers) on conductive carriers in order to 
identify ionizing radiation. Temmel, T. (CERN DRD-Group, 
1211 Geneve 23 (Switzerland)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IONIZATION CHAMBERS/ionizing radia- 
tions; CARRIERS; GAS TRACK DETECTORS; HADRONS; 
LINEAR ACCELERATORS; MEDICAL EXAMINATIONS; RADIA- 
TION DETECTORS; X RADIATION 


27231 (INIS-mf-14550, pp. 169) Pad- and strip cathode 
chambers for the NA44-Upgrade. Spegel, M. (CERN PPE, 
1211 Geneve 23 (Switzerland)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MULTIWIRE PROPORTIONAL CHAM- 
BERS/photoelectron spectroscopy; MULTIWIRE PROPORTIONAL 
CHAMBERS /spectrometers; CATHODES; CERN; CHERENKOV 
COUNTERS; SPECTROMETERS; PARTICLE TRACKS; SILICON 


27232 (INIS-mf-14550, pp. 170) Tine ATLAS Muon spec- 
trometer. Viehhauser, G. (CERN, 1211 Geneve 23 (Switzerland)). 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SPECTROMETERS/muons; SPEC- 
TROMETERS/storage rings; CERN; LUMINOSITY; MAGNETIC 
FIELDS; RADIATION DETECTORS; SPECTROMETERS; MUONS; 
TOROIDAL CONFIGURATION; WIRE SPARK CHAMBERS 


27233 (JAERI-Tech—-94-034) Basic characteristics of radio- 
photoluminescence glass dosimeter. Ishikawa, Tatsuya (Toshiba 
Glass Co. Ltd., Tokyo (Japan)); Murakami, Hiroyuki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1994. 48p. (in Japan- 
ese). Order Number DE95502249. Source: OSTI; NTIS; INIS. 
Radiophotoluminescence glass dosimeter (hereafter glass 
dosimeter) is well known as a passive type dosimeter which has 
such good characteristics as stability, uniformity, fading negligibility 
and others. However, some weak points, such as the problem on 
accuracy at low dose level due to predose and the requirement of 
washing before measurement, had been interrupting its wide- 
spreading in the field of operational radiation protection. Recently, 
new glass dosimeter measuring method using pulsed UV excitation 
was developed to solve the problems mentioned above. Then, the 
new type glass dosimeter is hoped to be widely used in the field of 
radiation protection dosimetry as well as film and thermolumines- 
cence dosimeter. In JAERI, some basic characteristics of the new 
glass dosimetry system were experimentally investigated for both 
individual and environmental monitoring purposes. This paper 
describes the characteristics obtained and also discusses their fea- 
tures in view of practical use of the glass dosimeter. (author). 


27234 


(JINR-2-70-95, pp. 55-60) An algorithm for identify- 
ing events in the experiment DISTO. Bussa, M.-P. (Istituto 
Nazionale di Fisica Nucleare, Turin (Italy)); Fava, L.; Ferrero, L.; 
Grasso, A.; Ivanov, V.V.; Kisel’, |.V.; Konotopskaya, E.V.; Pon- 
tecorvo, G.B. Joint Inst. for Nuclear Research, Dubna (Russian 
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Federation). 1995. In JINR rapid communications. 67p. Order 
Number DE95635050. Source: OSTI; NTIS (US Sales Only); INIS. 

An algorithm for identifying useful events in the experiment 
DISTO is proposed. it is based on the identification of kaons 
among the secondary charged particles using the measurements of 
their velocities (with the help of a Cherenkov detector) and deflec- 
tion angles in the magnetic field. It must be pointed out that within 
this approach an event can be fully classified by identification of all 
the detected secondaries. 9 refs., 6 figs. 


27235 (JINR-2-70-95, pp. 61-67) Determination of the spa- 
tial position of the sensitive wires in the drift tubes with an 
X-rays beam. Bojko, |.R.; Vertogradov, L.S.; Dodonov, V.I.; Zhu- 
raviev, V.V.; Ignatenko, M.A.; Krumshtejn, Z.V.; Nikolenko, M.Yu.; 
Shelkov, G.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Nuclear Problems. 1995. (In Russian). In JINR 
rapid communications. 67p. Order Number DE95635050. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The two methods of finding of the sensitive wires positions in the 
aluminium drift tubes were tested using an X-rays beam. The wire 
positions can be determined with precision better than 1 um from 
its shadow coordinate. Another method based on the determination 
of the center of gravity in the count rate dependence on the beam 
position also gives a high precision. With a beam step 50 um the 
precision of wire position at the level of 3 um was obtained. An es- 
sential improving in the signal-to-background ratio was obtained by 
adding 16% of oxygen to the COz. 5 refs., 5 figs. 


27236 (JINR-E-9-94-479) Large TileCal magnetic field sim- 
ulation. Nessi, M. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Bergsma, F.; Vorozhtsov, S.B.; Borisov, 
O.N.; Lomakina, O.V.; Karamysheva, G.A.; Budagov, Yu.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1994. 8p. Order Number DE96600756. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 14-th Meeting on Charged Particle Accelera- 
tors, Protvino, 1994. 

The ATLAS magnetic field map has been estimated in the pres- 
ence of the hadron tile calorimeter. This is an important issue in 
order to quantify the needs for individual PMT shielding, the effect 
on the scintillator light yield and its implications on the calibration. 
The field source is based on a central solenoid and 8 supercon- 
ducting air-core toroidal coils. The maximum induction value in the 
scintillating tiles does not exceed 6 mT. When an iron plate is used 
to close the open drawer window the field inside the PMT near to 
the extended barrel edge does not exceed 0.6 mT. Estimation of 
ponder motive force distribution, acting on individual units of the 
system was performed. VF electromagnetic software OPERA- 
TOSCA and CERN POISCR code were used for the field 
simulation of the system. 10 refs., 4 figs. 


27237 (JINR-E—13-94-522) ATLAS calorimeters energy 
calibration tor jets. Astvatsaturov, A.R. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Budagov, Yu.A.; Glagolev, V.V.; Bosman, M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1994. 10p. Order Number DE96600754. Source: OSTI; NTIS (US 
Sales Only); INIS 

The calibration of ATLAS barrel calorimeters (including pre 
shower system, electromagnetic Liquid Argon calorimeter and scin- 
tillating hadron tile calorimeter) was done by standard calibration 
and weighting technique approaches. The standard calibration 
gives the bad linearity for hadron non compensated calorimeter. 
The calibration with weighting technique, in comparison with stan- 
dard calibration, restores linearity and improves energy resolution 
up to (/E)* = (38.6%/,/E)* + (1.5%)* for 7 0.6. 6 refs., 4 figs., 1 
tab. 


27238 (JINR-E—13-95-20) ATLAS barrel hadron calorimeter 
module design. Budagov, Yu.A. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems); Chirikov- 
Zorin, |.; Chlachidze, G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1995. 18p. Order 
Number DE96600755. Source: OSTI; NTIS (US Sales Only); INIS. 
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Here we presented the detailed description of the 6-meter mod- 
ule modification design version. The basic idea is to use - for the 
module assembly - 19 glued 30-cm thick sub modules. The sub 
module design, 6 m module assembling technology, the auxiliary 
assembling device are presented; also described: different options 
of the module’s slinging when barrel assembling; modules packing 
and transporting. 22 figs. 


27239 (JINR-R—13-94-515) Investigation of possible appli- 
cations of Cherenkov technique to measure average energy of 
beams of relativistic 7)'°’ Au nuclei in energy range 0.64-0.99 
GeV/a.m.u. Ruzicka, J. (Komenskeho Univ., Bratislava (Slovakia)); 
Saro, S.; Zrelov, V.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1994. 10p. (in 
Russian). Order Number DE96600757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods. 

A possibility of using the Cherenkov technique to measure the 
average energy of collimated relativistic nuclei Au beams is 
investigated as far as specific beam-radiator interaction (strong de- 
celeration, fragmentation) produces a considerable effect of the 
spreading of the Cherenkov cone. Two Cherenkov methods - 
achromatic (E, «) and combined (‘combi’) - were employed for this 
purpose. At an energy of about 1 GeV/a.m.u. the accuracy of mea- 
surement by the ‘combi’ method was + 1.4 MeV/a.m.u. The 
accuracy of measurement by the (E, a) method was + 0.9 MeV/ 
a.m.u. at the energy Eg, =~ 640 MeV/a.m.u. These results turned 
out to be in good agreement with initial E,, data from the SIS ac- 
celerator allowing for energy losses over the beam line (the 
maximum discrepancy was < 0.4%). With all the set of these data, 
the directivity condition was checked for VChR from heavy nuclei. 
It is shown to be fulfilled to an accuracy above +5’ in the angle 
range 27° < Gy, < 38.5°. (author). 13 refs., 9 figs., 4 tabs. 


27240 (JINR-R-13-94-520) Threshold gas 32-channel 
Cherenkov counter of the EXCHARM spectrometer. Aleev, A.N. 
(and others); Areffev, V.A.; Balandin, V.P. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. 12p. (In Russian). 
Order Number DES6600758. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Pribory i Tekhnika Ehksperimenta. 

A 32-channel threshold gas Cherenkov counter with 420 cm air 
radiator at atmospheric pressure is described. Spherical mirrors 
with curvature radius of 214 cm and FEU-125, FEU-49B photomul- 
tipliers are used in the counter for collection and detection of the 
Cherenkov radiation. The input windows of the photomultipliers are 
coated with a shifter of the light spectrum. The detection efficiency 
of charged particles at a plateau of the threshold characteristic (6 
> 0,99984) exceeds 97%. The counter is a part of the identifica- 
tion system of the EXCHARM spectrometer. 6 refs., 6 figs., 1 tab. 


27241 (JINR-R-15-94-526) The measurement of indepen- 
dent yields of “*Pu fission fragments induced by thermal 
neutrons using y-ray spectroscopy. Gundorin, N.A.; Kopach, 
Yu.N.; Dao Anh Minh; Telezhnikov, S.A.; Furman, V.I. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1994. 14p. (in Russian). Order Number DE96600741. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The independent yields of *°°Pu fission fragments induced by 
thermal neutrons were measured in order to verify the efficiency of 
gamma-spectroscopy method. Different ways of the thermal neu- 
tron beam production, both the reactor IBR-30 and the 
radioactive-isotope source **Cf, were used. Comparative analysis 
of the experimental results with the recommended literature data 
was performed. The absence of the systematic discrepancies con- 
firms the reliability of the experimental equipment, correctness of 
the data analysis and efficiency of the method being used. (au- 
thor). 9 refs., 6 figs., 1 tab. 


27242 (KEK-PROC-—94-7) Radiation detectors and their 
uses. Proceedings of the 8th workshop on radiation detectors 
and their uses. Miyajima, Mitsuhiro; Sasaki, Shinichi; Yoshimura, 
Yoshio; Iguchi, Tetsuo; Nakazawa, Masaharu (eds.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1994. 
227p. (CONF-9401124—: 8. workshop on radiation detectors and 
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their uses, Tsukuba (Japan), 25-27 Jan 1994). Order Number 
DE95502200. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 26 of the presented papers are indexed individu- 
ally. (J.P.N.). 


27243 (KFTI-94-1) A precise direct current amplifier. Eran, 
L.V.; Karasev, S.P.; Lukhanin, A.A.; Pomatsalyuk, R.I.; Tenishev, 
A.Eh.; Shliyakhov, I.N. Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar'kovskij Fiziko-Tekhnicheskij Inst. 1994. 6p. (In Rus- 
sian). Order Number DE96600774. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A precise amplifier of direct current in KAMAK standard with pro- 
gram contro! was elaborated, constructed and tested. 2 refs., 6 
figs. 


27244 (KFT+-94-2) Path of preliminary processing of fast 
detector particle signals. Eran, L.V.; Karasev, S.P.; Pomatsalyuk, 
R.|.; Prokopenko, S.Yu.; Tenishev, A.Eh.; Shlyakhov, I.N. Nat- 
sional'nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 1994. 6p. (In Russian). Order Number 
DE96600775. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron path modules of analog processing of charged particles 
fast detectors signals for amplitude analysis were elaborated, pre- 
pared and tested. 3 refs., 4 figs. 


27245 (KFTI-94-10) Silicon strip detector testing on KFTI 
300 MeV linac. Evseev, |.G. (EL Phys Centre, Kharkov (Ukraine)); 
Tereshchenko, V.F.; Rozenfeld, A.B.; Shevchenko, N.G.; 
Polishchuk, V.N.; Denyak, V.V.; Ranyuk, Yu.N.; Tkach, N.M. Nat- 
sional'nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 1994. 12p. Order Number DE96600742. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The electrical and physical properties of semiconductor silicon 
strip detector were investigated in this paper. Optimal operation 
conditions for the detector + preamplifier system were determined 
and the strip detector was tested by means of a particles and 
conversion particles souses. The possibility of it utilization as rel- 
ativistic electrons detector at the focal plane of the magnetic 
spectrometer was investigated. 16 refs., 1 tab., 8 figs. 


27246 (LA-UR-95-2176) In-plant experience with passive- 
active shufflers at Los Alamos. Hurd, J.R.; Hsue, F.; Rinard, 
P.M. Los Alamos National Lab., NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950787—48: 36. annual meeting 
of the Institute for Nuclear Materials Management, Palm Desert, 
CA (United States), 9-12 Jul 1995). Order Number DE95016850. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two Canberra-built passive-active *52Cf shufflers of Los Alamos 
hardware and software design have been installed at Los Alamos 
National Laboratory, one at the Chemistry and Metallurgy Research 
(CMR) Facility at TA-3 and the other at the Plutonium Facility (PF- 
4) at TA-55. These instruments fulfill important safeguards and 
accountability measurement requirements for special nuclear mate- 
rial (SNM) in matrices too dense or otherwise not appropriate for 
typical gamma-ray or other neutron counting techniques. They sup- 
port many programmatic requirements including measurements of 
transuranic (TRU) waste and inventory verification. This paper de- 
scribes the instrument performance under plant conditions with 
various background radiations on well-characterized standards to 
determine long-term stability and establish a calibration. Results 
are also reported on verification measurements of previously 
unmeasured inventory items in various matrices and geometric dis- 
tributions. Preliminary investigative measurements are presented 
on standards of mixed uranium and plutonium oxide (MOX). 


27247 (LA-UR-95-2275) Expected precision of neutron 
multiplicity measurements of waste drums. Ensslin, N.; Krick, 
M.S.; Menlove, 4.0. Los Alamos National Lab., NM (United 
States). 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
42: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016794. Source: OSTI; NTIS; INIS; GPO Dep. 





DOE facilities are beginning to apply passive neutron multiplicity 
counting techniques to the assay of plutonium scrap and residues. 
There is also considerable interest in applying this new measure- 
ment technique to 208-liter waste drums. The additional information 
available from multiplicity counting could flag the presence of 
shielding materials or improve assay accuracy by correcting for 
matrix effects such as (a,n) induced fission or detector efficiency 
variations. The potential for multiplicity analysis of waste drums, 
and the importance of better detector design, can be estimated by 
calculating the expected assay precision using a Figure of Merit 
code for assay variance. This paper reports results obtained as a 
function of waste drum content and detector characteristics. We 
find that multiplicity analysis of waste drums is feasible if a 
high-efficiency neutron counter is used. However, results are signif- 
icantly poorer if the multiplicity analysis must be used to solve for 
detection efficiency. 


27248 (LBL-37083) Thick amorphous silicon layers suit- 
able for the realization of radiation detectors. Hong, Wan-Shick 
(Lawrence Berkeley Lab., CA (United States)); Drewery, J.S.; Jing, 
Tao; Lee, Hyong-Koo; Perez-Mendez, V.; Petrova-Koch, V. 
Lawrence Berkeley Lab., CA (United States). Apr 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950412-30: Spring meeting of the Ma- 
terials Research Society (MRS), San Francisco, CA (United 
States), 17-21 Apr 1995). Order Number DE95014874. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thick silicon films with good electronic quality have been 
prepared by glow discharge of He-diluted SiH, at a substrate tem- 
perature ~ 150°C and subsequent annealing at 160°C for about 
100 hours. The stress in the films obtained this way decreased to 
~ 100 MPa compared to the 350 MPa in conventional a-Si:H. The 
post-annealing helped to reduce the ionized dangling bond density 
from 2.5 x 10% cm-3 to 7 x 10'4 cm-% without changing the 
internal stress. IR spectroscopy and hydrogen effusion measure- 
ments implied the existence of microvoids and tiny crystallites in 
the material showing satisfactory electronic properties. P-I-N diodes 
tor radiation detection applications have been realized out of the 
new material. 


27249 (LBL-37084) Utilization of amorphous silicon car- 
bide (a-Si:C:H) as a resistive layer in gas microstrip detectors. 
Hong, W.S.; Cho, H.S.; Perez-Mendez, V.; Gong, W.G. Lawrence 
Berkeley Lab.. CA (United States). Apr 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-950412-31: Spring meeting of the Materials 
Research Society (MRS), San Francisco, CA (United States), 17- 
21 Apr 1995). Order Number DE95014873. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thin semiconducting films of hydrogenated amorphous silicon (a- 
Si:H) and its carbon alloy (a-Si:C:H) were applied to gas microstrip 
detectors in order to control gain instabilities due to charges on the 
substrate. Thin (~100nm) layers of a-Si:H or p-doped a-Si:C:H 
were placed either over or under the electrodes using the plasma 
enhanced chemical vapor deposition (PECVD) technique to provide 
the substrate with a suitable surface conductivity. By changing the 
carbon content and boron doping density, the sheet resistance of 
the a-Si:C:H coating could be successfully controlled in the range 
of 101? ~ 1017 Q/n, and the light sensitivity, which causes the re- 
sistivity to vary with ambient light conditions, was minimized. An 
avalanche gain of 5000 and energy resolution of 20% FWHM were 
achieved and the gain remained constant over a week of operation. 
A-Si:C:H film is an attractive alternative to ion-implanted or semi- 
conducting glass due to the wide range of resistivities possible and 
the feasibility of making deposits over a large area at low cost. 


27250 (LBL-37277) High spatial resolution radiation 
detectors based on hydrogenated amorphous silicon and scin- 
tillator. Jing, T. (Univ. of California, Berkeley, CA (United States). 
Dept. of Engineering-Nuclear Engineering). Lawrence Berkeley 
Lab., CA (United States); California Univ., Berkeley, CA (United 
States). May 1995. 139p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE95016441. Source: OSTI; NTIS; INIS; GPO Dep. 
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Hydrogenated amorphous silicon (a-Si:H) as a large-area thin 
film semiconductor with ease of doping and low-cost fabrication ca- 
pability has given a new impetus to the field of imaging sensors; its 
high radiation resistance also makes it a good material for radiation 
detectors. In addition, large-area microelectronics based on a-Si:H 
or polysilicon can be made with full integration of peripheral cir- 
cuits, including readout switches and shift registers on the same 
substrate. Thin a-Si:H p-i-n photodiodes coupled to suitable scintil- 
lators are shown to be suitable for detecting charged particles, 
electrons, and X-rays. The response speed of Csi/a-Si:H diode 
combinations to individual particulate radiation is limited by the 
scintillation light decay since the charge collection time of the diode 
is very short (< 10ns). The reverse current of the detector is 
analyzed in term of contact injection, thermal generation, field en- 
hanced emission (Poole-Frenkel effect), and edge leakage. A good 
collection efficiency for a diode is obtained by optimizing the p 
layer of the diode thickness and composition. The Csl(Tl) scintilla- 
tor coupled to an a-Si:H photodiode detector shows a capability for 
detecting minimum ionizing particles with S/N ~20. In such an ar- 
rangement a p-i-n diode is operated in a photovoltaic mode 
(reverse bias). In addition, a p-i-n diode can also work as a photo- 
conductor under forward bias and produces a gain yield of 3-8 for 
shaping times of 1 us. The mechanism of the formation of struc- 
tured Cs! scintillator layers is analyzed. Initial nucleation in the 
deposited layer is sensitive to the type of substrate medium, with 
imperfections generally catalyzing nucleation. Therefore, the micro- 
geometry of a patterned substrate has a significant effect on the 
structure of the Cs! growth. 


27251 (LBL-37290) Development of radiation detectors 
based on hydrogenated amorphous silicon and its alloys. 
Hong, Wan-Shick. Lawrence Berkeley Lab., CA (United States). 
Apr 1995. 168p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO03-76SF00098. Order Number 
DE95016434. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrogenated amorphous silicon and related materials have 
been applied to radiation detectors, utilizing their good radiation re- 
sistance and the feasibility of making deposits over a large area at 
low cost. Effects of deposition parameters on various material 
properties of a-Si:H have been studied to produce a material satis- 
fying the requirements for specific detection application. Thick(-~50 
um), device quality a-Si:H p-i-n diodes for direct detection of mini- 
mum ionizing particles have been prepared with low internal stress 
by a combination of low temperature growth, He-dilution of silane, 
and post annealing. The structure of the new film contained voids 
and tiny crystalline inclusions and was different from the one ob- 
served in conventional a-Si:H. Deposition on patterned substrates 
was attempted as an alternative to controlling deposition parame- 
ters to minimize substrate bending and delamination of thick a-Si:H 
films. Growth on an inversed-pyramid pattern reduced the sub- 
strate bending by a factor of 3~4 for the same thickness film. Thin 
(0.1 ~ 0.2 um) films of a-Si:H and a-SiC:H have been applied to 
microstrip gas chambers to control gain instabilities due to charges 
on the substrate. Light sensitivity of the a-Si:H sheet resistance 
was minimized and the surface resistivity was successfully’ con- 
trolled in the range of 10'* ~ 10'? Qin by carbon alloying and 
boron doping. Performance of the detectors with boron-doped a- 
Si:C:H layers was comparable to that of electronic-conducting 
glass. Hydrogen dilution of silane has been explored to improve 
electrical transport properties of a-Si:H material for high speed 
photo-detectors and TFT applications. 


27252 (LBL-37385) Application of a-Si:H radiation detec- 
tors in medical imaging. Lee, Hyoung-Koo. Lawrence Berkeley 
Lab., CA (United States). Jun 1995. 188p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95014877. Source: OSTI; NTIS; INIS; GPO Dep. 

Monte Carlo simulations of a proposed a-Si:H-based current- 
integrating gamma camera were performed. The analysis showed 
that the intrinsic resolution of such a camera was 1 ~ 2.5 mm, 
which is somewhat better than that of a conventional gamma cam- 
era, and that the greater blurring, due to the detection of scattered 
y-rays, could be reduced considerably by image restoration tech- 
niques. This proposed gamma camera would be useful for imaging 
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shallow organs such as the thyroid. Prototype charge-storage a- 
Si:H pixel detectors for such a camera were designed, constructed 
and tested. The detectors could store signal charge as long as 5 
min at —26C. The thermal generation current in reverse biased a- 
Si:H p-i-n photodetectors was investigated, and the Poole-Frenkel 
effect was found to be the most significant source of the thermal 
generation current. Based on the Poole-Frenkel effect, voltage- and 
time-dependent thermal generation current was modeled. Using the 
model, the operating conditions of the proposed a-Si:H gamma 
camera, such as the operating temperature, the operating bias and 
the +-scan period, could be predicted. The transient photoconduc- 
tive gain mechanism in various a-Si:H devices was investigated for 
applications in digital radiography. Using the a-Si:H photoconduc- 
tors in n-i-n configuration in pixel arrays, enhancement in signal 
collection (more than 200 times higher signal level) can be 
achieved in digital radiography, compared to the ordinary p-i-n type 
a-Si:H x-ray imaging arrays. 


27253 (PNL-SA-25396) Relationship between microstruc- 
ture and efficiency of lithium silicate scintillating glasses: The 
effect of alkaline earths. Bliss, M.; Craig, R.A.; Sunberg, D.S.; 
Weber, M.J. Pacific Northwest Lab., Richland, WA (United States). 
May 1995. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-9505249-8: 97. 
American Ceramic Society (ACS) annual meeting and exposition, 
Cincinnati, OH (United States), 2 May 1995). Order Number 
DE95016812. Source: OSTI; NTIS; GPO Dep. 

Lithium silicate glasses containing Ce** are known to be scintilla- 
tors. Glasses in this family in which the Li is enriched (Li) are used 
as neutron detectors. The addition of Mg to this glass is known to 
increase the scintillation efficiency. We have found that substituting 
other alkaline earths results in a monotonic decrease of the scintil- 
lation efficiency with increasing atomic number. The total variation 
in scintillation efficiency fromm Mg to Ba is nearly a factor of 3. Prior 
experiments with this glass family show small differences in Raman 
and fluorescence spectra; evidence from thermoluminescence ex- 
periments indicates that the scintillation efficiency is most strongly 
correlated with structural effects in the neighborhood of the Ce** 
activator ion. The results of low-temperature studies of fluores- 
cence and thermoluminescence of these glasses will be reported. 


27254 (RFP-4964) Development and characterization of a 
chamber gram estimator. Dulco, G.B.; Gupta, V.P.; Balmer, D.K. 
Rocky Flats Environmental Technology Site, Golden, CO (United 
States). Jul 1995. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90RF62349. Order Number 
DE95015360. Source: OSTI; NTIS; GPO Dep. 

The Chamber Gram Estimator (CGE), Model SAM-1B is a small 
article gamma monitor originally designed to screen items for ra- 
dioactive contamination that may be placed into its chamber. Four 
plastic scintillator detectors detect photons emitted from bulk quanti- 
ties of fissile materials in line generated waste and provide a fissile 
mass content estimate of waste packages. With the present CGE, 
a few grams of 2°°Pu could be distinguished above background in 
light matrix samples. It is controlled by a personal computer that 
uses a menu driven operating program. The program is designed 
to reduce the potential for operator error while obtaining a fissile 
material gram estimate of a line generated waste package prior to 
placement in a drum. This report describes the work performed to 
characterize the counting chamber for fissile material estimation. 
The operating features of the CGE, the results and conclusions 
drawn from the experiments, and the future work recommended for 
the next generation CGEs are also described. The CGE provides 
advantages over hand-held Ludlum 12-12 survey-type instruments 
presently in use. The CGE is easy to operate, does not require 
manual manipulation to measure the total surf ace of the sample, 
and provides a display free of rate meter response-time effects or 
the need for visual averaging. Moreover, the response variations 
due to sample geometry are significantly less than with a hand- 
held arrangement, particularly, for the low density matrix samples 
appropriate for estimation. The waste packages are placed inside 
the instrument's shielded chamber which effectively eliminates 
gamma exposure to operators from waste packages. 


27255 (SAND—95-8229) Large-solid-angle illuminators for 
extreme ultraviolet lithography with laser plasmas. Kubiak, 
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G.D. (Sandia National Labs., Livermore, CA (United States)); 
Tichenor, D.A.; Sweatt, W.C.; Chow, W.W. Sandia National Labs., 
Albuquerque, NM (United States). Jun 1995. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95014992. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Laser Plasma Sources (LPSS) of extreme ultraviolet radiation 
are an attractive alternative to synchrotron radiation sources for ex- 
treme ultraviolet lithography (EUVL) due to their modularity, 
brightness, and modest size and cost. To fully exploit the extreme 
ultraviolet power emitted by such sources, it is necessary to cap- 
ture the largest possible fraction of the source emission half-sphere 
while simultaneously optimizing the illumination stationarity and uni- 
formity on the object mask. In this LDRD project, laser plasma 
source illumination systems for EUVL have been designed and 
then theoretically and experimentally characterized. Ellipsoidal con- 
densers have been found to be simple yet extremely efficient 
condensers for small-field EUVL imaging systems. The effects of 
aberrations in such condensers on extreme ultraviolet (EUV) imag- 
ing have been studied with physical optics modeling. Lastly, the 
design of an efficient large-solid-angle condenser has been com- 
pleted. It collects 50% of the available laser plasma source power 
at 14 nm and delivers it properly to the object mask in a wide-arc- 
field camera. 


27256 (SSCL-Preprint-524) A simulation of the SDC on-line 
processing farm. Wang, C. (Superconducting Super Collider Lab., 
Dallas, TX (United States)); Chen, Y.; Dorenbosch, J.; Lee, J.; 
Sayle, R. Superconducting Super Collider Lab., Dallas, TX (United 
States). Oct 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-931051— 
2: NSS-MIC ’93: nuclear science symposium and medical imaging 
conference, San Francisco, CA (United States), 30 Oct - 6 nov 
1993). Order Number DE95011214. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In the Solenoidal Detector Collaboration (SDC) data acquisition 
system (DAQ), an enormous amount of data flows into a processor 
farm for extraction of interesting physics events. To design an effi- 
cient on-line filter, the operations in the farm must be carefully 
modeled. The authors present a simulation model developed at the 
Superconducting Super Collider Laboratory which efficiently allo- 
cates physics events to the farm. 


27257 (UCRL-JC—115887) A neutron-counting instrument 
for low-level transuranic waste. Hankins, D.E.; Thorngate, J.H. 
Lawrence Livermore National Lab., CA (United States). Feb 1994. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9502111-1: Non destructive 
assay and non destructive examination waste characterization con- 
ference, Pocatello, ID (United States), 14-16 Feb 1995). Order 
Number DE95015107. Source: OSTI; NTIS; GPO Dep. 

At LLNL, a highly sensitive neutron counter was developed that 
can detect and accurately measure the neutrons from small quanti- 
ties of plutonium or from other low-level neutron sources. This 
neutron counter was originally designed as a safeguard device to 
determine the amount of plutonium inside 4-ft x 4-ft x 7-ft waste 
shipping containers leaving the plutonium facility. To detect small 
quantities of plutonium in these waste containers, the sensitivity of 
a survey instrument would have to be very high and the instrument 
would require numerous large (and expensive) neutron detector 
tubes. Because of limited funding, we were able to find an obsolete 
instrument containing sixteen °He tubes; the tubes are 2 in. in 
diameter and 3 ft long and positioned in two banks of eight. The in- 
strument was modified by adding 1.5 in. of polyethylene in front 
and 4.5 in. to the back of the tubes to obtain the highest possible 
sensitivity to fission energy neutrons. Additional strips of polyethy- 
lene 0.5 in. thick and 2 in. wide were also placed between the 
tubes. These thicknesses of polyethylene were determined experi- 
mentally to be the optimum thickness for fission neutrons using a 
252Cf source at LLNL calibration facility. The electronic components 
for the instrument consisted of a nuclear instrumentation module 
(NIM), a high voltage supply, a pulse shaper, and a timer/scaler. 
The instrument was mounted on a wooden cart with a metal brace 
to limit sagging and bending. The cart had balloon tires, which 





served as a cushion to prevent possible damage to the electronics 
during movement. 


27258 (UCRL-JC—118973) Portable electro-mechanically 
cooled high-resolution germanium detector. Neufeld, K.W.; 
Ruhter, W.D. Lawrence Livermore National Lab., CA (United 
States). May 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9505227- 
5: 17. ERSADA symposium on safeguards and nuclear material 
management, Aachen (Germany), 9-11 May 1995). Order Number 
DE95015886. Source: OSTI; NTIS; GPO Dep. 

We have integrated a small, highly-reliable, electro-mechanical 
cryo-cooler with a high-resolution germanium detector for portable/ 
field applications. The system weighs 6.8 kg and requires 40 watts 
of power to operate once the detector is cooled to its operating 
temperature. the detector is a 500 mm? by 20-mm thick low-energy 
configuration that gives a full-width at half maximum (FWHM) 
energy resolution of 523 eV at 122 keV, when cooled with liquid ni- 
trogen. The energy resolution of the detector, when cooled with the 
electro-mechanical cooler, is 570 eV at 122 keV. We have field 
tested this system in measurements of plutonium and uranium for 
isotopic and enrichment information using the MGA and MGAU 
analysis programs without any noticeable effects on the results. 


27259 (UCRL-JC—119323) Filtered fluorescer x-ray detec- 
tor. Bruns, H.C.; Emig, J.A; Thoe, R.S.; Springer, P.T.; 
Hernandez, J.A. Lawrence Livermore National Lab., CA (United 
States). Apr 1995. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950793-8: 
40. annual meeting of the Society of Photo-Optical Instrumentation 
Engineers, San Diego, CA (United States), 9-14 Jul 1995). Order 
Number DE95015943. Source: OSTI; NTIS; GPO Dep. 

Recently, an instrument capable of measuring x-rays between 8 
and 90 keV was conceived to help understand conditions pertain- 
ing to pulsed power research. This resulted in the development of 
a versatile device that would incrementally detect x-rays emitted at 
predetermined energy bands over this range. To accomplish this, 
an array of well characterized filter-fluorescer combinations were 
produced which would allow fluoresced x-rays to be observed by 
time resolved electro-optical devices. As many as sixteen channels 
could be utilized with each channel having a corresponding back- 
ground channel. Upon completion of the device, a three week 
series of experiments was then successfully carried out. 


27260 (WHC-SA-2861) A method to improve spectral reso- 
lution in planar semiconductor gamma-ray detectors. Keele, 
B.D. (International Technology Hanford Company, Richland, WA 
(United States)); Addleman, R.S.; Troyer, G.L. Westinghouse Han- 
ford Co., Richland, WA (United States). May 1995. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-951073-6: IEEE nuclear science symposium 
and medical imaging conference, San Francisco, CA (United 
States), 21-28 Oct 1995). Order Number DE95011635. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes an empirically derived algorithm to com- 
pensate for charge trapping in CdTe, CdZnTe, and other planar 
semiconductor detectors. The method is demonstrated to be an im- 
provement over available systems and application to experimental 
data is shown. 


27261 (WSRC-MS—95-0203) Portable radiation detector and 
mapping system. Hofstetter, K.J.; Hayes, D.W.; Eakle, R.F. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1995]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-951006-22: Winter meeting of 
the American Nuclear Society, San Francisco, CA (United States), 
29 Oct - 1 nov 1995). Order Number DE95017475. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A portable radiation detector and mapping system (RADMAPS) 
has been developed to detect, locate and plot nuclear radiation in- 
tensities on commercially available digital maps and other images. 
The field unit records gamma-ray spectra or neutron signals to- 
gether with positions from a Global Positioning System (GPS) on 
flash memory cards. The recorded information is then transferred 
to a lap-top computer for spectral data analyses and then georeg- 
istered graphically on maps, photographs, etc. RADMAPS 
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integrates several existing technologies to produce a prepro- 
grammable field unit uniquely suited for each survey, as required. 
The system presently records spectra from a Nal(Tl) gamma-ray 
detector or an enriched Li-6 doped glass neutron scintillator. Stan- 
dard Geographic Information System software installed in a lap-top, 
complete with CD-ROM supporting digitally imaged maps, permits 
the characterization of nuclear material in the field when the pres- 
ence of such material is not otherwise documented. This paper 
gives the results of a typical site survey of the Savannah River Site 
(SRS) using RADMAPS. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 27182 


27262 (SAND-95-1696) Systems level test and simulation 
for photonic processing systems: Final report. Erteza, |.A.; 
Stalker, K.T. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 25p. Sponsored by Defense Nuclear Agency, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. WFO Proposal 
91930113. Order Number DE95017637. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Photonic technology is growing in importance throughout DOD. 
Programs have been underway in each of the Services to demon- 
strate the ability of photonics to enhance current electronic 
performance in several prototype systems, such as Navy’s SLQ-32 
radar warning receiver, Army’s multi-role survivable radar and the 
phased array radar controller for the Airborne Warning and Control 
System (AWACS) upgrade. Little, though, is known about radiation 
effects; the component studies do not furnish the information 
needed to predict overall system performance in a radiation envi- 
ronment. To date, no comprehensive test and analysis program 
has been conducted to evaluate sensitivity of overall system perfor- 
mance to the radiation environment. Goal of this program is to 
relate component level effects to system level performance through 
modeling and testing of a selected optical processing system, and 
to help direct component testing to items which can directly and 
adversely affect overall system performance. This report gives a 
broad overview of the project, highlighting key results. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 27583 
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Refer also to citation(s) 26927, 26928, 26933, 28172 


27263 (ADEME-89-04-0071) Definition and feasibility study 
of an in-situ measuring instrument for air permeability of build- 
ing elements. Chazelas, J.L. Agence de |’Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 43p. (In French). 
Order Number DE95796836. Source: OSTI; NTIS (US Sales Only). 
This report describes the elaboration of a measurement instru- 
ment for the air permeability of building elements. The air 
permeability measurement principle is to measure the flow passing 
through the testing elements. The originality consists in sealing the 
framing of a window by a polyane film. The experimental procedure 
can be divided in several parts: first a tight caisson must be built in 
order to maintain the same pressure difference on both sides of 
the elements. Then some simulations enable to calculate the es- 
cape flow, which qualify the degree of tightness. This instrument 
can be developed for in-situ measurement system: the solution 
which is described is a modulated framing for window. Moreover, 
the determination of the degree of tightness can be realized by an 
automated acquisition system. (TEC). 5 figs., 6 tabs., 1 ref. 


27264 (ADEME-89-04-0072) Thermal conductivity mea- 
surement on casings and shells for the thermal insulation of 
pipes. Agence de |’Environnement et de la Maitrise de |’Energie, 
75 - Paris (France). 1991. 55p. (In French). Order Number 
DE95796838. Source: OSTI; NTIS (US Sales Only). 
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This report describes the measurement system built by the LNE 
(Laboratoire d’Etudes Nationales). It presents a cylindrical symme- 
try in order to measure the thermal conductivity of pipes insulation 
materials. After a precise description of the different elements, 
such as the heating tube, the conditioning enclosure and the regu- 
lation and acquisition system, this report presents the results of 
two experiments on testing materials: the regulation efficiency de- 
pending on the air temperature stability seems to be satisfactory. 
The originality of the apparatus resides in the possibility of using it 
either in natural or forced convection. (TEC). 1 tab., 25 figs. 


27265 (ADEME-90-04-0107) Study of energizing signing 
methods. Richalet, V. Agence de |’Environnement et de la Maitrise 
de |’Energie, 75 - Paris (France). 1991. 43p. (in French). Order 
Number DE95796837. Source: OSTI; NTIS (US Sales Only). 

The energizing management of buildings requires the observa- 
tion in-situ of their thermal behaviour. The methods of energizing 
signing are based on statistical correlation between energetic 
needs and climatic parameters. In this report several methods of 
energizing signing have been used for the study of seven individ- 
ual houses near Bordeaux. Three types of results can be realized, 
namely the statistic efficiency of the method, the reliability of the 
statistic coefficients, and the assessment of the annual consump- 
tion. Possibilities for applications in others buildings are still in 
study. (TEC). 28 figs., 15 tabs. 


27266 (ADEME-90-04-0146a) On-site determination of the 
Kp coefficient in the buildings walls. Quin, S.; Venuti, G. 
Agence de |’Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France). 1991. 110p. (in French). Order Number 
DE95796825. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study about the device I.N.P.G. is to improve 
the measure treatment process as well as to evaluate the device 
and the associated software during tests on natural sites. It also 
aims at defining modifications to make the equipment operational 
and at constituting the user's manual for the equipment and the 
software as well. (TEC). 4 tabs. 


27267 (ADEME-90-04-0146c) Thermal conductivity mea- 
surement. Building of a hot kept plate. Quin, S.; Venuti, G. 
Agence de l'Environnement et de la Maitrise de l'Energie, 75 - 
Paris (France). 1992. 44p. (In French). Order Number 
DE95796827. Source: OSTI; NTIS (US Sales Only). 

The L.N.E. (Laboratoire National d’Essais) has proposed to build 
a hot kept plate that will measure the thermal conductivity in the 
range 0.015-1.5 W/(m.K) for a temperature between 280 and 350 
K. This device will respect the ISO 8302 norm and offers a 2% ac- 
curacy. This study presents this measuring instrument. (TEC). 10 
figs. 


27268 (ADEME-90-92-0001a) Multi factor approach of the 
housing comfort. AMACH Project. Adolphe, L.; Arja, R.; Brejon, 
P.; Lopez-Lasso, N. Agence de I’Environnement et de ja Maitrise 
de l’Energie, 75 - Paris (France). 1990. 186p. (In French). Order 
Number DE95796822. Source: OSTI; NTIS (US Sales Only). 

The AMACH project (multi actor approach of housing comfort) 
aims at integrating the evaluation of housing, acoustic, visual and 
spatial comfort when a housing building is being designed. The 
project includes the decision process and the optimization re- 
sponses in regard of the different constraints. (TEC). 1 tab., ills. 


27269 (ADEME-90-92-0001b) Characterization of the heat 
emitters in dynamic regime linked with their environment. Atta- 
lage, R. Agence de |l’Environnement et de la Maitrise de I'Energie, 
75 - Paris (France). 1991. 97p. (In French). Order Number 
DE95796823. Source: OSTI; NTIS (US Sales Only). 

The experimental set-up of the ISO cell has been modified to 
have at one’s disposal a coherent and homogeneous 2xperimental 
unity and to be able to use high temperatures and flows. Some 
heat emitters have been tested in semi stationary regimes before 
the new experimental set-up to be tested with high dynamic solici- 
tations. In the second part, a model of emitter in dynamic regime is 
presented. (TEC) 18 figs., 11 tabs., 13 refs. 


27270 (ADEME-90-92-0001c) Optimized command of ener- 
getic equipment in buildings. Pacher, F.; Fulcheri, L. Agence de 
l'Environnement et de la Maitrise de l'Energie, 75 - Paris (France). 
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1991. 144p. (in French). Order Number DE95796824. Source: 
OSTI; NTIS (US Sales Only). 

Energy consumpticn and thermal comfort in buildings are difficult 
to control (weather conditions for instance). The purpose of this ar- 
ticle is to improve the energetic equipment of buildings with an 
optimal control system. (TEC). 57 figs., 13 refs. 


4406 Optical Instrumentation 


Refer also to citation(s) 25975, 25976, 26707, 26954, 27016, 
27036, 27159, 27501, 27815, 27851, 27861, 28269 


27271 (CONF-950793-7) Photoconducting ultraviolet de- 
tectors based on GaN films grown by electron cyclotron 
resonance molecular beam epitaxy. Misra, M. (Radiation Moni- 
toring Devices, Inc., Watertown, MA (United States)); Shah, K.S.; 
Moustakas, T.D.; Vaudo, R.P.; Singh, R. Radiation Monitoring De- 
vices, Inc., Watertown, MA (United States). [1995]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
94ER81843. From 40. annual meeting of the Society of 
Photo-Optical Instrumentation Engineers; San Diego, CA (United 
States); 9-14 Jul 1995. Order Number DE95015149. Source: 
OSTI; NTIS; GPO Dep. 

We report for the first time, fabrication of photoconducting UV 
detectors made from GaN films grown by molecular beam epitaxy. 
Semi-instilating GaN films were grown by the method of electron 
cyclotron resonance microwave plasma-assisted molecular beam 
epitaxy (ECR-MBE). Photoconductive devices with interdigitated 
electrodes were fabricated and their photoconducting properties 
were investigated. In this paper we report on the performance of 
the detectors in terms of UV responsivity, gain-quantum efficiency 
product, spectral response and response time. We have measured 
responsivity of 125A/W and gain-quantum efficiency product of 600 
at 254nm and 25V. The response time was measured to be on the 
order of 20ns for our detectors, corresponding to a bandwidth of 
25Mhz. The spectral response showed a sharp long-wavelength 
cutoff at 365nm, and remained constant in the 200nm to 365nm 
range. The response of the detectors to low-energy x-rays was 
measured and found to be linear for x-rays with energies ranging 
from 60kVp to 90kVp. 


27272 (CONF-950793—21) Design, fabrication, and testing 
of micro-optical sensors containing multiple aspheres. Rajic, 
S.; Egert, C.M.; Evans, B.M. Ill; Cunningham, J.P.; Marlar, T.A. 
Oak Ridge National Lab., TN (United States). [1995]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 40. annual meeting of the Society of 
Photo-Optical Instrumentation Engineers; San Diego, CA (United 
States); 9-14 Jul 1995. Order Number DE95017434. Source: 
OSTI; NTIS; GPO Dep. 

The micro-sensor field is presently proliferating with designs and 
approaches. The authors have developed a micro-spectrometer for 
sensing application containing five precision surfaces, including two 
off-axis aspheres. The entire monolith is less than six cubic cen- 
timeters in volume. This particular design contains a bandwidth of 
about 1 micrometer which is centered at 980 nm. Once an appro- 
priate starting substrate was produced, the entire system was 
diamond turned to maintain the required surface figure, inter- 
surface spacing, and surface tilts. Only three diamond turned 
fixtures were needed to produce the monolith. The results proved 
to be more than adequate for many sensing applications. Slightly 
altered designs could easily be produced containing different band- 
widths and resolutions as needed by the customer. Due to the 
spectrum of interest and the fabrication method, PMMA was the 
material chosen for this sensor. Other designs configurations incor- 
porating BK7 and sapphire are presently being studied. 


27273 (LA-UR-95-2037) Resolution and shutter speed 
measurements of an MCPII with a 270-ps whole image shutter 
for a point-source input. Thomas, M.C. (Special Technologies 
Lab., Santa Barbara, CA (United States)); Yates, G.J.; Zagarino, P. 
Los Alamos National Lab., NM (United States); EG and G Energy 
Measurements, Inc., Las Vegas, NV (United States). [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36 ; AC08-88NV10617 ; ACO8-93NV11265. 





(EGG—11265-3020; CONF-950793-26: 40. annual meeting of the 
Society of Photo-Optical Instrumentation Engineers, San Diego, CA 
(United States), 9-14 Jul 1995). Order Number DE95015292. 
Source: OSTI; NTIS; GPO Dep. 

The modulation transfer function (MF) of a shuttered, 18-mm- 
diameter, proximity-focused microchemical-plate image intensifier 
(MCPIl) was measured as a function of time in the shutter se- 
quence. Electrical gate pulses were delivered to the MCPIl with 
microstrip impedance transformers for reduced pulse dispersion 
and reflections. Using 30 ps FWHM, 600 nm pulses from a sync- 
pumped dye, argon-ion laser as a probe, the MCPII’s shutter speed 
for point-source (6-,m-diameter) illumination and 230 ps FWHM, 
—590 V gate pulses was measured to be between 200 and 250 ps 
FWHM. The MF of the MCPII was measured by analyzing the point 
spread function (PSF) for inputs at several different locations on 
the MCPIl and at different times in the shuttering sequence. The 
best 50% MF resolution of 16.2 Ip/mm was found with illumination 
near the edge where the gate pulse enters the MCPII and at 120 
ps into the shutter sequence. The whole image (18-mm-diameter) 
shutter speed (off-to-off) of the MCPII was measured to be 270 ps 


27274 (LA-UR-95-2038) Measured responsivities of gener- 
ation Il and hybrid image intensifiers. Yates, G.J. (Los Alamos 
National Lab., NM (United States)); King, N.S.P.; Thomas, M.C. 
Los Alamos National Lab., NM (United States). [1995]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36 ; AC08-93NV11265. (EGG—11265-3019; CONF- 
950793-25: 40. annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 9-14 
Jul 1995). Order Number DE95015285. Source: OSTI; NTIS; GPO 
Dep. 

We have measured the absolute and coupled system responsivi- 
ties of several image intensifier types at several wavelengths in the 
visible spectrum. Intensifiers characterized include microchannel 
plate (MCP) generation || proximity-focused and hybrid generation 
Vgeneration II electrostatic-focused designs. Configurations includ- 
ing single plate, double plate, nominal and high strip current MCPs, 
and standard S20 and super generation |i enhanced S-20 photo- 
cathodes were evaluated. Absolute responsivity measurements 
were performed using NIST-traceable radiometry instrumentation. 
The normalized relative sensitivities and overall optical luminous 
gain performance provided by individual intensifiers when similarly 
coupled to either high resolution 10-bit RS-170 CCD or FPS cam- 
eras are presented along with their radiometric data. 


27275 


(LA-UR-—95-2387) In-line particle field holography at 
Pegasus. Sorenson, D.S. (and others); Obst, A.; King, N.S.P. Los 
Alamos National Lab., NM (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 


7405-ENG-36. (CONF-950750-30: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016895. Source: OSTI; NTIS; GPO Dep. 

An in-line holographic imaging system has been developed for 
hydrodynamic experiments at the Pegasus facility located at Los 
Alamos National Laboratory. Holography offers the unique capabil- 
ity to record distributions of particles over a three dimensional 
volume. The system to be discussed is used to measure particle 
distributions of ejecta emitted after a cylindrical aluminum liner (5.0 
cm in diameter, 2.0 cm high) impacts a target (3.0 cm in diameter). 
The ejecta emerges from the target traveling up to 7mm/us and 
moves toward the axial center of the system where the holographic 
imaging is performed. In-line holography is particularly suited for 
the Pegasus pulsed power facility where the geometry restrictions 
make off axis holography impractical. In order to record the fast 
moving particles a frequency-doubled Nd:-YAG laser system has 
been implemented which produces a 80 ps 20 millijoule pulse at 
532 nm. An optical relay system composed of a Fourier optical 
lens pair has been developed which is placed 4.0 cm from the 
center of the region of interest. This relay lens pair forms an inter- 
mediate image 32 cm from the object plane and the hologram is 
placed 4cm downstream of the intermediate image. The holo- 
graphic system and resolution capability are discussed. 


27276 Method for the continuous processing of hermetic 
fiber optic components and the resultant fiber optic-to-metal 
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components. Kramer, D.P. 1993. Filed date 27 May 1993. U.S. 
Patent Application 8-067,919. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC24-88DP43495. 
Order Number DE95015041. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Disclosed is hermetic fiber optic-to-metal components and 
method for maldng hermetic fiber optic-to-metal components by as- 
sembling and fixturing elements comprising a metal shell, a glass 
preform, and a metal-coated fiber optic into desired relative posi- 
tions and then sealing said fixtured elements preferably using a 
continuous heating process. The resultant hermetic fiber optic-to- 
metal components exhibit high hermeticity and durability despite 
the large differences in thermal coefficients of expansion among 
the various elements. 


27277 ~—sEElectro-optic component mounting device. Gruchalla, 
M.E. 1993. Filed date 2 Jun 1993. U.S. Patent Application 8- 
070,749. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-88NV10617. Order Number 
DE95017105. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A technique is provided for integrally mounting a device such as 
an electro-optic device in a transmission line to avoid series reso- 
nant effects. A center conductor of the transmission line has an 
aperture formed therein for receiving the device. The aperture 
splits the center conductor into two parallel sections on opposite 
sides of the device. For a waveguide application, the center con- 
ductor is surrounded by a conductive ground surface, which is 
spaced apart from the center conductor with a dielectric material. 
One set of electrodes formed on the surface of the electro-optic 
device are directly connected to the center conductor and an elec- 
trode formed on the surface of the electro-optic device are directly 
connected to the conductive ground surface. The electrodes 
formed on the surface of the electro-optic device are formed on 
curved sections of the surface of the device to mate with corre- 
spondingly shaped electrodes on the conductor and ground surface 
to provide a uniform electric field across the electro-optic device. 
The center conductor includes a passage formed therein for pas- 
sage of optical signals to an electro-optic device. 


27278  I\mpurity-doped optical shock, detonation and dam- 
age location sensor. Weiss, J.D. 1993. Filed date 29 Jun 1993. 
U.S. Patent Application 8-083,223. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE95017113. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Disclosed is a shock, detonation, and damage location sensor 
providing continuous fiber-optic means of measuring shock speed 
and damage location; it could be designed through proper cabling 
to have virtually any desired crush pressure. The sensor has one 
or a plurality of parallel multimode optical fibers, or a singlemode 
fiber core, surrounded by a elongated cladding, doped along their 
entire length with impurities to fluoresce in response to light at a 
different wavelength entering one end of the fiber(s). The length of 
a fiber would be continuously shorted as it is progressively de- 
stroyed by a shock wave traveling parallel to its axis. The resulting 
backscattered and shifted light would eventually enter a detector 
and be converted into a proportional electrical signals which would 
be evaluated to determine shock velocity and damage location. 
The corresponding reduction in output, because of the shortening 
of the optical fibers, is used as it is received to determine the ve- 
locity and position of the shock front as a function of time. As a 
damage location sensor the sensor fiber cracks along with the 
structure to which it is mounted. The size of the resulting drop in 
detector output is indicative of the location of the crack. 


27279 (PNL-SA-25979) Vacuum deposited polymer/metal 
films for optical applications. Affinito, J.D.; Martin, P.M.; Gross, 
M.E.; Coronado, C.; Greenwell, E. Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1995. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-950454-6: 22. international AVS conference on metallurgi- 
cal coatings and thin films, San Diego, CA (United States), 24-28 
Apr 1995). Order Number DE95014611. Source: OSTI; NTIS; GPO 
Dep. 

Vacuum deposited Polymer/Silver/Polymer reflectors and Tanta- 
lum/Polymer/Aluminum Fabry-Perot interference filters were 
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fabricated in a vacuun web coating operation on polyester sub- 
strates with a new, high speed deposition process. Reflectivities 
were measured in the wavelength range from 0.3 to 0.8um. This 
new vacuum processing technique has been shown to be capable 
of deposition line speeds in excess of 500 linear meters/minute. 
Central to this technique is a new position process for the high rate 
deposition of polymer films. This polymer process involves the 
flash evaporation of an acrylic monomer onto a moving substrate. 
The monomer is subsequently cured by an electron beam or ultra- 
violet light. This high speed polymer film deposition process has 
been named the PML process — for Polymer Multi-Layer. Also, 
vacuum deposited, index matched, polymer/CaF, composites were 
fabricated from monomer slurries that were subsequently cured 
with LTV light. This second technique is called the Liquid Multi- 
Layer (or LML) process. Each of these polymer processes is 
compatible with each other and with conventional vacuum deposi- 
tion processes such as sputtering or evaporation. 


27280 (SAND-—94-3227C) Optical and control modeling for 
adaptive beam-combining experiments. Gruetzner, J.K.; Tucker, 
S.D.; Neal, D.R.; Bentley, A.E.; Simmons-Potter, K. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950793—15: 40. annual meet- 
ing of the Society of Photo-Optical Instrumentation Engineers, San 
Diego, CA (United States), 9-14 Jul 1995). Order Number 
DE95016095. Source: OSTI; NTIS; GPO Dep. 

The development of modeling algorithms for adaptive optics sys- 
tems is important for evaluating both performance and design 
parameters prior to system construction. Two of the most critical 
subsystems to be modeled are the binary optic design and the 
adaptive control system. Since these two are intimately related, it 
is beneficial to mode] them simultaneously. Optic modeling tech- 
niques have some significant limitations. Diffraction effects directly 
limit the utility of geometrical ray-tracing models, and transform 
techniques such as the fast fourier transform can be both cumber- 
some and memory intensive. The authors have developed a hybrid 
system incorporating elements of both ray-tracing and fourier trans- 
form techniques. In this paper they present an analytical model of 
wavefront propagation through a binary optic lens system devel- 
oped and implemented at Sandia. This model is unique in that it 
solves the transfer function for each portion of a diffractive optic 
analytically. The overall performance is obtained by a linear super- 
position of each result. The model has been successfully used in 
the design of a wide range of binary optics, including an adaptive 
optic for a beam combining system consisting of an array of rect- 
angular mirrors, each coritrollable in tip/tit and piston. Wavefront 
sensing and the control models for a beam combining system have 
been integrated and used to predict overall systems performance. 
Applicability of the model for design purposes is demonstrated with 
several lens designs through a comparison of model predictions 
with actual adaptive optics results. 


27281 (SAND—94-3229C) Specialized wavefront sensors for 
adaptive optics. Neal, D.R. (and others); Mansell, J.D.; Gruetzner, 
J.K. Sandia National Labs., Albuquerque, NM (United States). 
1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950793-14: 40. 
annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 9-14 Jul 1995). Order 
Number DE95016413. Source: OSTI; NTIS; GPO Dep. 

The performance of an adaptive optical system is strongly de- 
pendent upon correctly measuring the wavefront of the arriving 
light. The most common wavefront measurement techniques used 
to date are the shearing interferometer and the Shack-Hartmann 
sensor. Shack-Hartmann sensors rely on the use of lenslet arrays 
to sample the aperture appropriately. These have traditionally been 
constructed using ULM or step and repeat technology, and more 
recently with binary optics technology. Diffractive optics fabrication 
methodology can be used to remove some of the limitations of the 
previous technologies and can allow for low-cost production of so- 
phisticated elements. We have investigated several different 
specialized wavefront sensor configurations using both Shack- 
Hartmann and shearing interferometer principles. We have taken 
advantage of the arbitrary nature of these elements to match pupil 
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shapes of detector and telescope aperture and to introduce magni- 
fication between the lenslet array and the detector. We have 
fabricated elements that facilitate matching the sampling to the cur- 
rent atmospheric conditions. The sensors were designed using a 
far-field diffraction model and a photolithography layout program. 
They were fabricated using photolithography and RIE etching. Sev- 
eral different designs will be presented with some experimental 
results from a small-scale adaptive optics brass-board. 


27282 (SAND—95-1476C) Development of an image Com- 
pression and Authentication Module for video surveillance 
systems. Hale, W.R. (Sandia National Labs., Albuquerque, NM 
(United States)); Johnson, C.S.; DeKeyser, P. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950787—13: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95015073. Source: 
OSTI; NTIS; GPO Dep. 

An Image Compression and Authentication Module (ICAM) has 
been designed to perform the digitization, compression, and au- 
thentication of video images in a camera enclosure. The ICAM 
makes it possible to build video surveillance systems that protect 
the transmission and storage of video images. The ICAM functions 
with both NTSC 525 line and PAL 625 line cameras and contains a 
neuron chip (integrated circuit) permitting it to be interfaced with a 
local operating network which is part of the Modular Integrated 
Monitor System (MIMS). The MIMS can be used to send com- 
mands to the ICAM from a central controller or any sensor on the 
network. The ICAM is capable of working as a stand alone unit or 
it can be integrated into a network of other cameras. As a stand 
alone unit it sends its video images directly over a high speed serial 
digital link to a central controller for storage. A number of ICAMs 
can be multiplexed on a single coaxial cable. In this case, images 
are captured by each ICAM and held until the MIMS delivers com- 
mands for an individual image to be transmitted for review or 
storage. The ICAM can capture images on a time interval basis or 
upon receipt of a trigger signal from another sensor on the network. 
An ICAM which collects images based on other sensor signals, 
forms the basis of an intelligent “front end” image collection system. 
The burden of image review associated with present video systems 
is reduced by only recording the images with significant action. The 
cards used in the ICAM can also be used to decompress and dis- 
play the compressed images on a NTSC/PAL monitor. 


27283 (SAND-95-1945C) Fluorescent microthermal 
imaging-theory and methodology for achieving high thermal 
resolution images. Barton, D.L.; Tangyunyong, P. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9508139-2: 50. meeting of the international 
Statistical Institute, Beijing (China), 21-29 Aug 1995). Order Num- 
ber DE95017569. Source: OSTI; NTIS; GPO Dep. 

The fluorescent microthermal imaging technique (FMI) involves 
coating a sample surface with an inorganic-based thin film that, 
upon exposure to UV light, emits temperature-dependent fluores- 
cence. FMI offers the ability to create thermal maps of integrated 
circuits with a thermal resolution theoretically limited to 1 m°C and 
a spatial resolution which is diffraction-limited to 0.3 um. Even 
though the fluorescent microthermal imaging (FMI) technique has 
been around for more than a decade, many factors that can signifi- 
cantly affect the thermal image quality have not been systematically 
studied and characterized. After a brief review of FMI theory, we 
will present our recent results demonstrating for the first time three 
important factors that have a dramatic impact on the thermal quality 
and sensitivity of FMI. First, the limitations imparted by photon shot 
noise and improvement in the signal-to-noise ratio realized through 
signal averaging will be discussed. Second, ultraviolet bleaching, 
an unavoidable problem with FMI as it currently is performed, will 
be characterized to identify ways to minimize its effect. Finally, the 
impact of film dilution on thermal sensitivity will be discussed. 


27284 


(SAND—95-1946C) Electron and optical beam testing 
of integrated circuits using CIVA, LIVA, and LECIVA. Cole, E.|. 
Jr. Sandia National Labs., Albuquerque, NM (United States). 1995. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC04-94AL85000. (CONF-9508159-1: 5. European con- 
ference on electron and optical beam testing of electronic devices, 
Wuppertal (Germany), 27-30 Aug 1995). Order Number 
DE95017570. Source: OSTI; NTIS; GPO Dep. 

Charge-Induced Voltage Alteration (CIVA), Light-induced Voltage 
Alteration, (LIVA), and Low Energy CIVA (LECIVA) are three new 
failure analysis imaging techniques developed to quickly localize 
defects on ICs. All three techniques utilize the voltage fiuctuations 
of a constant current power supply as an electron or photon beam 
is scanned across an IC. CIVA and LECIVA yield rapid localization 
of open interconnections on ICs. LIVA allows quick localization of 
open-circuited and damaged semiconductor junctions. LIVA can 
also be used to image transistor logic states and can be performed 
from the backside of ICs with an infrared laser source. The physics 
of signal generation for each technique and examples of their use 
in failure analysis are described. 


27285 (UCRL-ID—119684) Atomic force microscope: Er- 
hanced sensitivity. Davis, D.T. Lawrence Livermore National 
Lab., CA (United States). Jun 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95016072. Source: OSTI; NTIS; GPO Dep. 

Atomic force microscopes (AFMs) are a recent development 
representing the state of the art in measuring ultrafine surface fea- 
tures. Applications are found in such fields of research as biology, 
microfabrication, material studies, and surface chemistry. Fiber- 
optic interferometer techniques developed at LLNL offer the 
potential of improving the vertical resolution of these instruments by 
up to 2 orders of magnitude. We are attempting to replace the cur- 
rent AFM measurement scheme, which consists of an optical beam 
deflection approach, with our fiber-optic interferometer scheme, a 
much more sensitive displacement measurement technique. In per- 
forming this research, we hope to accomplish two important goais; 
(1) to enhance the sensitivity of the AFM, and (2) to achieve impor- 
tant improvements in our fiber-optic interferometer technology. 


27286 (UCRL-JC—119380) Sodium beacon laser system for 
the Lick Observatory. Friedman, H. (and others); Erbert, G.; 
Kuklo, T. Lawrence Livermore National Lab., CA (United States). 6 
Jul 1995. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950973-36: 4. in- 
ternational conference on polycrystalline semiconductors physics, 
chemistry and technology, Gargnano (Italy), 9-15 Sep 1995). Order 
Number DE95017255. Source: OSTI; NTIS; GPO Dep. 

The installation and performance characteristics of a 20 W 
sodium beacon laser system for the 3 m Shane telescope at the 
Lick Observatory are presented. 


27287 (UCRL-JC—119621) Performance of a two mirror, 
four reflection, ring field imaging system. Sommargren, G.E. 
Lawrence Livermore National Lab., CA (United States). 25 Jan 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9409177-—11: Optical Soci- 
ety of America conference on extreme ultraviolet lithography, 
Monterey, CA (United States), 19-21 Sep 1994). Order Number 
DE95014691. Source: OSTI; NTIS; GPO Dep. 

The surface figure of the individual mirrors of a two mirror, four 
reflection, ring field imaging system has been measured after each 
phase of the construction process: substrate fabrication, coating 
and potting. Contributions to the final system wavefront error and 
performance of the system in terms of the modulation transfer 
function and initial imaging tests are discussed. 


27288 (UCRL-JC—119625) EUV reticle pattern repair experi 
ments using 10 KeV neon ions. Hawryluk, A.M. (Lawrence 
Livermore National Lab., CA (United States)); Kania, D.R.; Celliers, 
P.; DaSilva, L.; Stith, A.; Stewart, D.; Mrowka, S. Lawrence Liver- 
more National Lab., CA (United States). 19 Jan 1995. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9409177-10: Optical Society of 
America conference on extreme ultraviolet lithography, Monterey, 
CA (United States), 19-21 Sep 1994). Order Number DE95014692. 
Source: OSTI; NTIS; GPO Dep. 

Any potential lithography must demonstrate an_industrially- 
compatable reticle pattern repair process before the lithographic 
process can be seriously considered for production. Repair of clear 
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defects on ELTV reticles (i.e., regions on the mask which are reflec- 
tive and should be non-reflective) requires the deposition of a thin 
layer of absorbing material. This process has been demonstrated 
in commercially available tools which were originally developed to 
repair proximity-print x-ray lithography masks. However, the repair 
of opaque defects (i.e., the recovery of reflectivity from regions on 
the reticle covered with an absorber) is more difficult. Opaque de- 
fect repair requires the removal of the absorber layer without 
damaging the underlying multilayer, a process which could degrade 
the mirror reflectivity. While opaque defect repair processes have 
been demonstrated in a research environment these processes 
may not be commercially suitable. We are developing reticle repair 
processes that will be consistent with a commercially available re- 
pair tool. In this paper, we report on our first results. 


27289 (UCRL-JC—119630) High average power laser for 
EUV lithography. Kania, D.R.; Gaines, D.P.; Hermann, M.; Honig, 
J.; Hostetler, R.; Levesque, R.; Sommargren, G.E.; Spitzer, R.C.; 
Vernon, S.P. Lawrence Livermore National Lab., CA (United 
States). 19 Jan 1995. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9509177-— 
12: 3. international conference on nucieon-antinucleon physics, 
Moscow (Russian Federation), 11-16 Sep 1995). Order Number 
DE95014689. Source: OSTI; NTIS; GPO Dep. 

We have demonstrated the operation of a high average power, 
all solid state laser and target system for EUV lithography. The 
laser operates at 1.06 um with a pulse repetition rate of 200 Hz. 
Each pulse contains up to 400 mJ of energy and is less than 10 ns 
in duration. The ELTV conversion efficiency measured with the 
laser is independent of the laser repetition rate. Operating at 200 
Hz, the laser has been used for lithography using a 3 bounce 
Kohler illuminator. 
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Refer also to citation(s) 25090, 25628, 25919, 25946, 25947, 
25949, 25999, 26000, 26001, 26002, 26475, 26492, 26575, 26594, 
26975, 27010, 27023, 27027, 27028, 27312, 27313, 27322, 27340, 
27652, 28568 


27290 (ANL/RE/CP-85777) Effects of axial heat conduction 
and material properties on the performance characteristics of 
a thermal transient anemometer probe. Bailey, J.L. (Argonne 
National Lab., IL (United States)); Page, R.J.; Acharya, M. Argonne 
National Lab., IL (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-950740-61: Joint ASME/JSME pressure vessels and pip- 
ing conference, Honolulu, HI (United States), 23-27 Jul 1995). 
Order Number DE95014237. Source: OSTI; NTIS; GPO Dep. 

This paper describes an investigation of the axial heat transfer 
within a thermal transient anemometer probe. A previous study, 
evaluated the performance characteristics of a thermal transient 
anemometer system. The study revealed discrepancies between a 
simplified theory and test results in the development of a universal 
calibration curve for probes of varying diameters. Although the 
cause of these discrepancies were left uncertain due to an inade- 
quate theoretical model, the study suggested that axial conduction 
within the probe could account for the deviations. In this paper, 
computer simulations are used to further investigate axial heat 
conduction within the probes. The effect on calibration of axial vari- 
ations of material properties along the probes is also discussed. 
Results from the computer simulation are used in lieu of the theo- 
retical model used in the previous study to develop a satisfactory 
universal calibration curve. The computer simulations provide evi- 
dence that there is significant axial heat conduction within the 
probes, and that this was the cause of the discrepancies noted in 
the previous study. 


27291 (IS-T-1700) Fundamental studies of the plasma ex- 
traction and ion beam formation processes in inductively 
coupled plasma mass spectrometry. Niu, Hongsen. Ames Lab., 
1A (United States). 10 Feb 1995. 285p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE95014958. Source: OSTI; NTIS; INIS; GPO Dep. 
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The fundamental and practical aspects are described for extract- 
ing ions from atmospheric pressure plasma sources into an 
analytical mass spectrometer. Methodologies and basic concepts 
of inductively coupled plasma mass spectrometry (ICP-MS) are 
emphasized in the discussion, including ion source, sampling inter- 
face, supersonic expansion, slumming process, ion optics and 
beam focusing, and vacuum considerations. Some new develop- 
ments and innovative designs are introduced. The plasma 
extraction process in ICP-MS was investigated by Langmuir mea- 
surements in the region between the skimmer and first ion lens. 
Electron temperature (Te) is in the range 2000-11000 K and 
changes with probe position inside an aerosol gas flow. Electron 
density (ne) is in the range 10&-10'° —©™mat the skimmer tip and 
drops abruptly to 10°-10° cm-® near the skimmer tip and drops 
abruptly to 10°—10° cm—* downstream further behind the skimmer. 
Electron density in the beam leaving the skimmer also depends on 
water loading and on the presence and mass of matrix elements. 
Axially resolved distributions of electron number-density and elec- 
tron temperature were obtained to characterize the ion beam at a 
variety of plasma operating conditions. The electron density 
dropped by a factor of 101 along the centerline between the sam- 
pler and skimmer cones in the first stage and continued to drop by 
factors of 10*—10° downstream of skimmer to the entrance of ion 
lens. The electron density in the beam expansion behind sampler 
cone exhibited a 1/z* intensity fall-off (z is the axial position). An 
second beam expansion originated from the skimmer entrance, 
and the beam flow underwent with another 1/z° fall-off behind the 
skimmer. Skimmer interactions play an important role in plasma ex- 
traction in the ICP-MS instrument. 


27292 (LA-UR-95-2308) Comparison of axial and radial 
electron beam-breakup transit-time oscillators. Kwan, T.J.T. 
(Los Alamos National Lab., NM (United States)); Mostrom, M.A. 
Los Alamos National Lab., NM (United States). 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950793—11: 40. annual meeting of the 
Society of Photo-Optical Instrumentation Engineers, San Diego, CA 
(United States), 9-14 Jul 1995). Order Number DE95016791. 
Source: OSTI; NTIS; GPO Dep. 

Comparison of two configurations of a novel high-power mi- 
crowave generator is presented in this article. Coupling the 
beam-breakup instability with the transit-time effect of the electron 
beam in the cavity, rapid energy exchange between the electrons 
and cavity modes can occur. The dominant cavity modes in the ax- 
ial and radial configurations are different but their growth rates are 
comparable. We found that the radial configuration can have a 
beam impedance less than 10 Q and therefore more suitable for 
low-voltage and high power operation. Good agreements have 
been obtained between linear theory and simulation for both con- 
figurations. 


27293 Active doublet method for measuring small changes 
in physical properties. Roberts, P.M.; Fehler, M.C.; Johnson, 
P.A.; Phillips, W.S. To Dept. of Energy. 1998. Filed date 4 Jan 
1993. U.S. Patent Application 8-000,310. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95009953. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Small changes in material properties of a work piece are de- 
tected by measuring small changes in elastic wave velocity and 
attenuation within a work piece. Active, repeatable source generate 
coda wave responses from a work piece, where the coda wave re- 
sponses are temporally displaced. By analyzing progressive 
relative phase and amplitude changes between the coda wave re- 
sponses as a function of elapsed time, accurate determinations of 
velocity and attenuation changes are made. Thus, a small change 
in velocity occurring within a sample region during the time periods 
between excitation origin times (herein called “doublets”) will pro- 
duce a relative delay that changes with elapsed time over some 
portion of the scattered waves. This trend of changing delay is 
easier to detect than an isolated delay based on a single arrival 
and provides a direct measure of elastic wave velocity changes 
arising from changed material properties of the work piece. 


27294 Hazardous fluid leak detector. Gray, H.E.; McLaurin, 
F.M.; Ortiz, M.; Huth, W.A. To Dept. of Energy. 1993. Filed date 8 
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Jun 1993. U.S. Patent Application 8-073,375. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. Order Number DE95017108. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A device or system for monitoring for the presence of leaks from 
a hazardous fluid is disclosed which uses two electrodes immersed 
in deionized water. A gas is passed through an enclosed space in 
which a hazardous fluid is contained. Any fumes, vapors, etc. es- 
caping from the containment of the hazardous fluid in the enclosed 
space are entrained in the gas passing through the enclosed 
space and transported to a closed vessel containing deionized wa- 
ter and two electrodes partially immersed in the deionized water. 
The electrodes are connected in series with a power source and a 
signal, whereby when a sufficient number of ions enter the water 
from the gas being bubbled through it (indicative of a leak), the wa- 
ter will begin to conduct, thereby allowing current to flow through 
the water from one electrode to the other electrode to complete the 
circuit and activate the signal. 


27295 Imaging synthetic aperture radar. Le Burns, B.; Cor- 
daro, J.T. 1993. Filed date 23 Jun 1993. U.S. Patent Application 
8-081,462. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE95017112. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Disclosed is linear-FM SAR imaging radar method and apparatus 
to produce a real-time image by first arranging the returned signals 
into a plurality of subaperture arrays, the columns of each subaper- 
ture array having samples of dechirped baseband pulses, and 
further including a processing of each subaperture array to obtain 
coarse-resolution in azimuth, then fine-resolution in range, and 
lastly, to combine the processed subapertures to obtain the final 
fine-resolution in azimuth. Greater efficiency is achieved because 
both the transmitted signal and a local oscillator signal mixed with 
the returned signal can be varied on a pulse-to-pulse basis as a 
function of radar motion. Moreover, a novel circuit can adjust the 
sampling location and the A/D sample rate of the combined 
dechirped baseband signal which greatly reduces processing time 
and hardware. The processing steps include implementing a win- 
dow function, stabilizing either a central reference point and/or all 
other points of a subaperture with respect to doppler frequency 
and/or range as a function of radar motion, sorting and compress- 
ing the signals using a standard fourier transforms. The 
stabilization of each processing part is accomplished with vector 
multiplication using waveforms generated as a function of radar 
motion wherein these waveforms may be synthesized in integrated 
circuits. Stabilization of range migration as a function of doppler 
frequency by simple vector multiplication is a particularly useful 
feature of the invention; as is stabilization of azimuth migration by 
correcting for spatially varying phase errors prior to the application 
of an autofocus process. 


27286 Coordinate measuring machine test standard appara- 
tus and method. Bieg, L.F. 1993. Filed date 29 Jun 1993. U.S. 
Patent Application 8-083,229. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC34-90DP62349. 
Order Number DE95017114. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A coordinate measuring machine test standard apparatus and 
method which includes a rotary spindle having an upper phase 
plate and an axis of rotation, a kinematic ball mount attached to 
the phase plate concentric with the axis of rotation of the phase 
plate, a groove mounted at the circumference of the phase plate, 
and an arm assembly which rests in the groove. The arm assem- 
bly has a small sphere at one end and a large sphere at the other 
end. The small sphere may be a coordinate measuring machine 
probe tip and may have variable diameters. The large sphere is 
secured in the kinematic ball mount and the arm is held in the 
groove. The kinematic ball mount includes at least three mounting 
spheres and the groove is an angular locating groove including at 
least two locking spheres. The arm may have a hollow inner core 
and an outer layer. The rotary spindle may be a ratio reducer. The 
device is used to evaluate the measuring performance of a coordi- 
nate measuring machine for periodic recertification, including 2 and 


3 dimensional accuracy, squareness, straightness, and angular ac- 
curacy. 





27297  Polyport atmospheric gas sampler. Guggenheim, F.S. 
To Dept. of Energy. 1993. Filed date 8 Jul 1993. U.S. Patent Appli- 
cation 8-087,550. 29p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95017119. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This invention is comprised of an atmospheric gas sampler with 
a multi-port valve which allows for multiple, sequential sampling of 
air through a plurality of gas sampling tubes mounted in corre- 
sponding gas inlet ports. The gas sampler comprise a flow-through 
housing which defines a sampling chamber and includes a gas 
outlet port to accommodate a flow of gases through the housing. 
An apertured sample support plate defining the inlet ports extends 
across and encloses the sampling chamber and supports gas sam- 
pling tubes which depend into the sampling chamber and are 
secured across each of the inlet ports of the sample support plate 
in a flow-through relation to the flow of gases through the housing 
during sampling operations. A normally closed stopper means 
mounted on the sample support plate and operatively associated 
with each of th inlet ports blocks the flow of gases through the re- 
spective gas sampling tubes. A damming mechanism mounted on 
the sample support plate is adapted to rotate under and selectively 
lift open the stopper spring to accommodate a predetermined flow 
of gas through the respective gas sampling tubes when air is 
drawn from the housing through the outlet port. 


27298 Apparatus for inspecting piping. Zollinger, W.T.; Ap- 
pel, D.K.; Park, L.R. To Dept. of Energy. 1993. Filed date 12 Jul 
1993. U.S. Patent Application 8-089,679. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE95017122. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This invention is comprised of an inspection rabbit for inspecting 
piping systems having severe bends therein. The rabbit consists of 
a flexible, modular body containing a miniaturized eddy current in- 
spection probe, a self-contained power supply for proper operation 
of the rabbit, an outer surface that allows ease of movement 
through piping systems and means for transmitting data generated 
by the inspection device. The body is preferably made of flexible 
polyvinyl chloride (PVC) tubing or, alternatively, silicone rubber with 
a shrink wrapping of polytetrafluoroethylene (TEFLON@). The 
body is formed to contain the power supply, preferably a plurality 
of batteries, and a spool of communication wire that connects to a 
data processing computer external to the piping system. 


27299 


Measuring residual stresses in materials. Pechersky, 
M.J. 1993. Filed date 13 Jul 1993. U.S. Patent Application 8- 
090,271. 12p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. Order Number 
DE95017124. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Disclosed is a method for measuring residual stress in a material 
comprising the steps of establishing a speckle pattern on the sur- 
face with a first laser then heating a portion of that pattern with an 
infrared laser until the surface plastically deforms. Comparing the 
speckle patterns before and after deformation by subtracting one 
pattern from the other will produce a fringe pattern that serves as a 
visual and quantitative indication of the degree to which the plasti- 
cized surface responded to the stress during heating and enables 
calculation of the stress. 


27300 (SAND-95-1442C) A comparison of two laser-based 
diagnostics for analysis of particles in thermal spray streams. 
Smith, M.F. (and others); O’Hern, T.J.; Brockmann, J.E. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9509182-3: 1995 National thermal 
spray conference, Houston, TX (United States), 11-15 Sep 1995). 
Order Number DE95014891. Source: OSTI; NTIS; GPO Dep. 

This paper discusses two commercially-available laser diagnos- 
tics that have been used in thermal spray research at Sandia 
National Laboratories: (1) a Phase Doppler Particle Analyzer 
(PDPA) and (2) a Laser Two-Focus (L2F) velocimeter. The PDPA 
provides simultaneous, correlated measurements of particle veloc- 
ity and particle size distributions; but, particle sizing doesn’t work 
well with non-spherical particles or particles with rough surfaces. 
The L2F is used to collect particle velocity and number density dis- 
tributions, and it can readily distinguish and separately measure 
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particles with off-axis velocity vectors. PDPA and L2F principles of 
operation are presented along with potential advantages and limita- 
tions for thermal spray research. Four experiments were conducted 
to validate and compare measurement results with the PDPA and 
L2F instruments: (1) spinning wire, (2) powder in a High-Velocity 
Oxy-Fuel (HVOF) jet, (3) powder in a cold jet, and (4) droplets in a 
wire-fed HVOF jet. TWO DIFFERENT TYPES of commercially- 
available laser velocimeter systems, a Phase Doppler Particle 
Analyzer and a Laser-Two-Focus velocimeter have been used in 
the Thermal Spray Research Laboratory at Sandia National Labo- 
ratories. Each of these techniques has inherent advantages and 
limitations for thermal spray, and each involves assumptions that 
may not be valid for some experimental conditions. This paper de- 
scribes operating principles and possible sources of measurement 
error for these two diagnostic systems. Some potential advantages 
and limitations are also presented. Four types of experiments were 
also conducted to validate and compare PDPA and L2F measure- 
ment results: (1) spinning wire, (2) powder in a High-Velocity 
Oxy-Fuel (HVOF) jet, (3) powder in a cold jet, and (4) droplets in a 
wire-fed HVOF jet. We also offer a few observations related to 
practical issues such as ease-of-use, reliability, and effects of dust 
and vibration in a thermal spray lab. 


27301 (SAND-95-1615C) Characterization techniques to 
validate modeis of density variations in pressed powder com- 
pacts. Garino, T. (Sandia National Labs., Albuquerque, NM 
(United States)); Mahoney, M.; Readey, M.; Ewsuk, K.; Gieske, J.; 
Stoker, G.; Min, S. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
951033-12: 27. international technical conference of the Society 
for the Advancement of Material and Process Engineering 
(SAMPE): diversity into the next century, Albuquerque, NM (United 
States), 9-12 Oct 1995). Order Number DE95015438. Source: 
OSTI; NTIS; GPO Dep. 

Techniques for characterizing density gradients generated during 
typical powder compaction processes are reviewed and several are 
evaluated. The techniques reviewed are ultrasonic velocity 
measurements, laser ultrasonic velocity measurements, x-ray ra- 
diography, autoradiography, computer tomography (CT), magnetic 
resonance imaging (MRI), and simple image analysis of polished 
cross-sections. Experimental results are reported for all of these 
techniques except autoradiography, CT and MRI. The test speci- 
mens examined were right circular cylinders of a high length 
diameter ratio (to ensure significant density variation) pressed from 
commercial spray-dried alumina powders. Although the density gra- 
dients could be detected with all four techniques, ultrasonic velocity 
measurements gave the best contour map of gradients and is 
therefore most suitable for model validation. On the other hand, it 
was concluded that x-ray radiography is preferable in situations 
where cost and/or number of samples are more important that high 
resolution. 


27302 (SAND-95-1890C) Calibration of thin-foil manganin 
gauge in ALOX material. Benham, R.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Weirick, L.J.; Lee, L.M. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950846-6: American Physical 
Society biennial conference on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016757. Source: OSTI; NTIS; GPO Dep. 

The purpose of this program was to develop a calibration curve 
(stress as a function of change in gauge resistance/gauge 
resistance) and to obtain gauge repeatability data for Micro- 
Measurements stripped manganin thin-foiled gauges up to 6.1 GPa 
in ALOX (42% by volume alumina in Epon 828 epoxy) material. A 
light-gas gun was used to drive an ALOX impactor into the ALOX 
target containing four gauges in a centered diamond arrangement. 
Tilt and velocity of the impactor were measured along with the 
gauge outputs. Impact stresses from 0.5 to 6.1 GPa were selected 
in increments of 0.7 GPa with duplicate tests done at 0.5, 3.3 and 
6.1 GPa. A total of twelve tests were conducted using ALOX. 
Three initial tests were done using polymethyl methac.ylate 
(PMMA) as the impactor and target at an impact pressure of 3.0 
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GPa for comparison of gauge output with analysis and literature 
values. The installed gauge, stripped of its backing, has a nominal 
thickness of 5 um. The thin gauge and high speed instrumentation 
allowed higher time resolution measurements than can be obtained 
with manganin wire. 


27303 (UCRL-JC—121597) Hyperspectral imaging in the in- 
frared using LIFTIRS. Bennett, C.L.; Carter, M.R.; Fields, D.J. 
Lawrence Livermore National Lab., CA (United States). Jul 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950793-34: 40. annual meeting 
of the Society of Photo-Optical Instrumentation Engineers, San 
Diego, CA (United States), 9-14 Jul 1995). Order Number 
DE95017283. Source: OSTI; NTIS; GPO Dep. 

In this article, recent characterization measurements made with 
LIFTIRS, the Livermore Imaging Fourier Transform InfraRed Spec- 
trometer, are presented. A discussion is also presented of the 
relative merits of the various alternative designs for imaging spec- 
trometers. 
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Refer also to citation(s) 25594, 25624, 26444, 26611, 28526, 28547 


27304 (ANL/DIS/CP-—86075) PORTSIM: An object-oriented 
port simulation. Nevins, M.R. (Argonne National Lab., IL (United 
States)); Macal, C.M.; Joines, J. Argonne National Lab., IL (United 
States). [1995]. 6p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9507142—1: 1995 summer computer simulation conference, 
Ottawa (Canada), 24-26 Jul 1995). Order Number DE95014069. 
Source: OSTI; NTIS; GPO Dep. 

The development of an object-oriented port simulation (PORT- 
SIM) that addresses military mobility issues will be described, with 
a brief description of the tool selection process. This system pro- 
vides users with (1) a graphical user interface, (2) the ability to 
simulate military units through a specified port, with each individual 
cargo item (i.e. piece of equipment) represented, (3) utilization 
statistics for all port resources e.g. gates, staging areas, berths, in- 
spectors, and material handling equipments, (4) utilization statistics 
for ships that arrive at the port, and (5) a graphical dynamic anima- 
tion that allows for identification of bottlenecks and facilitates the 
playing of what-if scenarios to maximize throughput. Cargo is simu- 
lated from the time it arrives at a gate or end ramp to the time it is 
loaded onto a ship. Animation is directly integrated with the simula- 
tion to allow for modifications to the scenario while the simulation 
is running and to have the new parameters used from that point 
forward in time. The simulation is flexible and allows for multiple 
cargo types (breakbulk, container, and roll-on/roll-off) and multiple 
ship types. 


27305 (CONF-950399—-) Proceedings of the Tungsten Work- 
shop for Hard Target Weapons Program. Mackiewicz-Ludtka, G.; 
Hayden, H.W.; Davis, R.M. Oak Ridge National Lab., TN (United 
States). Jun 1995. 222p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Tungsten workshop for hard target weapons program; Oak 
Ridge, TN (United States); 8-9 Mar 1995. Order Number 
DE95013995. Source: OSTI; NTIS; GPO Dep. 

The purpose of this meeting was to review and exchange infor- 
mation and provide technical input for improving technologies 
relevant to the Hard Target Weapons Program. This workshop was 
attended by representatives from 17 organizations, including 4 De- 
partment of Defense (DoD) agencies, 8 industrial companies, and 
5 laboratories within DOE. Hard targets are defined as reinforced 
underground structures that house enemy forces, weapon systems, 
and support equipment. DOE-ORO and Martin Marietta Energy 
Systems, Inc. (Energy Systems) have been involved in advanced 
materials research and development (R&D) for several DOE and 
DoD programs. These programs are conducted in close collabora- 
tion with Eglin AFB, Department of the Army’s Picatinny Arsenal, 
and other DoD agencies. As part of this ongoing collaboration, 
Eglin AFB and Oak Ridge National Laboratory planned and 
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conducted this workshop to support the Hard Target Weapons Pro- 
gram. The objectives of this workshop were to (1) review and 
identify the technology base that exists (primarily due to anti-armor 
applications) and assess the applicability of this technology to the 
Hard Target Weapons Program requirements; (2) determine future 
directions to establish the W materials, processing, and manufac- 
turing technologies suitable for use in fixed, hard target 
penetrators; and (3) identify and prioritize the potential areas for 
technical collaboration among the participants. 


27306 (CONF-9503164—-2) Incorporation of RAM _ tech- 
niques into simulation modeling. Nelson, S.C. Jr.; Haire, M.J.; 
Schryer, J.C. Oak Ridge National Lab., TN (United States). 
[1995]. 10p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract AC05-840R21400. Agreement 
1892-A078-A1. From 6. annual tank automotives command 
(TACOM) combat vehicle survivability symposium; Monterey, CA 
(United States); 28-30 Mar 1995. Order Number DE95013971. 
Source: OSTI; NTIS; GPO Dep. 

This work concludes that reliability, availability, and maintainabil- 
ity (RAM) analytical techniques can be incorporated into computer 
network simulation modeling to yield an important new analytical 
tool. This paper describes the incorporation of failure and repair in- 
formation into network simulation to build a stochastic computer 
model represents the RAM Performance of two vehicles being de- 
veloped for the US Army: The Advanced Field Artillery System 
(AFAS) and the Future Armored Resupply Vehicle (FARV). The 
AFAS is the US Army's next generation self-propelled cannon ar- 
tillery system. The FARV is a resupply vehicle for the AFAS. Both 
vehicles utilize automation technologies to improve the operational 
performance of the vehicles and reduce manpower. The network 
simulation model used in this work is task based. The model pro- 
grammed in this application requirements a typical battle mission 
and the failures and repairs that occur during that battle. Each task 
that the FARV performs—upload, travel to the AFAS, refuel, perform 
tactical/survivability moves, return to logistic resupply, etc.—is mod- 
eled. Such a model reproduces a model reproduces operational 
phenomena (e.g., failures and repairs) that are likely to occur in 
actual performance. Simulation tasks are modeled as discrete 
chronological steps; after the completion of each task decisions are 
programmed that determine the next path to be followed. The re- 
sult is a complex logic diagram or network. The network simulation 
model is developed within a hierarchy of vehicle systems, 
subsystems, and equipment and includes failure management sub- 
networks. RAM information and other performance measures are 
collected which have impact on design requirements. Design 
changes are evaluated through “what if” questions, sensitivity stud- 
ies, and battle scenario changes. 


27307 (ORNL/TM-—12870) Docking automation related tech- 
nology, Phase 2 report. Jatko, W.B.; Goddard, J.S.; Gleason, 
S.S.; Ferrell, R.K. Oak Ridge National Lab., TN (United States). 
Apr 1995. 16p. Sponsored by Department of the Army, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE95017195. Source: OSTI; NTIS; GPO Dep. 

This report generalizes the progress for Phase Il of the Docking 
Automated Related Technologies task component within the Modu- 
lar Artillery Ammunition Delivery System (MAADS) technology 
demonstrator of the Future Armored Resupply Vehicle (FARV) 
project. This report also covers development activity at Oak Ridge 
National Laboratory (ORNL) during the period from January to July 
1994. 


27308 (SAND-95-0037C) Multidimensional DDT modeling 
of energetic materials. Baer, M.R.; Hertel, E.S.; Bell, R.L. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9507144-2: 26. international 
Institute fur Chemische Technologies (ICT) conference, Karlsruhe 
(Germany), 4-7 Jul 1995). Order Number DE95015242. Source: 
OSTI; NTIS; GPO Dep. 

To model the shock-induced behavior of porous or damaged 
energetic materials, a nonequilibrium mixture theory has been de- 
veloped and incorporated into the shock physics code, CTH. The 
foundation for this multiphase model is based on a continuum mix- 
ture formulation given by Baer and Nunziato. This multiphase 
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mixture model provides a thermodynamic and mathematically- 
consistent description of the self-accelerated combustion processes 
associated with deflagration-to-detonation and delayed detonation 
behavior which are key modeling issues in safety assessment of 
energetic systems. An operator-splitting method is used in the im- 
plementation of this model, whereby phase diffusion effects are 
incorporated using a high resolution transport method. Internal 
state variables, forming the basis for phase interaction quantities, 
are resolved during the Lagrangian step requiring the use of a stiff 
matrix-free solver. Benchmark calculations are presented which 
simulate low-velocity piston impact on a propeliant porous bed and 
experimentally-measured wave features are well replicated with 
this model. This mixture model introduces micromechanical models 
for the initiation and growth of reactive multicomponent flow that 
are key features to describe shock initiation and self-accelerated 
deflagration-to-detonation combustion behavior. To complement 
one-dimensional simulation, two-dimensional numerical calculations 
are presented which indicate wave curvature effects due to the 
loss of wall confinement. This study is pertinent for safety analysis 
of weapon systems. 


27309 (SAND-95-1357C) Low temperature pyrotechnic 
smokes: A potential iow cost alternative to nonpyrotechnic 
smoke for access delay applications. Greenholt, C.J. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950787-67: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 912 Jul 1995). Order Number 
DE95014848. Source: OSTI; NTIS; GPO Dep. 

Smokes are frequently used as visual obscurants in access de- 
lay applications. A new generation of low temperature pyrotechnic 
smokes is being developed. Terephthalic Acid (TPA) smoke was 
developed by the U.S. Army and Sebacic Acid (SA) smoke is be- 
ing developed by Thiokol Corp. The advantages these smokes 
offer over traditional pyrotechnic smokes include; low generation 
temperature (approximately 450°C), lower toxicity, and lower corro- 
sivity. The low generation temperature reduces smoke layering 
effects and allows the addition of sensory irritants, such as o- 
Chlorobenzylidene Malononitrile (CS), to the formulation. Some 
advantages low temperature pyrotechnic smokes offer over nonpy- 
rotechnic smokes include; low cost, simplicity, compactness, light 
weight, long storage life, and orientation insensitive operation. Low 
cost permits distribution of multiple units for reduced vulnerability 
and refill flexibility. Some disadvantages may include the com- 
bustibility of the smoke particulate; however, the published lower 
explosive limit of the mentioned materials is approximately ten 
times greater than the concentration required for effective obscura- 
tion. The TPA smoke cloud contains small quantities of benzene, 
formaldehyde, and carbon monoxide; no benzene or formaldehyde 
was identified during preliminary SA smoke analyses performed by 
Thiokol Corp. Sandia performed tests and analyses on TPA smoke 
to determine the smoke cloud composition, the quantity of particu- 
late produced per canister, and the relationship between airborne 
particulate concentration and measured optical density values. Cur- 
rent activities include characterization of SA smoke. 


27310 (SAND-95-1517C) Preventing unauthorized use of 
firearms by implementing use control technologies. Weiss, 
D.R. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950787-9: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015068. Source: OSTI; NTIS; GPO Dep. 

A goal among many law enforcement and security professionals, 
and the National Institute of Justice, is to decrease the risk that an 
officer or security guard may encounter. One risk that officers con- 
front is unpredictable persons who sometimes try to gain control of 
the officer's firearm. The addition of user-recognizing-and- 
authorizing technologies to a firearm could eliminate the capability 
of an unauthorized user from firing an officer's firearm. Sandia 
National Laboratories has been active in the research and develop- 
ment of nuclear security systems that include access and use 


control technologies. Sandia is being sponsored by the National In- 
stitute of Justice to perform a research and development project to 
determine the feasibility of a user authorized firearm, or “smart 
gun.” The focus group for the research is law enforcement officers 
because of the number of firearm take aways that have occurred in 
the past and the severe use requirements placed on their firearms. 
A comprehensive look at the problem of weapon take aways in the 
United States was conducted using information available from the 
Federal Bureau of Investigation and other law enforcement 
sources. An investigation into the end user requirements for smart 
gun technologies has been completed. During the remainder of the 
project, the user requirements are being transformed into engineer- 
ing requirements. which will then be used to evaluate numerous 
technologies that could be used in a smart gun. Demonstration 
models will be made of the most promising technologies. Other po- 
tential applications are remote enabling and disabling of firearms, 
transportation of prisoners by corrections officers, military use in 
operations other than war, and use by private citizens. 


27311 (UCRL-ID—114972-3, pp. 12, Paper 9) Analysis of to- 
tal least squares in estimating the parameters of a mortar 
trajectory. Lau, D.L.; Ng, L.C. Lawrence Livermore National Lab.., 
CA (United States). Dec 1994. In SERS internship: Fall 1994 ab- 
stracts and research papers. 352p. Order Number DE95009444. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Least Squares (LS) is a method of curve fitting used with the as- 
sumption that error exists in the observation vector. The method of 
Total Least Squares (TLS) is more useful in cases where there is 
error in the data matrix as well as the observation vector. This pa- 
per describes work done in comparing the LS and TLS results for 
parameter estimation of a mortar trajectory based on a time series 
of angular observations. To improve the results, we investigated 
several derivations of the LS and TLS methods, and early findings 
show TLS provided slightly, 10%, improved results over the LS 
method. 


27312 (UCRL-ID—-119535-2) Joint UK/US Radar Program 
progress reports tor period December 1-31, 1994. Twogood, 
R.E.; Brase, J.M.; Mantrom, D.D.; Rino, C.; Chambers, D.H.; 
Robey, H.F.; Belyea, J. Lawrence Livermore National Lab., CA 
(United States). 23 Jan 1995. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015427. Source: OSTI; NTIS; GPO Dep. 

Topics discussed in this report are current accomplishments in 
many functions to include: airborne RAR/SAR, radar data proces- 
sor, ground based SAR signal processing workstation, static 
airborne radar, multi-aperture space-time array radar, radar field 
experiments, data analysis and detection theory, management, 
radar data analysis, modeling and analysis, current meter array, 
UCSB wave tank, stratified flow facility, Russian Institute of Applied 
Physics, and budget status. 


27313 (UCRL-ID-119535-3) Joint UK/US Radar Program 
progress reports for period January 1-31, 1995. Twogood, R.E.; 
Brase, J.M.; Robey, H.F.; Mantrom, D.D.; Rino, C.; Chambers, 
D.H.; Belyea, J. Lawrence Livermore National Lab., CA (United 
States). 15 Feb 1995. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015428. Source: OSTI; NTIS; GPO Dep. 

Our current objectives are to modify the Hughes x-band radar for 
airborne implementation, to upgrade it to polarimetry, high-power, 
and add SLAR mode, and then to deploy in UK/US field experi- 
ments as needed. We are on schedule and within budget on 
bringing the airborne (Hughes A-3) system for future SAR and 
eventually, SLAR imaging at low grazing angles. Hughes and LLNL 
continued work on system integration, radar hardware, and associ- 
ated control hardware and software. The belly radome design 
modification previously completed is now being procured. The over- 
all radar and testbed remains on schedule for engineering checkout 
in April 1995, pending the arrival of FY95 funds as expected. 


27314 (UCRL-ID-121750) Tunnel closure calculations. 
Moran, B.; Attia, A. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 35p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC 
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(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016596. Source: OSTI; NTIS; GPO Dep. 

When a deeply penetrating munition explodes above the roof of 
a tunnel, the amount of rubble that falls inside the tunnel is primar- 
ily a function of three parameters: first the cube-root scaled 
distance from the center of the explosive to the roof of the tunnel. 
Second the material properties of the rock around the tunnel, and 
in particular the shear strength of that rock, its RQD (Rock Quality 
Designator), and the extent and orientation of joints. And third the 
ratio of the tunnel diameter to the standoff distance (distance be- 
tween the center of explosive and the tunnel roof). The authors 
have used CALE, a well-established 2-D hydrodynamic computer 
code, to calculate the amount of rubble that falls inside a tunnel as 
a function of standoff distance for two different tunnel diameters. In 
particular they calculated three of the tunnel collapse experiments 
conducted in an iron ore mine near Kirkeness, Norway in the sum- 
mer of 1994. The failure model that they used in their calculations 
combines an equivalent plastic strain criterion with a maximum ten- 
sile strength criterion and can be calibrated for different rocks using 
cratering data as well as laboratory experiments. These calcula- 
tions are intended to test and improve the understanding of both 
the Norway Experiments and the ACE (Array of conventional Ex- 
plosive) phenomenology 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 26482, 26483, 26723, 27396, 27400, 27509 


27315 (CONF-9404100—-, pp. Paper 1, 17 Pages) Introduc- 
tion and highlights. Denny, M.D. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1994]. From Symposium on the non-proliferation 
experiment results and implications for test ban treaties; Rockville, 
MD (United States); 19-21 Apr 1994. In Proceedings of the sympo- 
sium on the Non-Proliferation Experiment (NPE): Results and 
implications for test ban _ treaties. 599p. Order Number 
DE95011413. Source: OSTI; NTIS; GP Dep. 

This report provides an overview of the non-proliferation experi- 
ment (NPE). Data collection of the NPE is described. 


27316 (CONF-9404100-, pp. Paper 2, 15 Pages) The non- 
proliferation experiment. Hannon, W.J. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

On September 22, 1993, the Department of Energy detonated 
more than 1.2 million kg of blasting agent in a tunnel in Rainier 
Mesa at the Nevada Test Site. The resulting explosion generated 
seismic, electromagnetic, and air pressure signals that were 
recorded on instruments deployed at distances ranging from a few 
meters to hundreds and, in some cases, thousands of kilometers. 
More than 12 organizations made measurements before, during, 
and after the explosions. The explosion and its associated experi- 
ments are known as the Non-Proliferation Experiment (NPE). 
Analyses of the measurements made during the NPE and compar- 
isons with similar measurements made on previous nearly nuclear 
explosions and on a co-located smaller explosion detonated at the 
same site are providing basic phenomenological insights into what 
is potentially one of the comprehensive Test Ban Treaty (CTBT)- 
distinguishing between nuclear explosions and some of the many 
conventional explosions that occur each year. The NPE is also 
providing information on the use of chemical explosions to develop 
empirical discriminants in regions where no nuclear explosions 
have been recorded. In another verification application, several 
NPE projects are examining the utility of on-site, pre-shot, shot- 
time, and post-shot measurements of gas seepage, seismic 
activity, and other observables as a means of identifying the 
source of signals that appear like nuclear explosions at regional 
distances. Two related activities are being considered. First, chal- 
lenge on-site inspections, conducted after an event has occurred, 
may be able to use the characteristics of phenomena that persist 
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after the explosion to detect and identify the source of the signals 
that appeared ambiguous or explosion-like to remote sensors. Sec- 
ond, cooperative, on-site measurements made at the time of a 
pre-nounced conventional explosion may provide assurance that a 
nuclear explosion did not occur as part of or in place of the pre- 
announced explosion. 


27317 (CONF-9404100-, pp. Paper 3, 20 Pages) Blasting 
activity of the mining industry in the United States. Richards, 
P.G. (Lamont-Doherty Earth Observatory, Palisades, NY (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1994]. From Symposium on the non-proliferation experiment re- 
sults and implications for test ban treaties; Rockville, MD (United 
States); 19-21 Apr 1994. In Proceedings of the symposium on the 
Non-Proliferation Experiment (NPE): Results and implications for 
test ban treaties. 599p. Order Number DE95011413. Source: 
OSTI; NTIS; GP Dep. 

About 2 megatons of chemcial explosives are used annually in 
the U.S., principally in mining for coal and metal ores. Most of this 
explosive is used in surface mines rather than underground mines. 
On a typical work day there are about 30 explosions greater than 
50 tons, including one shot greater than 200 tons. Shots in under- 
ground mines are typically much smaller, because of safety 
considerations. Almost all chemical explosions above 1 ton in the 
U.S. are ripple-fired and almost all above 10 tons are also shallow. 
Almost all are intended to break rock or to remove overburden, 
and are therefore very inefficient, relative to contained single shots, 
in generating seismic signals at regional ore teleseismic distances. 
These attributes make explosions used in industry quite different 
from the Non-Proliferation Experiment. There is very little correla- 
tion between the total amount of explosive used in a ripple-fired 
blast, and the seismic magnitude. Statistics on blasting magnitudes 
are of interest in the context of monitoring network. There is a biast 
reported with regional (or duration) magnitude 3.5 or above, in the 
U.S., a few tens of times a year; but it would appear that the tele- 
seismic magnitude (m,) of such events are significantly lower than 
3.5. Only about 10 to 30 chemical explosions per year in the U.S. 
are detected teleseismically with m,>3. Methods of routinely dis- 
criminating most chemical explosions from other seismic sources 
use spectra of regional phases at frequencies up to about 30 Hz, 
which is significantly higher than frequencies needed for recording 
teleseismic signals. The best discriminants appear to be the high- 
frequency spectral ratio of waves with P-wave energy (e.g. Pn or 
Pg) to waves with S-wave energy (Sn or Lg); and the use of spec- 
trograms, which can be particularly useful in identifying ripple-firing. 


27318 (CONF-9404100-, pp. Paper 6, 11 Pages) Logistics 
and preparations for the NPE. Thompson, P.J. (Lawrence Liver- 
more National Lab., CA (United States)); Miller, J.W. Lawrence 
Livermore National Lab., CA (United States). [1994]. From Sympo- 
sium on the non-proliferation experiment results and implications 
for test ban treaties; Rockville, MD (United States); 19-21 Apr 
1994. In Proceedings of the symposium on the Non-Proliferation 
Experiment (NPE): Results and implications for test ban treaties. 
599p. Order Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The purpose of this experiment was to simulate a one kiloton nu- 
clear explosion using chemical explosives and try to differentiate 
the seismic signatures generated from that of previous nuclear det- 
onations. In order to duplicate the geology of nuclear detonations 
this experiment was carried out in the “N” Tunnel complex at the 
Nevada Test Site (NTS). This location was particularly appropriate 
since data is available from previous nearby nuclear events for 
comparison with data to be collected from the Chemical Kiloton 
(CKT) Experiment. We operated on a non-interference basis with 
test program activities. A total of 2.9 million pounds of blasting 
agent was detonated using five 5 pound Pentolite booster charges, 
each initiated by a high energy Exploding Bridge Wire (EBW) deto- 
nator. The blasting agent consisting of a 50/50 emulsion ANFO 
mixture; the emulsion being an ammonium nitrate water mixture, 
and ANFO being an ammonium nitrate fuel oil mixture. The explo- 
sive was emplaced at the end of a newly mined drift, designated 
U12n.25, which branched off an existing drift in “N” Tunnel, 
U12n.23. A cavity was mined at the end of U12n.25 and instru- 
mented with arrays of Continuous Reflectometry for Radius Versus 
Time (CORRTEX) cables, thermocouples, and pressure measuring 
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instrumentation for both scientific and safety monitoring purposes. 
Additional instrumentation, external to the cavity, was installed in 
several tunnel locations, as well as locations external to the tunnel, 
and on Ranier Mesa above the point of detonation. More distant 
measurements were made at various permanently installed seismic 
stations across the country, as well as at some international loca- 
tions. In particular, an attempt was made to coordinate this 
detonation with the National Science Foundation fielding of a seis- 
mic array emplaced by Duke University in the southern 
Sierra-Nevada mountain range (Nevada & California) during mid- 
September of 1993. 


27319 (CONF-9404100—-, pp. Paper 7, 3 Pages) Lessons 
learned from the non-proliferation experiment. McWilliam, C. 
(DOE, Las Vegas, NV (United States)); Curtis, S. Lawrence Liver- 
more National Lab., CA (United States). [1994]. From Symposium 
on the non-proliferation experiment results and implications for test 
ban treaties; Rockville, MD (United States); 19-21 Apr 1994. In 
Proceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The Department of Energy sponsored Non-Proliferation Experi- 
ment (formerly Known as the Chemical Kiloton) involved the 
detonation of blasting agent approximately equivalent to one kiloton 
of energy release on the Nevada Test Site in an effort to determine 
if (and if so, which) discriminators exist between conventional and 
nuclear detonations of similar yield. Coordination among hundreds 
of scientists from at least fifteen different organizations were re- 
quired to design the experiments necessary to collect and interpret 
data from this unique and complex event. Stakeholders and mem- 
bers of the Group of Scientific Experts of the Conference on 
Disarmament observed the progress of the experiment first hand. 
The experiment was a success in that a vast majority of the ex- 
pected data was collected and shared quickly and efficiently 
throughout the international scientific community. The management 
of the project was discussed among the major co-sponsoring orga- 
nizations and the significant “lessons learned” are presented. 


27320 


(CONF-9404100—, pp. Paper 8, 8 Pages) Background 
on the commercial explosive chosen for the non-proliferation 
experiment. Mammele, M.E. Lawrence Livermore National Lab., 


CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The requirements of the Chemical Kiloton Experiment as outlined 
in the original explosives bid package provided DYNO NOBEL/ 
Alpha-ireco, inc. with a unique challenge. The size of the chamber, 
the total volume of explosives required, the chemical energy equiv- 
alent of one kiloton, the time-frame of loading the chamber, 
transportation, safety, were all necessary considerations in choos- 
ing this particular explosive. The rationale for choosing this 
particular emulsioWANFO blend of blasting agent explosive will be 
presented. DYNO NOBEL INC in-house theoretical predictions as 
to the explosive performance potential of the blasting agent will be 
compared to some of the actual data acquired upon detonation. The 
results of this type of experiment may provide new insight as to the 
efficiency of the energy release of typical commercial explosives. 


27321 (CONF-9404100—-, pp. Paper 9, 29 Pages) Perfor- 
mance calculations on the ANFO explosive RX-HD. Souers, 
P.C.; Larson, D.B.; Tarver, C.M. Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

This report presents the calculation methods utilized in asessing 
the detonation performance of the ammonium nitrate-fuel oil 
(ANFO) utilized in the non-proliferation experiment (NPE) under- 
ground explosion at te Nevada Test Site. The composition of the 
ANFO is discussed. 
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27322 (CONF-9404100-, pp. Paper 10, 11 Pages) Explosive 
performance on the non-proliferation experiment. McKown, 
T.O. (Los Alamos National Lab., NM (United States)). Lawrence 
Livermore National Lab., CA (United States). [1994]. From Sympo- 
sium on the non-proliferation experiment results and implications 
for test ban treaties; Rockville, MD (United States); 19-21 Apr 
1994. In Proceedings of the symposium on the Non-Proliferation 
Experiment (NPE): Results and implications for test ban treaties. 
599p. Order Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The Explosive Effects Physics Project at the Los Alamos Na- 
tional Laboratory planned and conducted experiments on the 
Non-Proliferation Experiment (NPE) as part of its effort to define 
source functions for seismic waves. Since all investigations were 
contingent on the performance of the emplaced chemical explo- 
sive, an array of diagnostic measurements was fielded in the 
emplaced explosive. The CORRTEX (COntinuous Reflectometry 
for Radius vs Time EXperiment) system was used to investigate 
the explosive initiation and to determine the detonation velocities 
on three levels and in a number of radial directions. The COR- 
RTEX experiments fielded in the explosive chamber will be 
described, including a description of the explosive emplacement 
from the perspective of its impact on the CORRTEX results. The 
data obtained are reviewed and the resulting detonation velocities 
are reported. A variation of detonation velocity with depth in the ex- 
plosive and the apparent underdetonation and overdetonation of 
the explosive in different radial directions is reported. 


27323 (CONF-9404100—, pp. Paper 11, 8 Pages) Modeling 
the NPE. Bos, R. (Los Alamos National Lab., NM (United States)). 
Lawrence Livermore National Lab., CA (United States). [1994]. 
From Symposium on the non-proliferation experiment results and 
implications for test ban treaties; Rockville, MD (United States); 
19-21 Apr 1994. In Proceedings of the symposium on the Non- 
Proliferation Experiment (NPE): Results and implications for test 
ban treaties. 599p. Order Number DE95011413. Source: OST}; 
NTIS; GP Dep. 

Calculations using the Sandia National Laboratory Eulerian hy- 
drodynamic code CTH were performed to model the NPE. The 
calculations were primarily intended to confirm the adequacy of the 
tuff equation of state for near field calculations. Results compared 
with experimental data indicate good agreement in the range that 
the eos is considered to be valid (>1GPa). Results for the interme- 
diate field are also given and show where the near field eos starts 
to be suspect. 


27324 (CONF-9404100—, pp. Paper 12, 11 Pages) Preshot 
predictions for the near-source region in the non-proliferation 
experiment. Patch, D.F. (SAIC/Simulation Technology Operation, 
San Diego, CA (United States)); Welch, J.E.; Zerkle, J. Lawrence 
Livermore National Lab., CA (United States). [1994]. From Sympo- 
sium on the non-proliferation experiment results and implications 
for test ban treaties; Rockville, MD (United States); 19-21 Apr 
1994. In Proceedings of the symposium on the Non-Proliferation 
Experiment (NPE): Results and implications for test ban treaties. 
599p. Order Number DE95011413. Source: OSTI; NTIS; GP Dep. 

This paper summarizes a number of one and two-dimensional, 
ground motion calculations made in support of the Non- 
Proliferation Experiment (NPE), a 1KT high explosive shot fired on 
22 September 1993 at the Nevada Test Site. These calculations 
were sponsored by the Defense Nuclear Agency's late-time con- 
tainment program, and were completed well before the test was 
executed. They addressed a variety of test design, analysis and 
construction issues, and sought to identify any potential safety con- 
cerns. The test site model used in these calculations was based in 
large part on earlier work performed at SAIC and by other Defense 
Nuclear Agency (DNA) contractors for the nearby underground nu- 
clear test, code named MISTY ECHO. In particular, to obtain 
physical property and quasi-static material response data for the 
site, a number of core samples recovered near the MISTY ECHO 
working point (WP) were tested by TerraTek. We then used these 
data to develop a numerical response model for the site. 


27325 (CONF-9404100-, pp. Paper 13, 14 Pages) Geology, 
geophysics, and physical properties of the U12n.25 non- 
proliferation experiment site. Baldwin, M.J. (Raytheon Sec;vices 
Nevada, Mercury, NV (United States)); Bradford, R.P.; Hopkins, 
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S.P. Lawrence Livermore National Lab., CA (United States). 
[1994]. From Symposium on the non-proliferation experiment re- 
sults and implications for test ban treaties; Rockville, MD (United 
States); 19-21 Apr 1994. In Proceedings of the symposium on the 
Non-Proliferation Experiment (NPE): Results and implications for 
test ban treaties. 599p. Order Number DE95011413. Source: 
OSTI; NTIS; GP Dep. 

The Nuclear Non-Proliferation Experiment was conducted in the 
U12n.25 drift in N-Tunnel at the Nevada Test Site. The geologic 
characterization of the site was performed by Raytheon Services 
Nevada geologists in the standard manner used for all under- 
ground nuclear weapons-effects tests executed by the Defense 
Nuclear Agency. The U12n.25 test bed was constructed in zeoli- 
tized ash-fall tuff of the Tunnel Beds Tuff, Subunit 4K, 389.0 m 
below the surface of Rainier Mesa. The structural geology of the 
site was simple, with the nearest fault plane projected to be 12 m 
below the mined cavity at closest approach, and an average bed- 
ding dip of seven degrees to the northwest. The cavity excavation 
revealed several small fractures, including one which produced mi- 
nor amounts of free water during construction. The physical 
properties of the site were well within the range of experience for 
the zeolitized tuff of N-Tunnel and no geology-related problems 
were encountered during construction. The zeolitized tuff of N- 
Tunnel has been the site of twenty nuclear tests conducted by the 
Defense Nuclear Agency. The similarities of geologic setting, site 
geometry, and physical properties allow many comparisons of Non- 
Proliferation Experiment results with the large nuclear-test data 
base. 


27326 (CONF-9404100—, pp. Paper 14, 2 Pages) Comments 
on some results derived from the NPE. Gupta, |.N. (Multimax, 
Inc., Landover, MD (United States)). Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

This report presents a brief discussion on ground motion results 
from the NPE experiment. 


27327 (CONF-9404100-, pp. Paper 15, 18 Pages) Cavity 
pressure/residual stress measurements from the Non- 
Proliteration Experiment. Heinle, R.A. (Lawrence Livermore 
National Lab., CA (United States)); Hudson, B.C.; Hatch, M.A. Jr. 
Lawrence Livermore National Lab., CA (United States). [1994]. 
From Symposium on the non-proliferation experiment results and 
implications for test ban treaties; Rockville, MD (United States); 
19-21 Apr 1994. In Proceedings of the symposium on the Non- 
Proliferation Experiment (NPE): Results and implications for test 
ban treaties. 599p. Order Number DE95011413. Source: OSTI; 
NTIS; GP Dep. 

The Lawrence Livermore National Laboratory planned and 
conducted experiments on the Non-Proliferation Experiment to de- 
termine posi-detonation gas pressure inside the explosive cavity 
and the residual rock stress in the region immediately outside the 
cavity. Before detonation there was significant concern that steam 
and detonation products would create very high temperatures and 
pressure in the blast cavity that would exist for weeks and months 
after firing. This could constitute a safety hazard to personnel re- 
entering the tunnel. Consequently the Lawrence Livermore National 
Laboratory was asked to field its Cavity Pressure/Residual stress 
monitor system on the Non-Proliferation Experiment. We obtained 
experimental data for the first 600 ms after the explosion and again 
several weeks after detonation upon tunnel re-entry. We recorded 
early-time cavity pressure of about 8.3 MPa. In addition we believe 
that the ends of our sensor hoses were subjected to an ambient 
driving pressure of about 0.5 MPa (absolute) that persisted until at 
least three weeks after zero time. 


27328 


(CONF-9404100-, pp. Paper 16, 17 Pages) NPE - 
close-in stress and motion measurements. Smith, C.W. (Sandia 
National Labs., Albuquerque, NM (United States)). Lawrence Liver- 
more National Lab., CA (United States). [1994]. From Symposium 
on the non-proliferation experiment results and implications for test 
ban treaties; Rockville, MD (United States); 19-21 Apr 1994. In 
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Proceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

On the Non-Proliferation Experiment we measured stresses and 
accelerations in the nonlinear regime. Measurements were made in 
the host rock and in the grout stemming of the access drift. The 
thrust of the measurements was to provide data for a comparison 
with waveforms from nuclear events and with calculations of the 
process. Measured stress waveforms show greater amplitudes 
than yield-scaled waveforms from nearby nuclear events. Specifi- 
cally, the five stress peaks suggest an equivalent nuclear yield of 
more than two kilotons. Material velocity data from NPE also show 
amplitudes greater than nuclear data. The risetimes of the NPE 
data are slower than risetimes of scaled nuclear data. The ratio of 
risetimes is about two; this difference may prove useful in discrimi- 
nating between nuclear and chemical explosions. Non-radical 
accelerations show some departure from symmetric wave propaga- 
tion. Tuff strengths-inferred from differences between radial and 
hoop stresses-show values that are about twice laboratory deter- 
mined values. 


27329 (CONF-9404100—, pp. Paper 17, 13 Pages) Near- 
source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry. Reinke, R.E. 
(Field Command Defense Nuclear Agency, Kirtland AFB, NM 
(United States)); Leverette, J.A.; Stump, B.W. Lawrence Livermore 
National Lab., CA (United States). [1994]. From Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

An extensive seismic network was deployed on the surface of 
Rainier Mesa for both the Non-Proliferation Experiment (NPE) Cali- 
bration shot as well as the full scale NPE event. This network was 
very similar to previous deployments for the nuclear events MISTY 
ECHO, MINERAL QUARRY, and HUNTERS TROPHY. For the full 
scale NPE event three-component accelerometers and seismome- 
ters were fielded at 32 sites across the mesa. A slightly smaller 
network with 28 stations was in operation for the 300 pound NPE 
calibration event. The mesa top array included both accelerometers 
and seismometers. The accelerometers were used to obtain data 
from the main NPE event while the seismometers with their higher 
sensitivity were used to record the 300 pound cal shot and several 
hundred after events from the NPE. Large spatial variations in 
ground motion are evident in both the full mesa data set as well as 
a small (80 m on a side) aperture, 9-element triangular array. This 
paper summarizes the data and discusses wave propagation ef- 
fects. A companion paper presents a comparative source analysis. 


27330 (CONF-9404100-, pp. Paper 18, 6 Pages) Relative 
source comparison of the NPE to underground nuclear explo- 
sions at local distances. Smith, A.T. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The Non-Proliferation Experiment (NPE) provides an opportunity 
to compare broadband characteristics of chemical to nuclear 
explosions at a group of local stations (4 to 40 km distant). The lo- 
cations for these stations were established on bedrock to record a 
small partially decoupled nuclear explosion and two nearby nuclear 
experiments, all shots within “N” Tunnel on Rainier Mesa, Area 12. 
These sites were also occupied to record aftershocks from the Lit- 
tle Skull Mountain earthquake and chemical explosions from the 
USGS Sierra Experiment. To minimize calibration errors during this 
period, redundant instrumentation were used for each event. THe 
analysis emphasizes the source characteristics of the different ex- 
plosions. The 300-lb chemical calibration explosion aliows removal 
of path effects from each explosion. The NPE and nearby experi- 
ments produce very similar waveforms. The decoupled nuclear 
explosion and the 300-lb chemical calibration explosion show 
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higher frequency content consistent with a higher corner frequency 
for the sources. 


27331 (CONF-9404100-, pp. Paper 19, 13 Pages) Modeling 
the NPE with finite sources and empirical Green's functions. 
Hutchings, L. (Lawrence Livermore National Lab., CA (United 
States)); Kasameyer, P.; Goldstein, P. Lawrence Livermore Na- 
tional Lab., CA (United States). [1994]. From Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

In order to better understand the source characteristics of both 
nuclear and chemical explosions for purposes of discrimination, we 
have modeled the NPE chemical explosion as a finite source and 
with empirical Green's functions. Seismograms are synthesized at 
four sties to test the validity of source models. We use a smaller 
chemical explosion detonated in the vicinity of the working point to 
obtain empirical Green’s functions. Empirical Green’s functions 
contain all the linear information of the geology along the propaga- 
tion path and recording site, which are identical for chemical or 
nuclear explosions, and therefore reduce the variability in modeling 
the source of the larger event. We further constrain the solution to 
have the overall source duration obtained from point-source decon- 
volution results. In modeling the source, we consider both an 
elastic source on a spherical surface and an inelastic expanding 
spherical volume source. We found that the spherical volume solu- 
tion provides better fits to observed seismograms. The potential to 
identify secondary sources was examined, but the resolution is too 
poor to be definitive. 


27332 (CONF-9404100—, pp. Paper 20, 4 Pages) Lawrence 


Livermore National Laboratory seismic yield determination tor 
the NPE. Rohrer, R. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). [1994]. From Symposium on the non-proliferation experi- 


ment results and implications for test ban treaties; Rockville, MD 
(United States); 19-21 Apr 1994. In Proceedings of the symposium 
on the Non-Proliferation Experiment (NPE): Results and implica- 
tions for test ban treaties. 599p. Order Number DE95011413. 
Source: OSTI; NTIS; GP Dep. 

The Lawrence Livermore National Laboratory recorded seismic 
signals from the Non-Proliferation experiment at the Nevada Test 
Site on September 22, 1993, at seismic stations near Mina, 
Nevada; Kanab Utah; Landers, California; and Elko, Nevada. 
Yields were calculated from these recorded seismic amplitudes at 
the stations using statistical amplitude- yield regression curves 
from earlier nuclear experiments performed near the Non- 
Proliferation experiment. The weighted seismic yield average using 
these amplitudes is 1.9 kt with a standard deviation of 19%. The 
calibrating experiments were nuclear, so this yield is equivalent to 
a 1.9-kt nuclear experiment. 


27333 (CONF-9404100—, pp. Paper 21, 10 Pages) Investiga- 
tions of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experiment. 
Patton, H.J. (Lawrence Livermore National Lab., CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1994]. From Symposium on the non-proliferation experiment re- 
sults and implications for test ban treaties; Rockville, MD (United 
States); 19-21 Apr 1994. In Proceedings of the symposium on the 
Non-Proliteration Experiment (NPE): Results and implications for 
test ban treaties. 599p. Order Number DE95011413. Source: 
OSTI; NTIS; GP Dep. 

Seismic waves recorded at near-regional distances are used to 
characterize the source of the Non-Proliferation Experiment (NPE) 
and three selected nuclear explosions detonated in N-tunnel on 
Rainier Mesa. For periods longer than 5 sec, the signal-to-noise ra- 
tio is poor on most recordings of the NPE. A seismogram-stacking 
method is used in order to reduce background noise in coherent ar- 
rivals of Rayleigh waves. This method requires equalization of path 
dispersion and attenuation, which is accomplished in this study 
with empirical Green's functions. The stacked, equalized Rayleigh- 
wave spectra are inverted, along with the spectral amplitudes of Lg 
waves with periods of 2-5 sec, for estimates of the seismic moment 
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tensor. The NPE isotropic moment is 1.6 x 10'* Nt-m. The inferred 
static level of the reduced displacement potential is 825 m°, which 
is about two times smaller than the estimate from free-field data 
recorded within 1 km of the NPE. Moment tensors of the NPE and 
nuclear explosions are asymmetric, describing prolate ellipsoids of 
rotation with the long axis in the vertical direction. The asymmetries 
are among the largest for explosions on Pahute and Rainier Mesa. 
The non-isotropic component is a compensated linear vector dipole 
(CLVD), which may represent driven block motions occurring within 
a conical volume of material extending from the shot point (apex) 
to the free surface. The CLVD source can help explain some ob- 
servations of scalloping in the spectra of Lg waves and Lg spectral 
ratios. Seismic radiation from the NPE is virtually indistinguishable 
from that of nearby nuclear explosions for frequencies below 1 Hz. 


27334 (CONF-9404100-, pp. Paper 22, 9 Pages) Regional 
seismic observations of the Non-Proliferation Experiment at 
the Livermore NTS Network. Walter, W.R. (Lawrence Livermore 
National Lab., CA (United States)); Mayeda, K.; Patton, HJ. 
Lawrence Livermore National Lab., CA (United States). [1994]. 
From Symposium on the non-proliferation experiment results and 
implications for test ban treaties; Rockville, MD (United States); 
19-21 Apr 1994. In Proceedings of the symposium on the Non- 
Proliferation Experiment (NPE): Results and implications for test 
ban treaties. 599p. Order Number DE95011413. Source: OST]; 
NTIS; GP Dep. 

The Non-Proliferation Experiment (NPE), a 1-kiloton chemical ex- 
plosion in N-tunnel at Rainier Mesa on the Nevada Test Site (NTS), 
was recorded by the four station, regional seismic Livermore NTS 
Network, (LNN). In this study we compare the NPE’s seismic yield, 
frequency content, and discrimination performance with other NTS 
events recorded at LNN. Preliminary findings include: The NPE 
LNN average magnitudes are 4.16 for m,(Pn) and 4.59 for m, (Lg). 
Using published magnitude-yield relations gives nuclear equivalent 
yields of 2.3 and 2.2 kilotons respectively, implying enhanced cou- 
pling of chemical relative to nuclear explosions. A comparison of 
the NPE seismograms with those with similar magnitude N-tunnel 
nuclear explosions shows remarkable similarity over the frequency 
band 0.5 to 5.0 Hz. Outside this band the explosions show more 
variability, with the NPE having the least relative energy below 0.5 
Hz and the most energy above 5 Hz when scaled by magnitude. 
Considering the variability within the N-tunnei nuclear explosions, 
these low- and high-frequency NPE-nuclear differences may not re- 
flect chemical-nuclear source differences. The NPE was compared 
to a large number of NTS nuclear explosions and earthquakes as 
part of an ongoing short-period discrimination study of Py/Lg,Po/Lg, 
and spectral ratios in the Pn, Pg,lg, and coda phases. For these 
discriminants, the NPE looks very similar to N-tunnel nuclear explo- 
sions and other NTS nuclear explosions, implying seismic 
identification of contained, non-ripple-fired, chemical explosions as 
non-nuclear may not be possible. However, such blasts might 
serve as surrogate nuclear explosions when calibrating seismic dis- 
criminants in regions where nuclear testing has not occurred. 


27335 (CONF-9404100—, pp. Paper 23, 11 Pages) Lg coda 
moment rate spectra and discrimination using Lg coda en- 
velopes. Mayeda, K.M. (Lawrence Livermore National Laboratory, 
CA (United States)); Walter, W.R. Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

Low magnitude seismic monitoring will depend largely on high 
frequency near-regional discriminants such as ratios of P to S en- 
ergy and spectral amplitude ratios within P or S phases. Due to 
high frequency attenuation and sparse distribution of recording sta- 
tions, small magnitude events will have to be identified with only a 
few stations, in some instances perhaps only one. Recently, stable 
single station magnitudes for explosions at NTS and moment rate 
spectra for earthquakes throughout the western U.S. have been 
estimated using L, coda envelopes. The averaging nature of coda 
waves virtually eliminates the amplitude variability due to source 
radiation anisotropy and lateral variations in path geology between 
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the source and receiver. In this study, we find that Lg coda spectral 
ratios are 3 to 4 times less variable than direct phase spectral ratio 
measurements. Events fired in low strength-high gas porosity ma- 
terial have higher spectral ratios than events in high strength-low 
gas porosity material, and thus discriminate well from earthquakes 
which have the lowest spectral ratios. In contrast, Pg/Lg phase ra- 
tios for events in low strength-high gas porosity material lie closest 
to the earthquake population. A combination of both discriminants 
performs better than either one does alone. Moment rate spectra 
for explosions show strong depth-dependent spectral peaking that 
is not observed in normal depth western U.S. earthquakes and is 
consistent with strong Rg to S scattering near the explosion 
source. This explosion spectral peaking will be explored in future 
work as part of a possible broadband discriminant. 


27336 (CONF-9404100-, pp. Paper 24, 16 Pages) The Non- 
Proliferation Experiment recorded at the Pinedale Seismic 
Research Facility. Carr, D.B. (Sandia National Laboratories, Albu- 
querque, NM (United States)). Lawrence Livermore National Lab., 
CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The Non-Proliferation Experiment was recorded by five different 
seismic stations operated by Sandia National Laboratories at the 
Pinedale Seismic Research Facility, approximately 7.6° from the 
Nevada Test Site. Two stations are different versions of the De- 
ployable Seismic Verification System developed by the Department 
of Energy to provide seismic data to verify compliance with a Com- 
prehensive Test Ban Treaty. Vault and borehole versions of the 
Designated Seismic Stations also recorded the event. The final sta- 
tion is test instrumentation located at depths of 10, 40 and 1200 
feet. Although the event is seen clearly at all the stations, there are 
variations in the raw data due to the different bandwidths and 
depths of deployment. One Deployable Seismic Verification System 
has been operating at Pinedale for over three years and in that 
time recorded 14 nuclear explosions and 4 earthquakes from the 
Nevada Test Site, along with numerous other western U.S. earth- 
quakes. Several discriminants based on the work by Taylor et al. 
(1989) have been applied to this data. First the discriminants were 
tested by comparing the explosions only to the 4 earthquakes lo- 
cated on the Test Site. Only one discriminant, log(L,/Pg), did not 
show clear separation between the earthquakes and nuclear explo- 
sions. When other western U.S. events are included, only the M, 
vs. Ms discriminant separated the event. In all cases where dis- 
crimination was possibile, the Non-Proliferation Experiment was 
indistinguishable from a nuclear explosion. 


27337 (CONF-9404100—, pp. Paper 25, 11 Pages) Prelimi- 
nary results on the NPE experiment. Cansi, Y. (CEA, Chatel 
(France)); Crusem, R.; Masso, J.P. Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

Answering to an invitation of the DOE, the Laboratoire de Detec- 
tion et de Geophysique du Commissariat a |’Energie Atomique 
(CEA/LDG) participated to the seismic measurements associated 
with the NPE Experiment organized by the DOE at the Nevada 
Test Site. Our main motivations were: to evaluate and compare the 
capabilities of detection and location of the two types of the 
so-called alpha stations which composed the Experimental Interna- 
tional Seismic System (i.e.: the composite stations and the 
miniarrays) and this in a regional environnement, to calibrate these 


stations with a chemical blast of known energy within a given prop- 
agation structure. 


27338 (CONF-9404100-, pp. Paper 26, 18 Pages) Distance 
effects on regional discriminants along a seismic profile in 
Northwest Nevada; NPE and nuclear results. McCormack, D.A. 
(AWE Blacknest, Berkshire (United Kingdom)); Priestley, K.F.; Pat- 
ton, H.J. Lawrence Livermore National Lab., CA (United States). 
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[1994]. From Symposium on the non-proliferation experiment re- 
sults and implications for test ban treaties; Rockville, MD (United 
States); 19-21 Apr 1994. In Proceedings of the symposium on the 
Non-Proliferation Experiment (NPE): Results and implications for 
test ban treaties. 599p. Order Number DE95011413. Source: 
OSTI; NTIS; GP Dep. 

To address questions of discriminant transportability, it is impor- 
tant to understand how discriminants based on regional seismic 
phases are affected by regional variations in velocity structure. To 
examine this issue, we have recorded two explosions, the nuclear 
explosion Kinibito and the Non-Proliferation Experiment along a 
300 km-long profile through western Nevada. We use these data to 
investigate the stability with distance of several proposed seismic 
discriminants. In this study we first estimate the apparent attenua- 
tion of the regional phases. We compare attenuation corrected 
amplitude ratios for Pp/Lg and Pg/Lg, and spectral ratios for Pn, Pg, 
and Lg, as a function of distance along the profile. We make these 
comparisons for the vertical component and for the total vector re- 
sultant using all three components of motion. 


27339 (CONF-9404100-, pp. Paper 28, 8 Pages) Southern 
Sierra Nevada Continental Dynamics Project: 1993 field obser- 
vations of the NPE. Keller, G.R. (Univ. of Texas, El Paso, TX 
(United States)); Malin, P.E.; Ruppert, S.D. Lawrence Livermore 
National Lab., CA (United States). [1994]. From Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

The Southern Sierra Nevada Continental Dynamics Project is a 
multidisciplinary, multi-institutional investigation of the cause of the 
uplift of the Sierra Nevada and its relationship to extension in the 
adjacent Basin and Range. A broad range of geologic and geo- 
physical data have been collected as part of this project. These 
data include both passive and active seismic measurements, as 
well as gravity and magnetoteliuric observations. Three seismic 
refraction/wide-angle reflection profiles were recorded: (1) a 325- 
km-long, north-south profile extending from just east of Mono Lake 
south across the Garlock fault, (2) a 400-km-long, east-west profile 
extending from Death Valley west across the Sierra Nevada to 
near the San Andreas fault, and (3) a 480-km-long, east-west pro- 
file deployed for the NPE. This profile extended from Beatty, 
Nevada, west across the Sierra Nevada along the previously 
recorded east-west profile and continued nearly to the Pacific 
Ocean. Up to 675 seismic recorders were deployed for each pro- 
file. These data are allowing us to develop refined models of the 
crustal and upper mantle structure of the southern Sierra Nevada 
and to evaluate alternative hypotheses for its uplift and for Basin 
and Range extension. They also provide insight into the propaga- 
tion of regional phases across complex structures. 


27340 (CONF-9404100-, pp. Paper 29, 7 Pages) Atmo- 
spheric methods for nuclear test monitoring. Simons, D.J. (Los 
Alamos National Laboratory, NM (United States)). Lawrence Liver- 
more National Lab., CA (United States). [1994]. From Symposium 
on the non-proliferation experiment results and implications for test 
ban treaties; Rockville, MD (United States); 19-21 Apr 1994. In 
Proceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

This report describes two atmomospheric methods for the moni- 
toring and detection of underground nuclear explosions: Near 
infrasound technique, and ionospheric monitoring. Ground motion 
from underground explosions cause induced air pressure perturba- 
tions. The ionospheric technique utilizes the very strong air 
pressure pulse which is launched straight up above an under- 
ground explosion. When the pressure disturbance reaches the 
ionosphere, it becomes a 10 % pressure perturbation. Detection in- 
volves sending radio waves through the ionosphere with 
transmitters and recievers on the ground. Radar analysis yields in- 
terpretable signals. The near infrasound method detects the signal 
which is projected into the side lobes of the main signal. Both of 
the atmospheric methods were utilized on the monitoring of the 
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NPE underground chemical explosion experiment. Results are de- 
scribed. 


27341 (CONF-9404100—, pp. Paper 30, 2 Pages) Infrasonic 
measurements of the Non-Proliferation Experiment. Whitaker, 
R.W. (Los Alamos National Laboratory, NM (United States)); Noel, 
S.; Meadows, W. Lawrence Livermore National Lab., CA (United 
States). [1994]. From Symposium on the non-proliferation experi- 
ment results and implications for test ban treaties; Rockville, MD 
(United States); 19-21 Apr 1994. In Proceedings of the symposium 
on the Non-Proliferation Experiment (NPE): Results and implica- 
tions for test ban treaties. 599p. Order Number DE95011413. 
Source: OSTI; NTIS; GP Dep. 

Two infrasonic arrays were operated for the Non-Proliferation Ex- 
periment (NPE). The arrays were located at the Nevada Test Site 
and at St. George, UT. The results were consistent with experi- 
ence on underground tests, and therefore close to underground 
nuclear tests of similar size 


27342 (CONF-9404100-, pp. Paper 31, 10 Pages) Hydroa- 
coustic observations of the NPE. Harris, D. (Lawrence Livermore 
National Lab., CA (United States)); Hauk, T.; Breitfeller, E. 
Lawrence Livermore National Lab., CA (United States). [1994]. 
From Symposium on the non-proliferation experiment results and 
implications for test ban treaties; Rockville, MD (United States); 
19-21 Apr 1994. In Proceedings of the symposium on the Non- 
Proliferation Expenment (NPE): Results and implications for test 
ban treaties. 599p. Order Number DE95011413. Source: OSTI; 
NTIS; GP Dep. 

The NPE was observed by three hydrophone arrays located off 
of the coast of California: (1) a special sonobuoy pattern deployed 
for the Lawrence Livermore National Laboratory by COM- 


PATWINGSSPAC, U.S. Navy, (2) the SwellEx vertical line array 
deployed by the Marine Physical Laboratory, Scripps Institute of 
Oceanography, and (3) an array of the U.S. Navy SOSUS system. 
The P phase from the event was just visible in the sonobuoy data, 
very clear on the vertical line array (after beamforming), and mod- 


erately well recorded on the SOSUS array. Calibration of the 
SwellEx array hydrophones and electronics allows us to estimate 
the pressure level of the NPE P phase at 75-80 dB re 1 uPas- 
cal**2/Hz between 2 and 9 Hz. We use observations of the 
HUNTERS TROPHY nuclear test to demonstrate several beam- 
forming methods that use vertical line arrays to suppress the 
predominantly horizontally propagating ambient acoustic noise. 
Such arrays could be used to supplement seismic systems for 
monitoring inaccessible continental regions from adjacent oceans. 


27343 (CONF-9404100-, pp. Paper 32, 6 Pages) An 
overview of the on-site inspection measurements from the 
non-proliferation experiment. Zucca, J.J. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

An on-site inspection (OSI) is an in-person visit to site to collect 
data and examine evidence in order to determine the source of an 
ambiguous event detected via remote monitoring systems or other 
measures. Its purpose is to determine whether the treaty has been 
violated, to deter violations, and to build confidence. At the time of 
this writing, it is anticipated that the Comprehensive Test Ban 
Treaty (CTBT) being developed in the Conference on Disarmament 
will contain OS! provisions. In an era of testing moratoria, the Non- 
Proliferation Experiment (NPE) provided a unique opportunity to 
investigate candidate OSI techniques. On site inspections could oc- 
cur in three different contexts: after-the-fact inspections based on 
information from remote monitoring systems; inspections prior to, 
during, and after large declared chemical explosions (e.g., a large 
mining explosion); continuous monitoring inspections with unat- 
tended sensors at certain agreed-upon sites (e.g., previous test 
sites). OSI monitoring techniques need to be designed to detect 
the phenomena and residual effects of nuclear explosions. In the 
underground case, the primary effects of interest for OSI are the 
electromagnetic pulse, shock waves, aftershocks, radioactive gas, 
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rubble zone, and apical void. These effects are well known and the 
basic techniques for their detection well established. We designed 
our measurement program for the NPE to answer specific issues 
about these detection technologies. Our measurement program in- 
cludes the following: zerotime electromagnetic measurements; 
seismic aftershock survey; before and after electrical soundings; 
gas tracers introduced into the explosive; before and after multi- 
spectral overhead imagery from low-flying aircraft; before and after 
geological surveys. 


27344 (CONF-9404100—, pp. Paper 33, 7 Pages) Post-test 
geologic observations made at the non-proliferation experi- 
ment site, N-tunnel, Nevada Test Site. Townsend, D.R. 
(Raytheon Services Nevada, Mercury, NV (United States)); Brad- 
ford, R.P.; Hopkins, S.P. Lawrence Livermore National Lab., CA 
(United States). [1994]. From Symposium on the non-proliferation 
experiment results and implications for test ban treaties; Rockville, 
MD (United States); 19-21 Apr 1994. In Proceedings of the sympo- 
sium on the Non-Proliferation Experiment (NPE): Results and 
implications for test ban treaties. 599p. Order Number 
DE95011413. Source: OSTI; NTIS; GP Dep. 

Qualitative evaluations of damage resulting from an underground 
explosion can provide valuable information concerning the size of 
the charge, as well as the location of a clandestine detonation. 
However, caution must be exercised during the appraisal because 
the effects of an explosion are a function of many factors in addi- 
tion to yield. Construction techniques, the physical properties of the 
surrounding rock, and the depth of burial are all important consid- 
erations when evaluating the effects of an underground detonation. 
Raytheon Services Nevada geologists documented underground 
and surface effects of the Non-Proliferation Experiment, as they 
have for all recent underground weapons-effects tests conducted 
by the Defense Nuclear Agency. Underground, the extent of the 
visible damage decreased rapidly from severe at the closest in- 
spection point 100 m from the Working Point, to insignificant 300 m 
from the Working Point. The severity of damage correlates in some 
instances with the orientation of the drift with respect to the shock- 
wave propagation direction. No evidence of the Non-Proliferation 
explosion was visible on the mesa surface 389 m above the Work- 
ing Point the day after the explosion. 


27345 (CONF-9404100-—, pp. Paper 34, 7 Pages) EMP from a 
chemical explosion originating in a tunnel. Kelly, B. (Los 
Alamos National Lab., NM (United States)). Lawrence Livermore 
National Lab., CA (United States). [1994]. From Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

Electromagnetic pulses generated by a chemical explosion deep 
in a tunnel have been detected by sensors placed on both sides of 
the portal. These detectors consisted of antennas, current trans- 
formers, B-dots, and D-dots. The main objective was to collect 
data for non-proliferation studies complementary to and in coopera- 
tion with seismic methods. The electric field strength at the portal 
was computed from the data to be on the order of 50 millivolts per 
meter, with a Fourier transform indicating that most of the energy 
occurs below about 3 MHz. Several of the sensors displayed peri- 
odic sharp spikes probably not related to the device. Surface 
guided waves were detected along power and ground cables plus 
the railroad track. Time dependent surface current and charge 
were measured on the portal door, which serves as a secondary 
source for external radiation. 


27346 (CONF-9404100—, pp. Paper 35, 13 Pages) Low- 
frequency electromagnetic measurements at the NPE and 
Hunter’s Trophy: A comparison. Sweeney, J.J. (Lawrence Liver- 
more National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). [1994]. From Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 
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Sensors and recorders were deployed for both the Non- 
Proliferative Experiment (NPE) and Hunter’s Trophy to measure 
low-frequency (1-30 Hz) electric and magnetic fields accompanying 
the detonation. Two stations were used for each event, located at a 
slant range of about 500 m, with measurements of orthogonal hori- 
zontal electric field and orthogonal horizontal and vertical magnetic 
field. Signals were recorded digitally with at 200 Hz sampling rate. 
Separate magnetic and electric signals were recorded which can 
be related both to the detonation and the arrival of the shock wave. 
The detonation time signal from the nuclear explosion is a rela- 
tively short pulse occurring with no detectable delay (within 0.5 ms) 
ranging from 11-19 ms after the detonation time. The cause of the 
initial electromagnetic signal for both chemical and nuclear explo- 
sions is unknown; the differences between the NPE and Hunter's 
Trophy results may be related to the different mechanisms involved 
with plasma generation between nuclear and chemical explosions. 


27347 (CONF-9404100—, pp. Paper 36, 10 Pages) Sponta- 
neous potential and teliluric measurements on Rainier Mesa 
relaed to the NPE. Sweeney, J.J. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1994]. From Symposium on the non-proliferation 
experiment results and implications for test ban treaties; Rockville, 
MD (United States); 19-21 Apr 1994. In Proceedings of the sympo- 
sium on the Non-Proliferation Experiment (NPE): Results and 
implications for test ban treaties. 599p. Order Number 
DE95011413. Source: OSTI; NTIS; GP Dep. 

We made measurements of spontaneous potential (SP) on 
Rainier Mesa to see if changes in subsurface electrical properties 
of rock related to the Non-Proliferation Experiment (NPE) explosion 
can be detected at the surface. A north-south line, repeated 3 
times and running within 50 m of surface ground zero (SGZ) of 
Hunter's Trophy and within 20 m of SGZ of the NPE, was mea- 
sured before and after the NPE. An east-west line, with one end 
within 20 m of SGZ of the NPE was also run before and after the 
NPE. High values of surface potential along the north-south line in 
the vicinity of the NPE apparently moved northward after the deto- 
nation. A similar change was not noted on the east-west line. A 
telluric line (0.025-0.1 Hz and 8.0 Hz) was also run prior to the 
NPE along the same north-south line as the SP measurement, but 
farther to the west of SGZ for Hunter's Trophy. There is a promi- 
nent high in the 8 Hz data in the northern part that may be related 
to a former nuclear test, but it could also be related to local geol- 
ogy. Results from these geophysical methods, while showing some 
promise for use in an on-site monitoring regime, also emphasize 
the need for repeatable background reference data. 


27348 (CONF-9404100-, pp. Paper 37, 8 Pages) Low- 
altitude overhead imagery acquisition pre- and post-NPE. 
Pickles, W.L. (Lawerence Livermore National Lab., CA (United 
States)); Shines, J.E.; Hawley, D.L. Lawrence Livermore National 
Lab., CA (United States). [1994]. From Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties; Rockville, MD (United States); 19-21 Apr 1994. In Pro- 
ceedings of the symposium on the Non-Proliferation Experiment 
(NPE): Results and implications for test ban treaties. 599p. Order 
Number DE95011413. Source: OSTI; NTIS; GP Dep. 

We have successfully acquired all the planned overhead imagery 
(OHI) of the Non-Proliferation Experiment (NPE). The data set is 
very large and complete. Image mosaics of the area around the 
NPE Ground Zero (GZ) were taken at 37 12.6948N by 116 12 
35.496W on top of Rainier Mesa in Areas 12 at NTS. The data 
were taken from a total of eight overflights on six different days. 
Preliminary analysis of the thermal infrared, 8-12.5-micron scanner 
band, taken before and after the NPE, shows some low-emission 
effects in virgin soil after the NPE. These effects could be due to 
the acceleration of the surface caused by NPE. Preliminary analy- 
sis of the visible high-resolution color RC-30 photography shows 
the senescence of oak leaves in an areas of 2 km around GZ. 
Several other groups also independently observed this phenome- 
non when they returned to the mesa on Friday morning, 48 hours 
after the NPE. Detailed study of the photography and the scanner 
data will be necessary to map the actual aerial extent of the senes- 
cence. If the effect is proven to be limited to the area around GZ, 
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then we will have supporting evidence that we have actually ob- 
served shock-induced premature senescence of oak leaves. Such 
overhead imagery could be used to help reduce the search area 
during an on-site inspection as part of the Comprehensive Test 
Ban Treaty verification activities. 


27349 (CONF-9404100-, pp. Paper 38, 5 Pages) EMP at the 
Non-Proliferation Experiment. Bell, J. (AWE, Aldermaston (United 
Kingdom)). Lawrence Livermore National Lab., CA (United States). 
[1994]. From Symposium on the non-proliferation experiment re- 
sults and implications for test ban treaties; Rockville, MD (United 
States); 19-21 Apr 1994. In Proceedings of the symposium on the 
Non-Proliferation Experiment (NPE): Results and implications for 
test ban treaties. 599p. Order Number DE95011413. Source: 
OSTI; NTIS; GP Dep. 

This experiment presented an opportunity to field customized 
equipment designed to detect and record electromagnetic pulse 
(EMP) emanations from an explosion over a wide frequency range. 
Any data recorded could be used in conjunction with the seismic 
methods to further non-proliferation studies. No EMP emanations 
were detectable from the four sensors deployed outside the tunnel 
confines. 


27350 (CONF-9404100-, pp. Paper 27, 5 Pages) Separation 
of source and propagation effects at regional distances. Gold- 
stein, P. (Lawrence Livermore National Lab., CA (United States)); 
Jarpe, S.; Mayeda, K. Lawrence Livermore National Lab., CA 
(United States). [1994]. From Symposium on the non-proliferation 
experiment results and implications for test ban treaties; Rockville, 
MD (United States); 19-21 Apr 1994. In Proceedings of the sympo- 
sium on the Non-Proliferation Experiment (NPE): Results and 
implications for test ban _ treaties. 599p. Order Number 
DE95011413. Source: OSTI; NTIS; GP Dep. 

Improved estimates of the contributions of source and propaga- 
tion effects to regional seismic signals are needed to explain the 
performance of existing discriminants and to help develop more ro- 
bust methods for identifying underground explosions. In this paper, 
we use close-in, local, and regional estimates of explosion source 
time functions to remove source effects from regional recordings of 
the Non-Proliferation Experiment (NPE), a one kiloton chemical ex- 
plosion in N-tunnel at Rainier Mesa on the Nevada Test Site, and 
nearby nuclear explosions and earthquakes. Using source cor- 
rected regional waveforms, we find that regional Pg and Lg spectra 
of shallow explosions have significant low frequency (~1Hz) en- 
hancements when compared to normal depth earthquakes. Data 
and simulations suggest that such enhancements are most sensi- 
tive to source depth, but may also be a function of mechanism, 
source receiver distance, and regional structure. 


27351 (CONF-950232-38) Development of an automated 
ammunition processing system for battlefield use. Speaks, 
D.M.; Chesser, J.B.; Lloyd, P.D.; Miller, E.D.; Ray, T.L.; Weil, B.S. 
Oak Ridge National Lab., TN (United States). [1995]. 9p. Spon- 
sored by Department of the Army, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 6. American Nuclear Soci- 
ety meeting on robotics and remote systems; Monterey, CA 
(United States); 5-10 Feb 1995. Order Number DE95007389. 
Source: OSTI; NTIS; GPO Dep. 

The Future Armored Resupply Vehicle (FARV) will be the com- 
panion ammunition resupply vehicle to the Advanced Field Artillery 
System (AFAS). These systems are currently being investigated by 
the US Army for future acquisition. The FARV will sustain the 
AFAS with ammunition and fuel and will significantly increase capa- 
bilities over current resupply vehicles. Currently ammunition is 
transferred to field artillery almost entirely by hand. The level of au- 
tomation to be included into the FARV is still under consideration. 
At the request of the US Army's Project Manager, AFAS/FARV, 
Oak Ridge National Laboratory (ORNL) identified and evaluated 
various concepts for the automated upload, processing, storage, 
and delivery equipment for the FARV. ORNL, working with the 
sponsor, established basic requirements and assumptions for con- 
cept development and the methodology for concept selection. A 
preliminary concept has been selected, and the associated critical 
technologies have been identified. ORNL has provided technology 
demonstrations of many of these critical technologies. A technology 
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demonstrator which incorporates all individual components into a 
total process demonstration is planned for late FY 1995. 


27352 (LA-12794-MS) Engineering models of deflagration- 
to-detonation transition. Bdzil, J.B.; Son, S.F. Los Alamos 
National Lab., NM (United States). Jul 1995. 87p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95016380. Source: OSTI; NTIS; GPO 
Dep. 

For the past two years, Los Alamos has supported research into 
the deflagration-to-detonation transition (DDT) in damaged ener- 
getic materials as part of the explosives safety program. This 
program supported both a theory/modeling group and an experi- 
mentation group. The goal of the theory/modeling group was to 
examine the various modeling structures (one-phase models, two- 
phase models, etc.) and select from these a structure suitable to 
model accidental initiation of detonation in damaged explosives. 
The experimental data on low-velocity piston supported DDT in 
granular explosive was to serve as a test bed to help in the selec- 
tion process. Three theoretical models have been examined in the 
course of this study: (1) the Baer-Nunziato (BN) model, (2) the 
Stewart-Prasad-Asay (SPA) model and (3) the Bdzil-Kapila-Stewart 
model. Here we describe these models, discuss their properties, 
and compare their features. 


27353 (LA-UR-93-3839, pp. 183-203) Yield estimation 
based on calculated comparisons to particle velocity data 
recorded at low stress. Rambo, J. (Lawrence Livermore National 
Lab., CA (United States)). Los Alamos National Lab., NM (United 
States). Nov 1993. DOE Contract W-7405-ENG-48. (CONF- 
930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper deals with the problem of optimizing the yield estima- 
tion process if some of the material properties are known from 
geophysical measurements and others are inferred from in-situ dy- 
namic measurements. The material models and 2-D simulations of 
the event are combined to determine the yield. Other methods of 
yield determination from peak particle velocity data have mostly 
been based on comparisons of nearby events in similar media at 
NTS. These methods are largely empirical and are subject to addi- 
tional error when a new event has different properties than the 
population being used for a basis of comparison. The effect of ma- 
terial variations can be examined using LLNL’s KDYNA computer 
code. The data from an NTS event provide the instructive example 
for simulation. 


27354 (LA-UR-93-3839, pp. 327-340) Seismic wavetorm 
modeling of explosions at distances of 10-100 km. Herrmann, 
R.B. (Saint Louis Univ., MO (United States)); Al-Eqabi, G.; 
Hutchensen, K. Los Alamos National Lab., NM (United States). 
Nov 1993. (CONF-930397—: Numerical modeling for underground 
nuclear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). In Proceedings of the Numerical Modeling for 
Underground Nuclear Test Monitoring Symposium. 404p. Order 
Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The classification of shallow seismic sources in terms of size and 
mechanism is not trivial when the sources are small in size and 
recorded at distances less than 1000 km. Current operational tech- 
niques serve to distinguish between spatially distributed industrial 
chemical explosions with inter-shot delays and point sources on the 
basis on spectral scalloping. Data sets used for algorithm validation 
are not robust enough to contain both shallow (<2 km) and deeper 
(>2 km) crustal earthquakes, large point chemical explosions, as 
well as arealy distributed chemical explosions. Wave propagation 
theory may make up for these knowledge gaps. Perfect event dis- 
crimination is not presently possible. The suite of all recorded 
seismic events can be, and is being, culled on the basis of depth, 
spectral characteristics indicative of delayed shots and spectral ra- 
tios between different phases in different frequency bands, leaving 
a subset of events requiring further examination, if possible. 


27355 


(LA-UR-95-2384) New high-nitrogen energetic mate- 
rials for gas generators in space ordnance. Campbell, M.S.; 
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Lee, Kien-Yin; Hiskey, M.A. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950720-9: 
AIAA/SAE/ASME joint propulsion conference and exhibit, San 
Diego, CA (United States), 10-12 Jul 1995). Order Number 
DE95016821. Source: OSTI; NTIS; GPO Dep. 

High-nitrogen nitroheterocyclic energetic compounds are used as 
explosives, propellants, and gas generants when safe, thermally 
stable, cool-burning energetic materials are desired. A series of 
compounds are compared for sensitivity properties and calculated 
burn performance. Thermodynamic equilibrium calculations by 
NASA/Lewis rocket propellant and Blake gun propellant codes 
gave flame temperatures, average molecular weight, and identity of 
the equilibrium burn products for ambient, rocket, and gun 
pressure environments. These compounds were subjected to cal- 
culations both as monopropellants and as 50/50 weight ratio 
mixtures with ammonium nitrate (AN). Special attention was paid to 
calculated toxic products such as carbon monoxide and hydrogen 
cyanide, and how these were affected by the addition of an oxi- 
dizer AN. Several compounds were noted for further calculations of 
a formulation ad experimental evaluation. 


27356 (LA-UR-95-2429) Microstructural model of mechani- 
cal initiation of energetic materials. Browning, R.V. Los Alamos 
National Lab., NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950846-23: American Physical Society biennial 
conference on shock compression of condensed matter, Seattle, 
WA (United States), 13-18 Aug 1995). Order Number 
DE95016887. Source: OSTI; NTIS; GPO Dep. 

Mechanical initiation of chemical reactions in energetic materials 
depends on microstructural details of the materials. Several models 
are described in the literature that are appropriate for a continuum, 
such as energy dissipation from plastic flow, or shear bands. A 
technique is presented here for developing initiation models using 
relations between macroscopic variables and conditions at inter- 
grain contact areas in a granular material. The chemical processes 
that lead to initiation are included by using a 2-D numerical heat 
transfer model of energy flux on a surface spot of a half-space 
medium with multiple species chemical reactions. A number of cal- 
culations are done and the time to ignition at a given fluence is 
obtained as a function of spot size. Then simple kinematic relations 
between macroscopic stresses and the inter-grain contact forces 
are developed and the shearing velocity at the contact region is 
related to the macroscopic shear strain rate. Combining these rela- 
tions leads to an ignition criterion in terms of macroscopic pressure, 
shear-strain rate and time. Even though very simple approximations 
for most relations are used, the overall result is similar to commonly 
used detonation initiation criterion. Experiments to define the con- 
stants in the model are under development and will be described. 


27357 (LA-UR-95-2450) Bioremediation of high explosives. 
Kitts, C.L. (Los Alamos National Lab., NM (United States). Chemi- 
cal Science and Technology Div.); Alvarez, M.A.; Hanners, J.L.; 
Ogden, K.L.; Vanderberg-Twary, L.; Unkefer, P.J. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509139—1: 7. ACS special symposium: emerging tech- 
nologies in hazardous waste management, Atlanta, GA (United 
States), 17-20 Sep 1995). Order Number DE95016880. Source: 
OSTI; NTIS; GPO Dep. 

Manufacture and use of high explosives has resulted in contami- 
nation of ground water and soils throughout the world. The use of 
biological methods for remediation of high explosives contamina- 
tion has received considerable attention in recent years. 
Biodegradation is most easily studied using organisms in liquid cul- 
tures. Thus, the amount of explosive that can be degraded in liquid 
culture is quite small. However, these experiments are useful for 
gathering basic information about the biochemical pathways of 
biodegradation, identifying appropriate organisms and obtaining 
rates of degradation. The authors’ laboratory has investigated all 
three major areas of explosives bioremediation: explosives in solu- 
tion, explosives in soil, and the disposal of bulk explosives from 
demilitarization operations. They investigated the three explosives 
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most commonly used in modern high explosive formulations: 2,4,6- 
trinitrotoluene (TNT), hexahydro 1,3,5-trinitro-1,3,5-triazine (RDX) 
and octahydro-1 ,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX). 


27358 (LA-UR-95-2514) Dynamic compaction of granular 
materials in a tube with wall friction, applied to deflagration-to- 
detonation transition. Hill, L.G. (Los Alamos National Lab., NM 
(United States)); Kapila, A.K. Los Alamos National Lab., NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9507152-1: 20. international symposium on shock waves, 
Pasadena, CA (United States), 24-28 Jul 1995). Order Number 
DE95017010. Source: OSTI; NTIS; GPO Dep. 

A theoretical problem is considered in which a granular material 
is pushed through a tube of arbitrary cross-section by a constant 
velocity piston against the resistance of compaction work and wall 
friction. The crushing of the material is dictated by a simple yet 
physically reasonable compaction law. By considering two special 
cases - the limit of vanishing friction and the quasistatic limit - we 
identify the two basic compaction wave structures. We then con- 
sider the general case in which the two waves interact. Estimates 
suggest that for typical deflagration-to-detonation tests explosive at 
the wall melts on time scales short compared to the experiment. 


27359 (LA-UR-95-2523) Isentrope energy, Hugoniot tem- 
perature, and the Mie-Gruneisen equation of state. Forest, C.A. 
Los Alamos National Lab., NM (United States). [1995]. 4p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950846-18: American 
Physical Society biennial conference on shock compression of con- 
densed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95017008. Source: OSTI; NTIS; GPO Dep. 

Analytic expressions for both the isentrope energy and tempera- 
ture along the Hugoniot curve may be expressed in terms of a 
single integral function for a Mie-Gruneisen equation of state with 
constant heat capacity cy. 


27360 (LA-UR-95-2526) Microtextural characterization of 
copper shaped charge jet fragments. Wright, S.I. (Los Alamos 
National Lab., NM (United States)); Bingert, J.F.; Zernow, L. Los 
Alamos Nationa! Lab., NM (United States). [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950846-3: American Physical Society bi- 
ennial conference on shock compression of condensed matter, 
Seattle, WA (United States), 13-18 Aug 1995). Order Number 
DE95017007. Source: OSTI; NTIS; GPO Dep. 

The microstructures of two soft-caught copper shaped charge jet 
particles were investigated. In particular, the spatial distributions of 
crystallographic texture within the particles were characterized us- 
ing point specific measurements of crystallographic orientation. 
Significant variations in preferred orientation were observed. These 
results are discussed in fight of previous computer simulations of 
the jetting process which showed significant radial gradients in both 
strain and strain rate. 


27361 (LA-UR-95-2602) Curved detonation fronts in solid 
explosives: Collisions and boundary interactions. Bdzil, J.B. 
(Los Alamos National Lab., NM (United States)); Aslam, T.D.; 
Stewart, D.S. Los Alamos National Lab., NM (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9507152-2: 20. interna- 
tional symposium on shock waves, Pasadena, CA (United States), 
24-28 Jul 1995). Order Number DE95016982. Source: OSTI; 
NTIS; GPO Dep. 

Detonation Shock Dynamics (DSD) can be used to model the ef- 
fects that shock curvature, «x, has oil detonation speed, Dp(x). At 
the edges of the explosive, Dp(x) is supplemented with boundary 
conditions. By direct numerical simulation (DNS). The authors 
study how the reaction zone interacts with the edge. DSD theory 
has been integrated with the level-set method of Osher and 
Sethian and the Los Alamos DNS code Mesa to create a powerful 
tool for simulating complex explosive containing systems. 


27362 (LA-UR-95-2636) Orientation-dependent shock re- 
sponse of explosive crystals. Dick, J.J. Los Alamos National 
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Lab., NM (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950846-—21: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016986. Source: 
OSTI; NTIS; GPO Dep. 

Some orientations of PETN crystals have anomalously high 
shock initiation sensitivity around 4 to 5 GPa. Results of a series of 
laser interferometry experiments at 4.2 GPa show that this is asso- 
ciated with an elastic-plastic, two-wave structure with large elastic 
precursors. Implications for the initiation mechanism in single crys- 
tals is discussed. Initial work on beta phase, monoclinic HMX is 
also described. 


27363 (LA-UR-95-2637) The two polymorphs of N-DNAT, a 
high nitrogen molecule. Lee, K.Y. (Los Alamos National Lab., 
NM (United States)); Chan, M. Los Alamos National Lab., NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9509213-2: American Defense Preparedness Association on 
energetic materials, Phoenix, AZ (United States), 24-27 Sep 1995). 
Order Number DE95016987. Source: OSTI; NTIS; GPO Dep. 

A novel azo triazole molecule was prepared. Based on X-ray 
crystallography data, this molecule, 1,1’-dinitro-3,3'-azo-1,2,4- 
triazole (N-DNAT) exists in two forms. The yellow color polymorph 
has a crystal density of 1.701 g/cm, while the density of the or- 
ange crystal is 1.831 g/cm®. Data from specific impulse (Isp) 
calculation indicates that N-DNAT is a potential candidate for pro- 
pellant applications. 


27364 (LA-UR-95-2761) Shock initiation of PBX-9502 at el- 
evated temperatures. Mulford, R.N.; Alcon, R.R. Los Alamos 
National Lab., NM (United States). [1995]. 16p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950846-29: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016934. Source: 
OSTI; NTIS; GPO Dep. 

The shock sensitivity of PBX-9502 is known to change with tem- 
perature. Both volume expansion and increased internal energy 
may contribute to theis phenomenon. PBX-9502 was heated and 
its initiation and detonation behavior was examined, using MI and 
shock tracker gauging on a light gas gun. Sensitivity and reactive 
wave profiles were measured. Complementary experiments were 
done on PBX-9502 made to undergo “ratchet growth”, or non- 
reversible anisotropic thermal expansion, under carefully controlled 
thermal cycling. This process causes noticeable size changes and 
significant changes in sensitivity. Sensitivity and reactive wave pro- 
files are discussed in terms of density and microscopic material 
morphology. 


27365 (LA-UR-95-2762) Wedge test data for three new ex- 
plosives: LAX112, 2,4-DNI, and TNAZ. Hill, L.G.; Seitz, W.L.; 
Kramer, J.F.; Murk, D.M.; Medina, R.S. Los Alamos National Lab., 
NM (United States). [1995]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950846— 
33: American Physical Society biennial conference on shock 
compression of condensed matter, Seattle, WA (United States), 13- 
18 Aug 1995). Order Number DE95016935. Source: OSTI; NTIS; 
GPO Dep. 

High pressure Pop-plots and inert Hugoniot curves have been 
measured for three new explosives: LAX112 (3,6-diamino-1,2,4,5- 
tetrazine-1,4-dioxide), 2,4-DNI (2,4-dinitroimidazole), and TNAZ 
(1,3,3-trinitroazetidine). LAX112 and 2,4-DNI are of interest be- 
cause of their insensitivity, while TNAZ is useful for its performance 
and castability. The shock sensitivity of LAX112 and 2,4-DNI fall 
between that of pressed TNT and PBX9502, LAX112 being the 
less sensitive. The shock sensitivity of TNAZ falls between that of 
pressed PETN and PBX9501. The Pop-plot and Hugoniot data for 
TNAZ matches well with the lower pressure gas-gun data of 
Sheffield, Gustavsen, and Alcon. The inert Hugoniots for all three 
materials are comparable to those of other explosives. 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


27366 (LA-UR-95-2765) Hugoniot and initiation measure- 
ments on TNAZ explosive. Sheffield, S.A.; Gustavsen, R.L.; 
Alcon, R.R. Los Alamos National Lab., NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950846-27: American 
Physical Society biennial conference on shock compression of con- 
densed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95016938. Source: OSTI; NTIS; GPO Dep. 

Article velocity measurements have been made on samples of 
TNAZ (1,3, 3-trinitroazetidine) explosive pressed to 98-99% of 
theoretical maximum density. Measurements were made with mag- 
netic particle velocity gauges and a VISAR interferometer. Stirrup 
shape magnetic particle velocity gauges were mounted on the front 
and back of the TNAZ pressing. The back gauge was located at 
the interface of the TNAZ and a PMMA window and was also used 
as the diffuse reflector for the VISAR measurement. This allowed 
the simultaneous measurement of particle velocity by both a mag- 
netic gauge and a VISAR. Well defined inputs to the TNAZ, 
ranging from 0.6 to 2.4 GPa, were produced by gas gun projectile 
impact. Unreacted Hugoniot data were obtained from the front 
gauge measurement and shock transit times through the TNAZ. A 
linear shock velocity vs. particle velocity fit of U, = 2.39 + 2.31 up 
mm/s was obtained for the unreacted Hugoniot. An elastic-plastic 
transmitted wave, similar to that which has been seen in other ex- 
plosive materials, was observed in the 0.6 GPa input experiment. 
Considerable amounts of reaction were observed in experiments 
with inputs of 1.6 and 2.4 GPa. 


27367 (LA-UR-95-2812) Modeling DDT in granular exple- 
sives with a multi-dimensional hydrocode. Kober, E.M.; Bdzil, 
J.B.; Son, S.F. Los Alamos National Lab., NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950846-32: Amer- 
ican Physical Society biennial conference on shock compression of 
condensed matter, Seattle, WA (United States), 13-18 Aug 1995). 


Order Number DE95016927. Source: OSTI; NTIS; GPO Dep. 

We describe results obtained with the implementation of a new 
large drag limit, two-phase continuum mixture model of DDT into 
MESA2D. The kinetics scheme originally described by BN is used 
to simulate a suite of 1D and 2D experiments. The BN kinetics 
scheme is found to be inadequate. 


27368 (NUREG/CP-0141, pp. 695-720) Degradation of HEPA 
filters exposed to DMSO. Bergman, W. (Lawrence Livermore Na- 
tional Laboratory, CA (United States)); Wilson, K.; Larsen, G. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guidance; 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; International Society of Nu- 
clear Air Treatment Technologies, Inc., Batavia, OH (United 
States); Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab. Feb 1995. (CONF-940738—: 23. DOE/NRC nuclear 
air cleaning and treatment conference, Buffalo, NY (United States), 
25-28 Jul 1994). In Proceedings of the 23rd DOE/NAC nuclear air 
cleaning conference. 820p. Source: OSTI; NTIS; GPO; INIS. 
Dimethyl sulfoxide (DMSO) sprays are being used to remove the 
high explosive (HE) from nuclear weapons in the process of their 
dismantiement. A boxed 50 cmf HEPA filter with an integral prefilter 
was exposed to DMSO vapor and aerosols that were generated by 
a spray nozzle to simulate conditions expected in the HE dissolu- 
tion operation. After 198 hours of operation, the pressure drop of 
the fitter had increased form 1.15 inches to 2,85 inches, and the ef- 
ficiency for 0.3 zm dioctyl sebacate (DOS) aerosols decreased form 
99.992% to 98.6%. Most of the DMSO aerosols had collected as a 
liquid pool inside the boxed HEPA. The liquid was blown out of the 
fitter exit with 100 cmf air flow at the end of the test. Since the filter 
still met the minimum allowed efficiency of 99.97% after 166 hours 
of exposure, we recommend replacing the filter every 160 hours of 
operation or sooner if the pressure drop increases by 50%. Exami- 
nation of the filter showed that visible cracks appeared at the joints 
of the wooden frame and a portion of the sealant had pulled away 
from the frame. Since all of the DMSO will be trapped in the first 
HEPA filter, the second HEPA filter should not suffer from DMSO 
degradation. Thus the combined efficiency for the first filter (98.6%) 
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and the second filter (99.97%) is 99.99996% for 0.3 um particles. If 
the first filter is replaced prior to its degradation, each of the filters 
will have 99.97% efficiency, and the combined efficiency will be 
99.999991%. The collection efficiency for DMSO/HE aerosols will 
be much higher because the particle size is much greater. 


27369 (SAND-95-0038C) Modeling thermal/chemical/ 
mechanical response of energetic materials. Baer, M.R. (and 
others); Hobbs, M.L.; Gross, R.J. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9507144—1: 26. international Institute fur Chemische Tech- 
nologies (ICT) conference, Karlsruhe (Germany), 4-7 Jul 1995). 
Order Number DES5014208. Source: OSTI; NTIS; GPO Dep. 

An overview of modeling at Sandia National Laboratories is pre- 
sented which describes coupled thermal, chemical and mechanical 
response of energetic materials. This modeling addresses cookoff 
scenarios for safety assessment studies in systems containing en- 
ergetic materials. Foundation work is discussed which establishes 
a method for incorporating chemistry and mechanics into multidi- 
mensional analysis. Finite element analysis offers the capabilities 
to simultaneously resolve reactive heat transfer and structural me- 
chanics in complex geometries. Nonlinear conduction heat transfer, 
with multiple step finite-rate chemistry, is resolved using a thermal 
finite element code. Rate equations are solved element-by-element 
using a modified matrix-free stiff solver This finite element software 
was developed for the simulation of systems requiring large num- 
bers of finite elements. An iterative implicit scheme, based on the 
conjugate gradient method, is used and a hemi-cube algorithm is 
employed for the determination of view factors in surface-to-surface 
radiation transfer The critical link between the reactive heat transfer 
and mechanics is the introduction of an appropriate constitutive 
material model providing a stress-strain relationship for quasi-static 
mechanics analysis. This model is formally derived from bubble 
nucleation theory, and parameter variations of critical model pa- 
rameters indicate that a small degree of decomposition leads to 
significant mechanical response. Coupled thermal/chemical/ 
mechanical analysis is presented which simulates experiments de- 
signed to probe cookoff thermal-mechanical response of energetic 
materials. 


27370 (SAND—95-0354C) Reliable simulation of metal sur- 
face penetration by lightning continuing currents. Zischank, W. 
(Univ. der Bundeswehr Muenchen, Neubiberg (Germany). Fakutaet 
fuer Elektrotechnik); Drumm, F.; Fisher, RuJ.; Schnetzer, G.H.; 
Morris, M.E. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9509199-3: International aerospace and ground conference on 
lightning and static electricity, Williamsburg, VA (United States), 26- 
28 Sep 1995). Order Number DE95016094. Source: OSTI; NTIS; 
GPO Dep. 

Of specific interest to Sandia National Laboratories is the as- 
sessment and reduction of the potential safety threat posed by the 
penetration of metallic casings of munitions due to the direct at- 
tachment of lightning strikes. A program with the ultimate aim of 
quantifying the fidelity of laboratory test techniques used to simu- 
late the penetration of metallic surfaces by lightning continuing 
currents has been undertaken. Descriptions of the program 
methodology, dominant factors found to influence test results, and 
data obtained so far are given. Based on considerations of funda- 
mental arc phenomenology and on the acquired experimental data, 
a standard test configuration has been established, which has 
been demonstrated at two independent laboratories to produce 
consistent results that are generally corroborative of techniques 
suggested elsewhere in the lightning literature. 


27371 (SAND—95-0827C) Laser acceleration of thin flyers. 
Farnsworth, A.V. Jr. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950846-17: American Physical Society biennial conference on 
shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016754. Source: 
OSTI; NTIS; GPO Dep. 
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Laser energy delivered through an optical fiber has been used to 
accelerate a thin metallic foil to high velocity. Subsequent impact of 
the foil onto an explosive charge can initiate an explosion. The 
present computational study addresses the physical processes of 
laser absorption, energy transport flyer acceleration, and foil impact 
on HE or on diagnostic materials in associated experiments. The 
objective has been to gain understanding that will allow optimizing 
the system for practical HE initiation. The structure of the foil, es- 
pecially the presence of a thermally insulating layer near the 
ablation surface, significantly influences foil effectiveness as an ini- 
tiator. These simulations show a marked effect on the acceleration 
process by that layer, which influences both the onset of full laser 
power absorption, and the physical competence of the foil on 
arrival at the HE. The effect on laser absorption is especially note- 
worthy at low laser intensity, where foil launch is marginal. A role of 
the glass fiber in absorbing laser energy and contributing ablated 
material is seen in the calculations and confirmed by experiments. 


27372 (SAND-95-1016C) Shock characterization of TOAD 
pins. Weirick, L.J. (Sandia National Lab., NM (United States)); 
Navarro, N.J. Sandia National Labs., Albuquerque, NM (United 
States). 1995. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950846—4: Amer- 
ican Physical Society biennial conference on shock compression of 
condensed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95016087. Source: OSTI; NTIS; GPO Dep. 

The purpose of this program was to characterize Time Of Arrival 
Detectors (TOAD) pins response to shock loading with respect to 
risetime, amplitude, repeatability and consistency. TOAD pins were 
subjected to impacts of 35 to 420 kilobars amplitude and approxi- 
mately 1 ms pulse width to investigate the timing spread of four 
pins and the voltage output profile of the individual pins. Sets of 
pins were also aged at 45°, 60°, and 80°C for approximately nine 
weeks before shock testing at 315 kilobars impact stress. Four 
sets of pins were heated to 50.2°C (125°F) for approximately two 
hours and then impacted at either 50 or 315 kilobars. Also, four 
sets of pins were aged at 60°C for nine weeks and then heated to 
50.2°C before shock testing at 50 and 315 kilobars impact stress, 
respectively. Particle velocity measurements at the contact point 
between the stainless steel targets and TOAD pins were made us- 
ing a Velocity Interferometer System for Any Reflector (VISAR) to 
monitor both the amplitude and profile of the shock waves. 


27373 (SAND—95-1126) Control of the reactant ion 
chemistry for the analysis of explosives by ion mobility spec- 
troscopy. Rodacy, P.J.; Ingersoll, D. Sandia National Labs., 
Albuquerque, NM (United States). Jul 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States);Department of Justice, 
Washington, DC (United States);Federal Aviation Administration, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Contract JBN3869750; Contract DTFA03-A-40009. Order Number 
DE95014533. Source: OSTI; NTIS; GPO Dep. 

Changes in the reactant ion composition in the ion mobility spec- 
trometer (IMS) can result in a change in the ionization processes 
occurring in the ionization region, ultimately leading to an altered 
instrumental response for the analyte, and exacerbating the prob- 
lem of qualitative and quantitative analysis. Some species are very 
susceptible to changes in reactant ions, while other species are 
relatively unaffected. These types of behavior are observed for two 
common explosives, namely, hexahydro-1 ,3,5-trinitrol,3,5-triazine 
(RDX) and 1,3,5-trinitrotoluene (TNT), respectively. To control the 
reactant ion composition, and hence the gas phase chemistry, it is 
necessary to control the composition of gases present in the ion- 
ization region of the IMS. A series of modifications are described 
for the PCP Phemto-Chem 100 IMS that afford the requisite con- 
trol. The effectiveness of these modifications for analysis of RDX 
and TNT are described and contrasted with that observed for the 
unmodified system. 


27374 
certification tests. Dorrell, L. (Sandia National Labs., Albu- 
querque, NM (United States)); Johnson, D. Sandia National Labs.., 
Albuquerque, NM (United States); AT and T Technologies, Inc., Al- 
buquerque, NM (United States). [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000 ; AC04-76DP00789. (CONF-9510195-2: 66. shock 


(SAND-95-1817C) Explosive components facility 
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and vibration symposium, Biloxi, MS (United States), 31 Oct - 3 
nov 1995). Order Number DE95016740. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories has recently completed construc- 
tion of a new Explosive Components Facility (ECF) that will be 
used for the research and development of advanced explosives 
technology. The ECF includes nine indoor firing pads for detonat- 
ing explosives and monitoring the detonations. Department of 
Energy requirements for certification of this facility include detona- 
tion of explosive levels up to 125 percent of the rated firing pad 
capacity with no visual structural degradation resulting from the ex- 
plosion. The Explosives Projects and Diagnostics Department at 
Sandia decided to expand this certification process to include vi- 
bration and acoustic monitoring at various locations throughout the 
building during these explosive events. This information could then 
be used to help determine the best locations for noise and vibra- 
tion sensitive equipment (e.g. scanning electron microscopes) used 
for analysis throughout the building. This facility has many unique 
isolation features built into the explosive chamber and laboratory 
areas of the building that allow normal operation of other building 
activities during explosive tests. This paper discusses the design of 
this facility and the various types of explosive testing performed by 
the Explosives Projects and Diagnostics Department at Sandia. 
However, the primary focus of the paper is directed at the vibration 
and acoustic data acquired during the certification process. This in- 
cludes the vibration test setup and data acquisition parameters, as 
well as analysis methods used for generating peak acceleration 
levels and spectral information. Concerns over instrumentation 
issues such as the choice of transducers (appropriate ranges, res- 
onant frequencies, etc.) and measurements with long cable lengths 
(500 feet) are also discussed. 


27375 (SAND-95-1893C) Reactive wave growth in shock- 
compressed thermally degraded high explosives. Renlund, 
A.M. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950846~7: Amer- 
ican Physical Society biennial conference on shock compression of 
condensed matter, Seattle, WA (United States), 13-18 Aug 1995). 
Order Number DE95016758. Source: OSTI; NTIS; GPO Dep. 

The authors have performed experiments to study the effect of 
thermal degradation on shock sensitivity and growth to detonation 
of several high-density plastic bonded explosives, confined in stain- 
less steel cells. Assemblies were heated in situ in the target 
chamber of a light-gas gun. Confinement was varied to allow, in 
some cases, for thermal expansion of the explosive, and in other 
cases to vent the decomposition gases. Particle velocity profiles 
were measured using VISAR at a LiF window interface. Results for 
the IHE PBX-9502 showed that its sensitivity to shock initiation 
could be dramatically increased or decreased depending on the 
confinement conditions during heating. Effects were much less pro- 
nounced for PBX-9404 and PBX-9501. 


27376 (SAND-95-8687C) Thermal decomposition of ener- 
getic materials by STMBMS measurements: Application of 
Simultaneous Thermogravimetric Modulated Beam Mass Spec- 
trometry (STMBMS) to the study of energetic materials. 
Behrens, R. Jr. Sandia Labs., Livermore, CA (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9509198—1: 24. 
North American Thermal Analysis Society meeting, San Francisco, 
CA (United States), 10-13 Sep 1995). Order Number DE95016008. 
Source: OSTI; NTIS; GPO Dep. 

Simultaneous thermogravimetric modulated beam mass spec- 
trometry (STMBMS) and time-of-flight velocity (TOF) spectra have 
been developed to study reactions that occur during the thermal 
decomposition of liquids and solids. The data obtained with these 
techniques are the identity of the reaction products and their rates 
of gas formation as a function of time. Over the past several years, 
these techniques have been applied to the study of energetic 
materials that are used in propellants and explosives. In this pre- 
sentation, the details of the STMBMS and TOF velocity spectra 
techniques will be reviewed, the advantages of the techniques over 
more conventional thermal analysis and mass spectrometry mea- 
surements will be discussed, and the use of the techniques will be 
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illustrated with results on the thermal decomposition of hexahydro- 
1,3,5-trinitro-s-triazine (RDX). 


27377 (UCID—20622-94-1) Chemistry and materials science 
progress report, FY 1994. Lawrence Livermore National Lab., CA 
(United States). Jul 1995. 97p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95017023. Source: OSTI; NTIS; GPO Dep. 

Research is reported in the areas of surface science, fundamen- 
tals of the physics and processing of metals, energetic materials, 
transactinide materials and properties and other indirectly related 
areas of weapons research. 


27378 (UCRL-ID-117240) CHEETAH: A next generation 
thermochemical code. Fried, L.; Souers, P. Lawrence Livermore 
National Lab., CA (United States). Nov 1994. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95016067. Source: OSTI; NTIS; GPO 
Dep. 

CHEETAH is an effort to bring the TIGER thermochemical code 
into the 1990s. A wide variety of improvements have been made in 
Version 1.0. We have improved the robustness and ease of use of 
TIGER. All of TIGER’s solvers have been replaced by new algo- 
rithms. We find that CHEETAH solves a wider variety of problems 
with no user intervention (e.g. no guesses for the C-J state) than 
TIGER did. CHEETAH has been made simpler to use than TIGER; 
typical use of the code occurs with the new standard run com- 
mand. CHEETAH will make the use of thermochemical codes more 
attractive to practical explosive formulators. We have also made an 
extensive effort to improve over the results of TIGER. CHEETAH’s 
version of the BKW equation of state (BKWC) is able to accurately 
reproduce energies from cylinder tests; something that other BKW 
parameter sets have been unable to do. Calculations performed 
with BKWC execute very quickly; typical run times are under 10 
seconds on a workstation. In the future we plan to improve the un- 


derlying science in CHEETAH. More accurate equations of state 
will be used in the gas and the condensed phase. A kinetics capa- 
bility will be added to the code that will predict reaction zone 
thickness. Further ease of use features will eventually be added; 
an automatic formulator that adjusts concentrations to match de- 
sired properties is planned 


27379 (UCRL-ID-118663) Hazard assessment of residues 
from DMSO solutions of PBX-9404 and LX-10. LeMay, J.D.; 
Hoffman, D.M. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017037. Source: OSTI; NTIS; GPO Dep. 

During development of the High Explosive (HE) Dissolution 
Workstations at Pantex and LLNL HMX-containing residues occa- 
sionally were observed on tooling surfaces. Evaporation of the 
solvent (dimethyl sulfoxide, or DMSO) appeared to be the mecha- 
nism for their formation. This report assesses the potential hazards 
of these residues. In particular: (1) Are they inherently more sensi- 
tive than the high explosives from which they are derived? and (2) 
Can they propagate a burn along the tooling surface, and in so do- 
ing, perhaps light the flammable DMSO solution, or undissolved 
HE? Both a literature review and experiments were performed to 
address the first question. Drop-hammer measurements were made 
at Pantex Plant on many mixtures of HMX polymorphs obtained by 
reclaiming HMX from PBX-9404/DMSO and LX-10/DMSO solutions 
by the addition of water. Microscopy revealed that the resulting 
powders contained fractions of the reportedly more sensitive alpha- 
and delta-HMX polymorphs, tests indicated some of these powders, 
especially those low in binder content, might be somewhat more 
sensitive than beta-HMX. The reclaimed powders appear to contain 
HMX crystals of similar size and composition as those observed in 
the Workstation residues. The latter are expected to be less sensi- 
tive, however, because of their expected higher binder content. 
Evaporated HMX residues like those that might form in the Disso- 
lution Workstation were evaluated at LLNL for sensitivity to impact, 
friction and electrostatic spark. Only impact and friction were found 
to cause some of the residues to react; however the reaction never 
propagated for more than a few millimeters over the surface. 
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27380 (UCRL-ID—120385) Development of non-hazardous 
explosives for security training and testing (NESTT). Kury, 
J.W.; Simpson, R.1. Lawrence Livermore National Lab., CA (United 
States). 21 Jun 1995. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015881. Source: OSTI; NTIS; GPO Dep. 

A series of materials has been prepared that have authentic 
properties of explosives but are non-hazardous. These NESTT ma- 
terials are prepared by coating a few micron thick layer of an 
explosive on a non-reactive substrate. This produces a formulation 
with an authentic vapor and molecular signature. Authentic x-ray 
and oxygen/nitrogen density signatures are obtained through the 
appropriate choice of a substrate. The signatures of NESTT TNT 
and NESTT Comp. C-4 have been verified by instrument and K-9 
detection in a Beta Test Program. 
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Refer also to citation(s) 25583, 26483, 26698, 27043, 27316, 
27318, 27319, 27324, 27326, 27328, 27329, 27330, 27331, 27332, 
27333, 27334, 27335, 27336, 27337, 27338, 27340, 27341, 27342, 
27343, 27344, 27345, 27346, 27347, 27348, 27349, 27350, 27359, 
27411, 27522, 27524, 27584, 27585 


27381 (BNL-61977) HEU age determination. Moorthy, A.R.; 
Kato, W.Y. Brookhaven National Lab., Upton, NY (United States). 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-950787-36: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016015. Source: OSTI; NTIS; INIS; GPO Dep. 

A technique has been developed to determine the Highly En- 
riched Uranium (HEU) Age which is defined as the time since the 
HEU was produced in an enrichment process. The HEU age is de- 
termined from the ratios of relevant uranium parents and their 
daughters viz *°°Th/*4U and 25'Pa/*55U. Uranium isotopes are 
quantitatively measured by their characteristic gammas and their 
daughters by alpha spectroscopy. In some of the samples where 
HEU is enriched more than 99%, the only mode of HEU age deter- 
mination is by the measurement of °°'Pa since there is negligible 
quantity of 2°°Th due to very low atom concentrations of *4U in 
the sample. In this paper we have presented data and methodol- 
ogy of finding the age of two HEU samples. 


27382 (DOE/EA-1035) Relocation of the Weapons Compo- 
nent Testing Facility. Environmental assessment. USDOE Los 
Alamos Area Office, NM (United States). Jan 1995. 26p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95012131. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Assessment (EA) for the Relocation of the 
Weapons Component Testing Facility (WCTF), Los Alamos 
National Laboratory (LANL), Los Alamos, New Mexico (DOE/EA- 
1035), January, 1995, analyzes the Department of Energy (DOE) 
proposal to relocate the WCTF from Building 450 to Building 207. 
Both buildings are within Technical Area (TA) 16 at LANL. The 
WCTF is a testing shop used by LANL to test physical characteris- 
tics of non-explosive materials and structural components to be 
used in weapons and other devices such as commercial aircraft 
components, well casings, and bridge structures. The WCTF oper- 
ations include using beryllium and solid depleted uranium samples, 
but no other types of radioactive materials. The proposed action 
also includes installing and operating a new hydraulic load testing 
machine, and building a small mechanical equipment room on an 
existing loading dock. Relocating the WCTF to Building 207 and in- 
stalling the larger hydraulic press would allow WCTF operations to 
become more efficient and productive by increasing the usable 
space, consolidating with similar testing operations, and increasing 
the testing capabilities for larger weapons components. Increased 
efficiency and productivity would allow the WCTF to better fulfill 
LANL'’s programmatic responsibility to maintain weapons develop- 
ment capability and test stored weapons components. 


27383 (DOE/NV-296-Rev.2) A perspective on atmospheric 


nuclear tests in Nevada: Fact Book, Revision 2. Friesen, H.N. 
Raytheon Services Nevada, Las Vegas, NV (United States). Jun 
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1995. 45p. Sponsored by USDOE, Washington, 
States). DOE Contract AC08-91NV10833. 
DE95017466. Source: OSTI; NTIS; GPO Dep. 
This fact book provides historical background and perspective on 
the nuclear testing program at the Nevada Test Site (NTS). Nu- 
clear tests contributing to the off-site deposition of radioactive 
fallout are identified, and the concept of cumulative estimated ex- 
posure is explained. The difficulty of associating health effects with 
radiation is presented also. The status of litigation against the gov- 
ernment and legislation as of September 1994 are summarized. 


DC (United 
Order Number 


27384 (DOE/NV/11432-174) Pre-operational environmental 
monitoring plan for the Device Assembly Facility at the 
Nevada Test Site. Ferate, F.D. Reynolds Electrical and Engineer- 
ing Co., Inc., Las Vegas, NV (United States). Jan 1995. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-94NV11432. Order Number DE95016393. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nuclear explosives operations have been and may continue to 
be an important component of the DOE mission at the NTS. This 
mission has been to conduct the nation’s nuclear testing program 
in a safe, secure, and efficient manner while assuring full compli- 
ance with state and federal regulations, and DOE order’s and 
directives. These operations have generally included assembly, 
disassembly or modification, staging, transportation, and tesbng of 
nuclear explosive devices. They may also include maintenance, re- 
pair, retrofit, and surveillance. The Device Assembly Facility (DAF) 
was constructed to provide a dedicated facility in which to prepare 
nuclear explosives assemblies for their intended disposition. This 
facility will provide for combined operations (replacing two separate 
facilities) and incorporates state-of-the-art safety and security fea- 
tures while minimizing the risks of environmental impacts. The 
facility has been completed but not yet operated, so the impacts to 
be considered will b e based on normal operations and not on the 
impacts of construction activities. The impacts will arise from 
nuclear explosives operations that require the handling of high ex- 
plosives in combination with special nuclear materials. Wastes from 
operation of the earlier device assembly facilities have included 
grams of epoxies, pints of solvents, and small quantities of waste 
explosives. These are hazardous (includes radioactive) wastes and 
are disposed of in accordance with state and federal regulations. 
Assuming similar operations at the DAF, non-hazardous (includes 
non-radioactive) solid waste would be transported to a permitted 
landfill. Waste explosives would be sent to the Area 11 Explosive 
Ordnance Disposal Unit. Other hazardous waste would be sent to 


the Area 5 Radioactive Waste.Management Site for shipment or 
burial. 


27385 (LA-12962-MS) Atmospheric transport of neutrons 
and gamma rays from a high-altitude nuclear detonation. Byrd, 
R.C. Los Alamos National Lab., NM (United States). Jul 1995. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95014936. Source: 
OSTI; NTIS; GPO Dep. 

Although radiation outputs from nuclear detonations in free 
space are well established, few studies exist of effect of atmo- 
spheric transport on the resulting intensity, energy, and time 
signatures. This report presents calculations for generic sources at 
high altitudes, 20-50 km above the Earth's surface, in an atmos- 
phere whose density decreases almost exponentially with height. 
The sources are instantaneous time bursts with simple energy de- 
pendences: gamma rays use an evaporation spectrum; neutrons 
use either a Gaussian fusion or a Maxwell fission spectrum. The 
observation angles vary from vertical to 5° below the horizon, and 
detectors are placed in either geosynchronous or low Earth orbits 
(100 km). All calculations use the Monte Carlo N-Particle (MCNP) 
transport code in either its photon, neutron, or coupled neutron- 
photon modes, with the coupled mode being applied to the 
production of gamma rays by neutron inelastic scattering. The 
standard MCNP outputs are analyzed to extract the intensity, en- 
ergy, and time dependences of the fluence as functions of either 
source altitude or observation angle. In general, the intensities 
drop rapidly below about 30-km source altitude or +5’ slant angle. 
Above these limits, the gamma-ray signal loses substantial inten- 
sity but still contains most of the original source information. In 
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contrast, neutron scattering produces little or no decrease in inten- 
sity, but it rapidly degrades much of the information about the 
original source spectrum. Finally, although there is abundant 
gamma-ray production from neutron inelastic scattering, the result- 
ing signatures appear to provide little additional information. 


27386 (LA-UR-93-3839, pp. 247-257) Modelling of nuclear 
explosions in hard rock sites. Brunish, W.M. (Los Alamos Na- 
tional Lab., NM (United States)); App, F.N. Los Alamos National 
Lab., NM (United States). Nov 1993. (CONF-930397—: Numerical 
modeling for underground nuclear test monitoring symposium, Du- 
rango, CO (United States), 23-25 Mar 1993). In Proceedings of the 
Numerical Modeling for Underground Nuclear Test Monitoring Sym- 
posium. 404p. Order Number DE95003509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This study represents part of a larger effort to systematically 
model the effects of differing source region properties on ground 
motion from underground nuclear explosions at the Nevada Test 
Site. In previous work by the authors the primary emphasis was on 
alluvium and both saturated and unsaturated tuff. We have at- 
tempted to model events on Pahute Mesa, where either the 
working point medium, or some of the layers above the working 
point, or both, are hard rock. The complex layering at these sites, 
however, has prevented us from drawing unambiguous conclusions 
about modelling hard rock. 


27387 (LA-UR-93-3839, pp. 259-266) Effects of explosions 
in hard rocks. Heuze, F.E. (Lawrence Livermore National Lab.., 
CA (United States)); Walton, O.R.; Maddix, D.M.; Shaffer, R.J.; 
Butkovich, T.R. Los Alamos National Lab., NM (United States). 
Nov 1993. DOE Contract W-7405-ENG-48. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This work relates to explosions in hard rocks (ex: basalt, granite, 
limestone...). Hard rock masses typically have a blocky structure 
created by the existence of geologic discontinuities such as bed- 
ding contacts, faults, and joints. At very high pressure - hundreds 
of kilobars and above - these discontinuities do not act separately, 
and the rock appears to be an equivalent continuous medium. At 
stress of a few tens of kilobars and below, the geologic discontinu- 
ities contro] the kinematics of the rock masses. Hence, the 
simulation of rock dynamics, anywhere but in the very-near source 
region, should account for those kinematics. 


27388 (LA-UR-95-1670) Use of hazard assessments to 
achieve risk reduction in the USDOE Stockpile Stewardship 
(SS-21) Program. Fischer, S.R. (Los Alamos National Lab., NM 
(United States)); Konkel, H.; Bott, T.; Eisenhawer, S.W.; DeYoung, 
L.; Hockert, J. Los Alamos National Lab., NM (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-951135—7: Inter- 
national mechanical engineering congress and exhibition - winter 
annual meeting of the American Society of Mechanical Engineers, 
San Francisco, CA (United States), 12-17 Nov 1995). Order Num- 
ber DE95014008. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes the nuclear explosive hazard assess- 
ment activities performed to support US Department of Energy 
(DOE) Stockpile Stewardship Demonstration Project SS-21, better 
known as the “Seamless Safety” program. Past practice within the 
DOE Complex has dictated the use of a significant number of post- 
designfabrication safety reviews to analyze the safety associated 
with operations on nuclear explosives and to answer safety ques- 
tions. These practices have focused on reviewing-in or auditing-in 
safety vs incorporating safety in the design process. SS-21 was 
proposed by the DOE as an avenue to develop a program to “inte- 
grate established, recognized, verifiable safety criteria into the 
process at the design stage rather than continuing the reliance on 
reviews, evaluations and audits.” The entire Seamless Safety de- 
sign and development process is verified by a concurrent hazard 
assessment (HA). The primary purpose of the SS-21 Demonstra- 
tion Project HA was to demonstrate the feasibility of performing 
concurrent HAs as part of an engineering design and development 
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effort and then to evaluate the use of the HA to provide an indica- 
tion in the risk reduction or gain in safety achieved. To accomplish 
this objective, HAs were performed on both baseline (i.e., old) and 
new (i.e. SS-21) B61-0 Center Case Section disassembly pro- 
cesses. These HAs were used to support the identification and 
documentation of weapon- and process-specific hazards and 
safety-critical operating steps. Both HAs focused on identifying ac- 
cidents that had the potential for worker injury, public health 
effects, facility damage, toxic gas release, and dispersal of radioac- 
tive materials. A comparison of the baseline and SS-21 process 
risks provided a semi-quantitative estimate of the risk reduction 
gained via the Seamless Safety process. 


27389 (LA-UR-95-1754) Detonation probabilities of high 
explosives. Eisenhawer, S.W.; Bott, T.F.; Bement, T.R. Los 
Alamos National Lab., NM (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-951135-5: International mechanical engi- 
neering congress and exhibition - winter annual meeting of the 
American Society of Mechanical Engineers, San Francisco, CA 
(United States), 12-17 Nov 1995). Order Number DE95014006. 
Source: OSTI; NTIS; GPO Dep. 

The probability of a high explosive violent reaction (HEVR) fol- 
lowing various events is an extremely important aspect of 
estimating accident-sequence frequency for nuclear weapons dis- 
mantiement. In this paper, we describe the development of 
response curves for insults to PBX 9404, a conventional high- 
performance explosive used in US weapons. The insults during 
dismantiement include drops of high explosive (HE), strikes of tools 
and components on HE, and abrasion of the explosive. In the case 
of drops, we combine available test data on HEVRs and the results 
of flooring certification tests to estimate the HEVR probability. For 
other insults, it was necessary to use expert opinion. We describe 
the expert solicitation process and the methods used to consoli- 
date the responses. The HEVR probabilities obtained from both 
approaches are compared. 


27390 (LA-UR-95-1774) A hazards analysis of a nuclear 
explosives dismantiement. Bott, T.F.; Eisenhawer, S.W. Los 
Alamos National Lab., NM (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-951135—4: International mechanical engi- 
neering congress and exhibition - winter annual meeting of the 
American Society of Mechanical Engineers, San Francisco, CA 
(United States), 12-17 Nov 1995). Order Number DE95014005. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the methodology used in a quantitative 
hazard assessment of a nuclear weapon disassembly process. 
Potential accident sequences were identified using an accident- 
sequence fault tree based on operational history, weapon safety 
studies, a hazard analysis team composed of weapons experts, 
and walkthroughs of the process. The experts provided an initial 
screening of the accident sequences to reduce the number of acci- 
dent sequences that would be quantified. The accident sequences 
that survived the screening process were developed further using 
event trees. Spreadsheets were constructed for each event tree, 
the accident sequences associated with that event tree were en- 
tered as rows on the spreadsheet, and that spreadsheet was linked 
to spreadsheets with initiating-event frequencies, enabling event 
probabilities, and weapon response probabilities. The probability 
and frequency distribution estimates used in these spreadsheets 
were gathered from weapon process operational data, surrogate in- 
dustrial data, expert judgment, and probability models. Frequency 
distributions were calculated for the sequences whose point-value 
frequency represented 99% of the total point-value frequency using 
a Monte Carlo simulation. Partial differential importances of events 
and distributions of accident frequency by weapon configuration, lo- 
cation, process, and other parameters were calculated. 


27391 


(LA-UR-95-1775) A human reliability analysis of a 
nuclear explosives dismantiement. Bott, T.F. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-951135-8: International mechanical engineering 
congress and exhibition - winter annual meeting of the American 
Society of Mechanical Engineers, San Francisco, CA (United 
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States), 12-17 Nov 1995). Order Number DE95014004. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes the methodology used in a human reliability 
analysis (HRA) conducted during a quantitative hazard assessment 
of a nuclear weapon disassembly process performed at the Pantex 
plant. The probability of human errors during the disassembly 
process is an extremely important aspect of estimating accident- 
sequence frequency for nuclear weapons processing. The methods 
include the systematic identification of potential human-initiated or 
enabled accident sequences using an accident-sequence fault tree, 
the extensive use of walkthroughs and videotaping of the disas- 
sembly process, and hands-on testing of postulated human errors. 
THERP modeling of rule-based behavior and operational data anal- 
ysis of errors in skill-based behavior are described. A simple 
method for evaluating the approximate likelihood of nonmalevolent 
violations of procedures was developed and used to examine the 
process. The HRA occurred concurrently with process design, so 
considerable interaction between the analysts and designers oc- 
curred and resulted in design changes that are discussed in the 
paper. 


27392 (LA-UR-95-2382) Use of influence diagrams in gas 
transfer system option prioritization. Heger, A.S. (New Mexico 
Univ., Albuquerque, NM (United States). Dept. of Chemical and 
Nuclear Engineering); Garcia, M.D. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951135- 
14: International mechanical engineering congress and exhibition - 
winter annual meeting of the American Society of Mechanical Engi- 
neers, San Francisco, CA (United States), 12-17 Nov 1995). Order 
Number DE95016822. Source: OSTI; NTIS; GPO Dep. 

A formal decision-analysis methodology was applied to aid the 
Department of Energy (DOE) in deciding which of several gas 
transfer system (GTS) options should be selected. The decision 
objectives for this case study, i.e., risk and cost, were directly de- 
rived from the DOE guidelines. Influence diagrams were used to 
define the structure of the decision problem and clearly delineate 
the flow if information. A set of performance matrices wee used in 
conjunction with the influence diagrams to assess and evaiuate the 
degree to which the objectives of the case study were met. These 
performance measures were extracted from technical models, de- 
sign and operating data, and professional judgments. The results 
were aggregated to provide an overall evaluation of the different 
design options of the gas transfer system. Consequently, the re- 
sults of this analysis were used as an aid to DOE to select a viable 
GTS option. 


27393 (NUREG/CP-0141, pp. 721-741) Proposed retrofit of 
HEPA filter plenums with injection and sampling manifolds for 
in-place filter testing. Fretthold, J.K. (EG&G Rocky Flats, Inc., 
Golden, CO (United States)). USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

The importance of testing HEPA filter exhaust plenums with con- 
sideration for As Low as Reasonably Achievable (ALARA) will 
require that new technology be applied to existing plenum designs. 
HEPA filter testing at Rocky Flats has evolved slowly due to a 
number of reasons. The first plenums were built in the 1950's, pre- 
ceding many standards. The plenums were large, which caused air 
dispersal problems. The systems were variable air flow. Access to 
the filters was difficult. The test methods became extremely 
conservative. Changes in methods were difficult to make. The ac- 
ceptance of new test methods has been made in recent years with 
the change in plant mission and the emphasis on worker safety. 


27394 (NUREG/CP-0141, pp. 784-807) Ventilation system 
design for control of radioactive airborne particulates during 
the decontamination and dismantlement (D&D) of the plant 
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one ore silos. Williams, J.E. lll (Parsons Environmental Services, 
Inc., Fairfield, OH (United States)). USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Environmental Guidance; Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

The Fernald facility is a 1,050-acre site located in southwest 
Ohio. In July 1989, production was discontinued. The Fernald site 
has completed its site wide Remedial Investigation/Feasibility Study 
(RV/FS). In the RI/FS, a variety of response actions where identified 
for various Operable Unit (OU) area at the FEMP. Of the many re- 
sponse actions in progress at the FEMP, removal action No.17 (in 
OU-3), known as the Decontamination & Dismantlement (D&D) of 
the Plant One Ore Silos, exemplifies a state of the art nuclear air 
cleaning system. Constructed in 1953, Plant 1 was the Sampling 
Plant for the FEMP site and the receiving point for incoming ores 
and residues to be processed for the production of uranium metal. 
The contents were removed except for small amounts of residue. 
The objective of the removal action is to mitigate the potential for 
release of contaminants or potential hazards presented by the 
Piant One Ore Silos until totai remediation of the OU-3 area is per- 
formed. All D&D work activity is controlled to prevent the release of 
contamination. The work areas are isolated with physical barriers 
and a ventilated containment system. The containment for the silo 
structures consists of scaffolding and polyethylene fabric sheeting 
(area containment). The containment material is flame-retardant 
and corrosion resistant in compliance with DOE Order 6430.1A. 
Ventilation air is filtered through portable air cleaning devices 
equipped with pre-filters and High Efficiency Particulate Air (HEPA) 
fiters and monitored before discharge to the atmosphere. This pa- 
per will illustrate the design of the ventilation in compliance with 
ASME codes AG-1, N509, N510, and DOE order 6430.1A. The 
materials of construction and design of the ductwork, stack, 
portable nuclear air cleaning units, and the type of air sampler 
used will be addressed. Also, this paper will describe the phase 
approach to dismantiement and ventilation that resulted in reduced 
costs and waste minimization. 


27395 (SAND-95-1472) Measuring the dynamic compres- 
sion and release behavior of rocks associated with 
HYDROPLUS (Part 2). Furnish, M.D. Sandia National Labs., Albu- 
querque, NM (United States). Jul 1995. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95015735. Source: OSTI; NTIS; 
GPO Dep. 

Three sets of rock samples have been subjected to planar im- 
pact to characterize loading, Hugoniot and release responses. A 
slate form Pennsylvania was tested over the stress range of 5 GPa 
to 140 GPa. Phyllite from the Lupin Mine (Canada) was tested 
over the 14-50 GPa stress region. Finally, granite samples from 
the SHIST test site (New Mexico) were tested over the 10-20 GPa 
stress region. The granite tests included a transmitted-wave experi- 
ment at about 10 GPa. In 12 of the 13 tests, a reverse-ballistic 
configuration (optimized for Hugoniot and release measurements) 
was used. The remaining test (conducted on the granite) provided 
a transmitted waveform from which precursor, Hugoniot and re- 
lease properties were obtained. Velocity interferometry (VISAR) 
was used as the primary diagnostic throughout. The slate data 
showed an unexpected inflection downward in the Hugoniot at 
around 8 GPa. The slate and granite showed release paths lying 
below the Hugoniot for lower stress levels (below ~ 60 GPa), while 
the slate release paths were “normal” (above the Hugoniot) at 
higher stress levels. In addition, the granite releases were found to 
lie substantially below the Hugoniot in the 30-40 GPa region; this 
may be related to the quartz-stishovite transition. The present re- 
sults are generally consistent with earlier work. 


27396 


(SAND-95-1532C) Explosion proofing the “explo- 
sion proof” vacuum cleaner. Jones, R.D.; Chen, K.C.; Holmes, 
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S.W. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9509199-1: International 
aerospace and ground conference on lightning and static electric- 
ity, Williamsburg, VA (United States), 26-28 Sep 1995). Order 
Number DE95015240. Source: OSTI; NTIS; GPO Dep. 

Because of the low humidity environments required in the fabri- 
cation of nuclear explosives, assembly technicians can be charged 
to tens of kilovolts while operating, for example, compressed air, 
venturi-type, ‘explosion proof’ vacuum cleaners. Nuclear explosives 
must be isolated from all sources of, and return paths for, AC 
power and from any part of the lightning protection system. This 
requirement precludes the use of static ground conductors to drain 
any charge accumulations. Accordingly, an experimental study of 
the basic charging mechanisms associated with vacuum operations 
were identified, the charge generation efficacies of various com- 
mercial cleaners were established, and a simple method for 
neutralizing the charge was devised. 


27397 (SAND-95-1818) Characteristics and development 
report for the MC4396 trajectory sensing signal generator 
(TSSG). Dye, J.A.; Brandt, D.J.; Miller, T.J.; Vanecek, C.W.; 
Skogmo, P.J. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1995. 256p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016767. Source: OSTI; NTIS; GPO Dep. 

This report describes the design and development activities that 
were involved in the MC4396 Trajectory Sensing Signal generator 
(TSSG). The TSSG is a modern trajectory safety subsystem which 
was developed for use in the B61-3/4/10 system, as well as for a 
possible future B61-MAST system. 


27398 (SAND-95-8004) Review of the handling, shipping, 
and storage equipment (H-GEAR) for the W87. Brown, L.A.; 
Higuera, M.C. Sandia National Labs., Livermore, CA (United 
States). Aug 1995. 89p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95016861. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The H1473 container and other related handling, shipping, and 
storage equipment (known as “H-gear”) for the W87 weapon sys- 
tem was structurally evaluated. The review team concluded that 
the H-gear meets all the established safety requirements for their 
design conditions, except for the H1476 adapter for the H1473 
container. This adapter does not have a sufficient safety margin in 
a 12-inch-high drop at —35 F temperature. The H-gear for the @68 
weapon system was given a cursory evaluation of the modification 


for the H1639, for use as a “Storage only” container supports the 
conclusion. 


27399 (SAND—95-8232) ES&H development activities for 
the W89 warhead. Pretzel, C.W. Sandia National Labs., Albu- 
querque, NM (United States). Aug 1995. 112p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95016863. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Environmental, Safety and Health (ES&H) issues became an im- 
portant design consideration during the development of the W89 
warhead for the SRAM 11 (Short-Range Attack Missile) missile. An 
action plan was developed to handle these issues at all the pro- 
duction agencies and at both the system and the component level. 
The main thrust was in the area of solvent substitution, in particular 
for solder flux removal. The cleaner d-limonene followed by an 
isopropyl alcohol rinse was selected for applications were the tradi- 
tional cleaners were 1,1,1 trichloroethane or trichloroethylene. 
Compatibility testing rather than efficacy testing dominated the 
development effort. In addition to other solvent substitution applica- 
tions, organic materials that were free of toluene diisocynate (TDI), 
and methylene dianiline (MDA) were explored for use in the W89. 


27400 (UCRL-CR-121207) Generation of low-frequency 
electric and magnetic fields during large- scale chemical and 
nuclear explosions. Adushkin, V.V. (Academy of Sciences, 
Moscow (Russian Federation). Inst. for Dynamics of the Geo- 
spheres); Dubinya, V.A.; Karaseva, V.A.; Soloviev, S.P.; Surkov, 
V.V. Lawrence Livermore National Lab., CA (United States). Jun 
1995. 190p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015966. Source: OSTI; NTIS; GPO Dep. 

We discuss the main parameters of the electric field in the sur- 
face layer of the atmosphere and the results of the investigations 
of the natural electric field variations. Experimental investigations of 
the electromagnetic field for explosions in air are presented. Elec- 
tromagnetic signals generated by underground nuclear and 
chemical explosions are discussed and explosions for 1976-1991 
are listed. Long term anomalies of the earth’s electromagnetic field 
in the vicinity of underground explosions were also investigated. 
Study of the phenomenon of the irreversible shock magnetization 
showed that in the zone nearest to the explosion the quasistatic 
magnetic field decreases in inverse proportion to the distance. 


27401 (UCRL-ID—120738) NIF system-design requirements 
for nuclear-weapons physics experiments. Perry, T.S. (ed.) 
(Lawrence Livermore National Lab., CA (United States)); Wilde, 
B.H. (ed.). Lawrence Livermore National Lab., CA (United States). 
Apr 1995. 2ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016187. Source: OSTI; NTIS; GPO Dep. 

One of the objectives of the National ignition Facility (NIF) is to 
provide an aboveground experimental capability for conducting 
weapons-physics experiments, for maintaining nuclear compe- 
tence. To achieve the high-energy-density regimes needed for a 
science-based stockpile stewardship program, NIF must produce 
conditions similar to those in nuclear weapon explosions. This 
imposes fundamental facility design requirements on NIF. This doc- 
ument summarizes those requirements for opacity, radiation-flow, 
equation-of-state, non-LTE and x-ray laser, hydrodynamic, and 
capsule-implosion experiments. 


27402 (UCRL-ID—121259) QUESO: Containment data re- 
port. Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015940. Source: OSTI; NTIS; GPO Dep. 

The OUESO event was detonated in hole U10bf of the Nevada 
Test Site as indicated in figure 1.1. The device had a depth-of-budal 
(DOB) of 216 m in the alluvium of Area 2, about 460 m above the 
Paleozoic and about 360 m above the standing water level, as 
shown in figures 1.2 and 1.3(l). Stemming of the 1.63 m diameter 
emplacement hole followed the plan shown in figure 1.4. A 1.22 m 
diameter liner was grouted inside the emplacement hole between 
depths of 202 and 222.5 m. An additional exploratory hole (Ue2bf) 
was drilled 15 to the west of the emplacement hole. This hole was 
grouted from depth to 24 m below the surface and filled with naive 
backfill to the surface. A log of the stemming operations was main- 
tained by Holmes & Narver(2). Detonation time was 08:00 PDT on 
August 11, 1982 and about 25.5 minutes later a subsurface col- 
lapse to a little greater than half the DOB occurred. Slight pressure 
change activity was detected about 54 hours later. No radiation ar- 
rivals were detected above the ground surface and the QUESO. 


27403 (UCRL-ID—121260) LABQUARK containment data 
report. Hudson, B.; Stubbs, T.; Heinle, R. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1995. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95015948. Source: OSTI; NTIS; GPO 
Dep. 

The LABQUARK event was detonated in hole U19an of the 
Nevada Test Site. Detonation time was 15:30 PDT on September 
30, 1986. A surface collapse occurred at about 3 hour, 51 minutes 
after detonation. No measurements of the crater dimensions were 
made, however, visual estimates of the crater depth varied from 1 
to 4 feet depending upon the observer. No radiation arrivals were 


detected above ground and the LABQUARK event containment 
was satisfactory. 


27404 (UCRL-ID—-121261) KRYDOST: Containment data re- 
port. Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 70p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015944. Source: OSTI; NTIS; GPO Dep. 
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The KRYDOST event was detonated in hole U2co of the Nevada 
Test Site as indicated in figure 1.1. The device had a depth-of- 
burial (DOB) of 335 m in the Paintbrush tuff of Area 2, about 200 
m above the Paleozoic and about 260 m above the standing water 
level, as shown in figures 1.2 and 1.3(l). Stemming of the 2.44 m 
diameter emplacement hole followed the plan shown in figure 1.4. 
An additional exploratory hole (Ue2co) was drilled 15-24 m to the 
south-south east of the emplacement hole. This hole was grouted 
from depth to the surface. A log of the stemming operations was 
maintained by Holmes & Narver(2). | During drilling, a deeply dip- 
ping fault was discovered to intersect both the emplacement and 
the satellite holes and an associated antithetic fault also found to 
intersect the emplacement hole as seen in figures 1.2 and 1.3. 
Detonation time was 13:00 PDT on May 6, 1982 and about 3 
hours later a subsurface collapse to about half the DOB occurred. 
No radiation arrivals were detected above the ground surface and 
the KRYDOST containment was considered successful. 


27405 (UCRL-ID—121262) CEBRERO containment data 
report. Hudson, B.; Stubbs, T.; Heinle, R. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1995. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95016001. Source: OSTI; NTIS; GPO 
Dep. 

The CEBRERO event was detonated in hole UScw of the 
Nevada Test Site. Detonation time was 1:00 PM PST on August 
14, 1985. No subsidence was observed. Radiation arrivals were 
detected to a depth of 145 m in the emplacement hole; however, 
no radiation was detected at any elevation above that. The CE- 
BRERO event containment was satisfactory. 


27406 (UCRL-ID-121264) LABAN containment data report. 
Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015950. Source: OSTI; NTIS; GPO Dep. 

The LABAN event was detonated in hole U2ff of the Nevada 
Test Site. The device had a depth-of-burial of 326 m in the allu- 
vium of Area 4, about 240 m above the standing water level 
(SWL). Stemming of the 2.44 m diameter emplacement hole fol- 
lowed the plan. A log of the stemming operations was maintained 
by Holmes and Narver. Detonation time was 06:33 PDT on August 
3, 1983. About 75 minutes later the chimney began collapsing to 
the surface. A major collapse event occurred 5 minutes later with 
episodes continuing for the next 20 minutes. No radiation arrivals 
were detected in the emplacement hole at depths less than 106 m 
and the LABAN containment was considered successful. 


27407 (UCRL-ID-121265) WEXFORD containment data re- 
port. Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015947. Source: OSTI; NTIS; GPO Dep. 

The WEXFORD event was detonated in hole U2cr of the 
Nevada Test Site. A plan view map of the local region of hole U2cr 
showing the surface projections of the faults and the local drill 
holes is given. The device had a depth-of-burial of 314 m in the 
Tunnel Beds tuff of Area 2, about 120 m above the standing water 
level (SWL). Stemming of the 2.44 m diameter emplacement hole 
followed the plan. A log of the stemming operations was main- 
tained by Holmes and Narver. Detonation time was 07:45 PDT on 
August 30, 1984 and about 26 minutes later the chimney collapsed 
to the surface leaving a small, off-center crater which grew, over 
several days, until it took on a cookie cutter form encompassing 
the emplacement hole and having a mean diameter of about 35 m. 
An interior, highly asymmetric crater had a mean diameter of about 
12 m. No functioning monitors detected radiation arrivals in the 
emplacement hole above a depth of 130 m and the WEXFORD 
containment was considered successful. 


27408 (UCRL-ID-121266) MARIBO containment data re- 
port. Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 59p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015945. Source: OSTI; NTIS; GPO Dep. 
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The MARIBO event was detonated in hole U2cs of the Nevada 
Test Site (figure 1.1). Detonation time was 6:03 PM PST on June 
26, 1985 and evidence of a subsurface subsidence to below the 
top plug was observed about 76.3 minutes later. No radiation due 
to the detonation of MARIBO was detected above ground at any 
time. 


27409 (UCRL-JC—117649) Using nonlinear optimization 
methods to reverse engineer liner material properties from 
EFP tests. Murphy, M.J. (Lawrence Livermore National Lab., CA 
(United States)); Baker, E.L. Lawrence Livermore National Lab., 
CA (United States). 27 Feb 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950537-6: 15. international symposium on ballistics, Haifa 
(Israel), 21-24 May 1995). Order Number DE95013264. Source: 
OSTI; NTIS; GPO Dep. 

The utility of variable metric nonlinear optimization methods for 
reverse engineering liner material constitutive modeling parameters 
is described. We use an effective new code created by coupling the 
nonlinear optimization code NLQPEB with the DYNA2D finite ele- 
ment hydrocode. The optimization code determines the “best” set 
of liner material properties by running DYNA2D in a loop, varying 
the liner model constitutive parameters, and minimizing the differ- 
ence between the EFP profiles of the calculation and experiment. 
The results of four different EFP warhead tests with the same cop- 
per liner material are used to determine material parameters for 
the Steinberg-Guinan, Johnson-Cook, & Armstrong-Zerilli models. 
In @ companion paper we describe the successful application of 
this methodology to the forward engineering of liner contours to 
achieve desired EFP shapes. The methodology of utilizing a 
coupled optimization/finite element code provides a significant im- 
provement in warhead designs and the warhead design process. 
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Refer also to citation(s) 26485, 26690, 26693, 26694, 26695, 
26696, 26697, 26699, 27028, 27354, 28528 


27410 (LA-13007-MS) GRMPY surface ground motion mea- 
surements in Area 16. Deupree, R.G. Los Alamos National Lab., 
NM (United States). Sep 1995. 116p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95017247. Source: OSTI; NTIS; GPO Dep. 

The GRMPY surface ground motion data collection system was 
fielded on two shallowly buried high explosive tests in Area 16 at 
the Nevada Tests Site. Excellent data were collected on both tests 
and on two very small high explosive calibration tests conducted 
prior to the main tests. The data superficially resemble surface 
ground motion data for nuclear weapons tests, but there are differ- 
ences. The most obvious is the rate of decline in peak vertical 
velocity with horizontal distance. Less obvious is the ratio of the 
surface ground zero peak vertical acceleration to the surface 
ground zero peak vertical velocity. The ramifications of these fea- 
tures as tools for on-site verification are explored. 


27411 (LA-UR-93-3839, pp. 1-9) Summary of Numerical 
Modeling for Underground Nuclear Test Monitoring Sympo- 
sium. Taylor, S.R. (Los Alamos National Lab., NM (United States)); 
Kamm, J.R. Los Alamos National Lab., NM (United States). Nov 
1993. (CONF-930397—: Numerical modeling for underground nu- 
clear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). In Proceedings of the Numerical Modeling for 
Underground Nuclear Test Monitoring Symposium. 404p. Order 
Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the Proceedings of the Numerical Mod- 
eling for Underground Nuclear Test Monitoring Symposium held in 
Durango, Colorado on March 23-25, 1993. The symposium was 
sponsored by the Office of Arms Control and Nonproliferation of 
the United States Department of Energy and hosted by the Source 
Region Program of Los Alamos National Laboratory. The purpose 
of the meeting was to discuss state-of-the-art advances in numeri- 
cal simulations of nuclear explosion phenomenology for the 
purpose of test ban monitoring. Another goal of the symposium 
was to promote discussion between seismologists and explosion 
source-code calculators. Presentation topics include the following: 
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numerical model fits to data, measurement and characterization of 
material response models, applications of modeling to monitoring 
problems, explosion source phenomenology, numerical simulations 
and seismic sources. 


27412 (LA-UR-—93-3839, pp. 11-16) Numerical modeling and 
the physical basis of seismic discriminants. Denny, M.D. Los 
Alamos National Lab., NM (United States). Nov 1993. (CONF- 
930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate seismic event discrimination is critical to detection of 
nuclear explosions. Numerical modeling applied to seismic event 
discrimination can lead to increased reliability of proliferation 
detection. It is particularly applicable to error budgeting and to un- 
derstanding explosion and earthquake phenomenologies. There 
also is a need for minimum requirements to validate the models 
used in numerical modeling. 


27413 (LA-UR-98-3839, pp. 17-24) Modeling the explosion- 
source region: An overview. Glenn, L.A. (Lawrence Livermore 
National Lab., CA (United States)). Los Alamos National Lab., NM 
(United States). Nov 1993. DOE Contract W-7405-ENG-48. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The explosion-source region is defined as the region surrounding 
an underground explosion that cannot be described by elastic or 
anelastic theory. This region extends typically to ranges up to 1 
km/(kt)'/$ but for some purposes, such as yield estimation via hy- 
drodynamic means (CORRTEX and HYDRO PLUS), the maximum 
range of interest is less by an order of magnitude. For the simula- 
tion or analysis of seismic signals, however, what is required is the 
time resolved motion and stress state at the inelastic boundary. 
Various analytic approximations have been made for these bound- 
ary conditions, but since they rely on near-field empirical data they 
cannot be expected to reliably extrapolate to different explosion 
sites. More important, without some knowledge of the initial energy 
density and the characteristics of the medium immediately sur- 
rounding the explosion, these simplified models are unable to 
distinguish chemical from nuclear explosions, identify cavity decou- 
pling, or account for such phenomena as anomalous dissipation 
via pore collapse. 


27414 (LA-UR-93-3839, pp. 37-48) It’s material strength, 
not a negative Grueneisen gamma. Sinz, K.H.P.H. (Lawrence Liv- 
ermore National Lab., CA (United States)); Moss, W.C. Los Alamos 
National Lab., NM (United States). Nov 1993. DOE Contract 
W-7405-ENG-48. (CONF-930397-—: Numerical modeling for under- 
ground nuclear test monitoring symposium, Durango, CO (United 
States), 23-25 Mar 1993). In Proceedings of the Numerical Model- 
ing for Underground Nuclear Test Monitoring Symposium. 404p. 
Order Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrocode simulations of CORRTEX data (shock position as a 
function of time) require a model for the material properties of the 
medium in which the explosion occurs. Prior to the BULLION un- 
derground nuclear test, Furnish performed gun experiments on 
core samples that were taken from a satellite hole near the work- 
ing point. We have analyzed some of these data and constructed a 
constitutive model that is consistent with the gun data. The model 
consists of a Mie-Grueneisen equation of state that is parameter- 
ized using a Hugoniot, a Grueneisen gamma that is only volume 
dependent, and a pressure dependent strength model. Previous 
analyses of these particular experiments have ignored material 
strength, because of its lack of influence on numerical simulations 
of the CORRTEX data. However, if strength is excluded, negative 
gammas are required to fit Furnish’s data, but these negative gam- 
mas give an extremely poor fit to the CORRTEX field data. Our 
simple model, which includes strength, has a positive volume de- 
pendent gamma. The model fits Furnish’s laboratory data and the 
measured experimental CORRTEX data. What is remarkable about 
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the model is that all of the parameters in it can be obtained from 
the gun data, indicating that laboratory experiments of this type 
{and perhaps others) on core samples are potentially more useful 
than believed previously. 


27415 (LA-UR-93-3839, pp. 65-92) Incorporating damage 
mechanics into explosion simulation models. Sammis, C.G. 
(Univ. of Southern California, Los Angeles, CA (United States)). 
Los Alamos National Lab., NM (United States). Nov 1993. DOE 
Contract W-7405-ENG-48. Contract F49620-93-1-0284. (CONF- 
930397—-: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The source region of an underground explosion is commonly 
modeled as a nested series of shells. In the innermost “hydrody- 
namic regime” pressures and temperatures are sufficiently high 
that the rock deforms as a fluid and may be described using a PVT 
equation of state. Just beyond the hydrodynamic regime, is the 
“non-linear regime” in which the rock has shear strength but the 
deformation is nonlinear. This regime extends out to the “elastic ra- 
dius” beyond which the deformation is linear. In this paper, we 
develop a model for the non-linear regime in crystalline source 
rock where the nonlinearity is mostly due to fractures. We divide 
the non-linear regime into a “damage regime” in which the stresses 
are sufficiently high to nucleate new fractures from preexisting 
ones and a “crack-sliding” regime where motion on preexisting 
cracks produces amplitude dependent attenuation and other non- 
linear effects, but no new cracks are nucleated. The boundary 
between these two regimes is called the “damage radius.” The mi- 
cromechanical damage mechanics recently developed by Ashby 
and Sammis (1990) is used to write an analytic expression for the 
damage radius in terms of the initial fracture spectrum of the 
source rock, and to develop an algorithm which may be used to in- 
corporate damage mechanics into computer source models for the 
damage regime. Effects of water saturation and loading rate are 
also discussed. 


27416 (LA-UR-93-3839, pp. 169-181) Sensitivity of the 
close-in seismic source function to rock properties. (Con- 
densed version). App, F.N. (Los Alamos National Lab., NM 
(United States)). Los Alamos National Lab., NM (United States). 
Nov 1993. (CONF-930397—: Numerical modeling for underground 
nuclear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). In Proceedings of the Numerical Modeling for 
Underground Nuclear Test Monitoring Symposium. 404p. Order 
Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a condensed version of a full report of the 
same title by App, 1993, which details work in progress on the sys- 
tematic investigation of parameters affecting remote identification of 
underground nuclear tests. The objective of this investigation is to 
determine and evaluate how rock properties near the source of an 
explosion influence the close-in seismic source function. In this 
study, the overshoot and steady state value of the reduced dis- 
placement potential (RDP) and the corner frequency and rolloff of 
the reduced velocity potential (RVP) spectra are properties of the 
source function used to measure effect. A series of one- 
dimensional calculations are made with the computational mesh 
divided into six phenomenological regions. 


27417 (LA-UR-93-3839, pp. 205-215) Simulation of seismic 
signals from asymmetric LANL hydrodynamic calculations. 
Stevens, J.L. (S-CUBED, La Jolla, CA (United States)); Rimer, N.; 
Halda, E.J.; Barker, T.G.; Davis, C.G.; Johnson, W.E. Los Alamos 
National Lab., NM (United States). Nov 1993. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrodynamic calculations of an asymmetric nuclear explosion 
source were propagated to teleseismic distances to investigate the 
effects of the asymmetric source on seismic signals. The source is 
an explosion in a 12 meter long canister with the device at one 
end of the canister and a metal plate adjacent to the explosion. 
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This produces a strongly asymmetric two-lobed source in the hy- 
drodynamic region. The hydrodynamic source is propagated to the 
far field using a three-step process. The Eulerian hydrodynamic 
code SOIL was used by LANL to calculate the material velocity, 
density, and internal energy up to a time of 8.9 milliseconds after 
the explosion. These quantities were then transferred to an initial 
grid for the Lagrangian elastic/piastic finite difference code CRAM, 
which was used by S-CUBED to propagate the signal through the 
region of nonlinear deformation into the external elastic region. The 
cavity size and shape at the time of the overlay were determined 
by searching for a rapid density change in the SOIL grid, and this 
interior region was then rezoned into a single zone. The CRAM 
calculation includes material strength and gravity, and includes the 
effect of the free surface above the explosion. Finally, far field 
body waves were calculated by integrating over a closed surface in 
the elastic region and using the representation theorem. A second 
calculation was performed using an initially spherical source for 
comparison with the asymmetric calculation. 


27418 (LA-UR-93-3839, pp. 217-225) Ground motion analy- 
sis of OSSY. Swift, R.P. (Los Alamos National Lab., NM (United 
States)); Snell, C.M. Los Alamos National Lab., NM (United 
States). Nov 1993. DOE Contract W-7405-ENG-36. (CONF- 
930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The On Site Seismic Yield experiment, OSSY, was performed to 
investigate the viability of a high-explosive technique to help esti- 
mate the yield of nuclear explosions. We have analyzed recorded 
data and conducted numerical simulations of the 100-pound OSSY 
experiments performed in hole UE-10 ITS No. 3 at the Nevada 
Test Site. Particle velocity wave forms from these experiments 
show a distinct dual-pulse structure in the close-in and far-field re- 
gions, with the amplitude of the second pulse being as large as or 
larger than the first pulse. To gain some insight into the cause of 
the dual-pulse feature, we examine how the explosion-induced 
close-in response is affected by (1) certain features of inelastic 
rock/soil constitutive models applied in the near-field region, (2) the 
large length-to-diameter charge ratio of 8, (3) the charge and 
gauge package emplacement, and (4) geology (e.g., layering) in 
the vicinity of the explosion. Our results from 1-D and 2-D 
simulations show the following: (a) the response, measured by ac- 
celerometers located above the charges, is significantly influenced 
by the charge length-to-diameter ratio out to a distance of 8 m. (b) 
the grout emplacement of the charge has very little effect on the 
response. (c) the geologic layering serves mainly to phase the ar- 
rival of the pulses. (d) the second pulse can be best accounted for 
by applying a dilatant feature that allows for pore recovery during 
unioading. Other material property variations do not provide any 
contribution to the formation of a second pulse. 


27419 (LA-UR-93-3839, pp. 237-245) Atmospheric signals 
produced by cavity rebound. Jones, E.M. (Los Alamos National 
Lab., NM (United States)); App, F.N.; Whitaker, R.W. Los Alamos 
National Lab., NM (United States). Nov 1993. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis of the atmospheric acoustic signals produced by a 
class of low-yield tests conducted just below the base of the alluvial 
cover in Yucca Flat of the Nevada Test Site (NTS), has revealed a 
clear manifestation of an elastic, cavity rebound signal. We use 
modeling as the basis for understanding the observed phenomena. 


27420 (LA-UR-—93-3839, pp. 275-283) Using neural networks 
to infer the hydrodynamic yield of aspherical sources. Moran, 
B.; Glenn, L. Los Alamos National Lab., NM (United States). Nov 
1993. DOE Contract W-7405-ENG-48. (CONF-930397—: Numerical 
modeling for underground nuclear test monitoring symposium, Du- 
rango, CO (United States), 23-25 Mar 1993). In Proceedings of the 
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Numerical Modeling for Underground Nuclear Test Monitoring Sym- 
posium. 404p. Order Number DE95003509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We distinguish two kinds of difficulties with yield determination 
from aspherical sources. The first kind, the spoofing difficulty, oc- 
curs when a fraction of the energy of the explosion is channeled in 
such a way that it is not detected by the CORRTEX cable. In this 
case, neither neural networks nor any expert system can be ex- 
pected to accurately estimate the yield without detailed information 
about device emplacement within the canister. Numerical simula- 
tions however, can provide an upper bound on the undetected 
fraction of the explosive energy. In the second instance, the inter- 
pretation difficulty, the data appear abnormal when analyzed using 
similar-explosion-scaling and the assumption of a spherical front. 
The inferred yield varies with time and the confidence in the yield 
estimate decreases. It is this kind of problem we address in this 
paper and for which neural networks can make a contribution. We 
used a back propagation neural network to infer the hydrodynamic 
yield of simulated aspherical sources. We trained the network us- 
ing a subset of simulations from 3 different aspherical sources, with 
3 different yield, and 3 satellite offset separations. The trained net- 
work was able to predict the yield within 15% in all cases and to 
identify the correct type of aspherical source in most cases. The 
predictive capability of the network increased with a larger training 
set. The neural network approach can easily incorporate informa- 
tion from new calculations or experiments and is therefore flexible 
and easy to maintain. We describe the potential capabilities and 
limitations in using such networks for yield estimations. 


27421 (LA-UR-93-3839, pp. 285-290) Comments on statisti- 
cal issues in numerical modeling for underground nuclear test 
monitoring. Nicholson, W.L. (Pacific Northwest Lab., Richland, 
WA (United States)); Anderson, K.K. Los Alamos National Lab., 
NM (United States). Nov 1993. DOE Contract ACO06-76RL01830. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The Symposium concluded with prepared summaries by four ex- 
perts in the involved disciplines. These experts made no mention 
of statistics and/or the statistical content of issues. The first author 
contributed an extemporaneous statement at the Symposium be- 
cause there are important issues associated with conducting and 
evaluating numerical modeling that are familiar to statisticians and 
often treated successfully by them. This note expands upon these 
extemporaneous remarks. 


27422 (LA-UR-93-3839, pp. 291-298) Constraints on equiv- 
alent elastic source models from near-source data. Stump, B. 
(Southern Methodist Univ., Dallas, TX (United States)). Los Alamos 
National Lab., NM (United States). Nov 1993. (CONF-930397-: 
Numerical modeling for underground nuclear test monitoring sym- 
posium, Durango, CO (United States), 23-25 Mar 1993). In 
Proceedings of the Numerical Modeling for Underground Nuclear 
Test Monitoring Symposium. 404p. Order Number DE95003509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A phenomenological based seismic source model is important in 
quantifying the important physical processes that affect the 
observed seismic radiation in the linear-elastic regime. Representa- 
tions such as these were used to assess yield effects on seismic 
waves under a Threshold Test Ban Treaty and to help transport 
seismic coupiing experience at one test site to another. These 
same characterizations in a non-proliferation environment find ap- 
plications in understanding the generation of the different types of 
body and surface waves from nuclear explosions, single chemical 
explosions, arrays of chemical explosions used in mining, rock 
bursts and earthquakes. Seismologists typically begin with an 
equivalent elastic representation of the source which when con- 
volved with the propagation path effects produces a seismogram. 
The Representation Theorem replaces the true source with an 
equivalent set of body forces, boundary conditions or initial condi- 
tions. An extension of this representation shows the equivalence of 
the body forces, boundary conditions and initial conditions and re- 
places the source with a set of force moments, the first degree 
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moment tensor for a point source representation. The difficulty with 
this formulation, which can completely describe the observed 
waveforms when the propagation path effects are known, is in the 
physical interpretation of the actual physical processes acting in 
the source volume. Observational data from within the source re- 
gion, where processes are often nonlinear, linked to numerical 
models of the important physical processes in this region are criti- 
cal to a unique physical understanding of the equivalent elastic 
source function. 


27423 (LA-UR-93-3839, pp. 299-309) 2D and 3D numerical 
modeling of seismic waves from explosion sources. McLaugh- 
lin, K.L. (S-CUBED, La Jolla, CA (United States)); Stevens, J.L.; 
Barker, T.G.; Shkoller, B.; Day, S.M. Los Alamos National Lab., 
NM (United States). Nov 1993. (CONF-930397—: Numerical model- 
ing for underground nuclear test monitoring symposium, Durango, 
CO (United States), 23-25 Mar 1993). In Proceedings of the 
Numerical Modeling for Underground Nuclear Test Monitoring Sym- 
posium. 404p. Order Number DE95003509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Over the last decade, nonlinear and linear 2D axisymmetric finite 
difference codes have been used in conjunction with far-field seis- 
mic Green's functions to simulate seismic waves from a variety of 
sources. In this paper we briefly review some of the results and 
conclusions that have resulted from numerical simulations and 
explosion modeling in support of treaty verification research at S- 
CUBED in the last decade. We then describe in more detail the 
results from two recent projects. Our goal is to provide a flavor for 
the kinds of problems that can be examined with numerical meth- 
ods for modeling excitation of seismic waves from explosions. Two 
classes of problems have been addressed; nonlinear and linear 
near-source interactions. In both classes of problems displace- 
ments and tractions are saved 0: a closed surface in the linear 
region and the representation theorem is used to propagate the 
seismic waves to the far-field. 


27424 (LA-UR-93-3839, pp. 311-317) Directional excitation 
of Rg due to ripple-fired explosions: 2-Dimensional finite- 
difference simulations. Jih, Rong-Song (Teledyne Geotech 
Alexandria Labs., VA (United States)). Los Alamos National Lab., 
NM (United States). Nov 1993. Contract F29601-91-C-DB23. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

A major issue for the Non-Proliferation Treaty is the discrimina- 
tion of large chemical explosions from possible clandestine or small 
nuclear tests. Unless discrimination is possible, the numerous min- 
ing blasts could give ample opportunity for concealing clandestine 
tests. Ripple-fired explosions are commonly used to fragment rocks 
during quarry and open-pit mining. The periodicity inherent in the 
ripple firing could produce a seismic reinforcement at the frequency 
of the delay between shots or rows. It has been suggested that the 
convolution of a single explosion with a comb function of variable 
spacing and variable amplitude can be used to model the distinc- 
tive signature of ripple firing. Baumgardt and Ziegler (1988) 
delicately demonstrated that the incoherent array-stack spectra can 
be used to identify some multiple shots recorded at NORSAR. By 
superpositioning the waveform due to a single shot with proper 
time delay, they were able to model the source multiplicity under 
the assumption that the spatial spreading of the shots is negligible 
with respect to the distance to the receiver. The work by Stump et 
al. successfully characterized the major features of the wavefield 
due to ripple firings at near-source ranges. 


27425 (LA-UR-93-3839, pp. 319-326) Equivalent elastic 
treatment of near source propagation. Johnson, L.R. (Lawrence 
Berkeley Lab., CA (United States)). Los Alamos National Lab., NM 
(United States). Nov 1993. (CONF-930397—: Numerical modeling 
for underground nuclear test monitoring symposium, Durango, CO 
(United States), 23-25 Mar 1993). In Proceedings of the Numerical 
Modeling for Underground Nuclear Test Monitoring Symposium. 
404p. Order Number DE95003509. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The relationship between the energy of an explosive source and 
the amplitude of the seismic waves which are radiated into the far 
fied has been a primary interest of the verification program since 
its beginning. The problem is made difficult by the fact that the 
seismic energy represents only a small fraction of the total energy. 
Most of the energy of the explosion is deposited within the elastic 
radius by a series of complicated non-linear processes. Given that 
the wave propagation problem beyond the elastic radius is essen- 
tially solved, the primary difficulty concerns the treatment of the 
non-linear region surrounding the source. A number of computer 
codes have been developed for modeling this region, but they are 
fairly complicated, involving hydrodynamic effects, shock waves, 
and non-linear equations of state. Because of the basic numerical 
approach which is followed in these codes, they do not readily pro- 
vide insight into questions about which parameters are playing the 
critical role in determining the radiated elastic waves. This has mo- 
tivated the investigation of an alternative method of modeling this 
region immediately surrounding an explosive source. 


27426 (LA-UR-93-3839, pp. 341-348) Modeling of tamped 
and decoupled explosions in salt (simulation is easy. Predic- 
tion is difficult!). Goldstein, P. (Lawrence Livermore National 
Lab., CA (United States)); Glenn, L.A. Los Alamos National Lab., 
NM (United States). Nov 1993. DOE Contract W-7405-ENG-48. 
(CONF-930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium.  404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

We compare predictions of the strain hardening model of Glenn 
(1990), with and without damage, to free field and seismic obser- 
vations of SALMON, STERLING, and 64 kt (tamped) and 8 kt 
(decoupled) explosions in an Azgir salt dome in the former Soviet 
Union (FSU). We find good agreement between the model (without 
damage) and observations of both SALMON and STERLING. In 
contrast, the average spectral ratio of the tamped to decoupled Az- 


gir explosions is systematically smaller than predicted by the strain 
hardening model without damage. Much better agreement is ob- 
tained when damage is included in the model of the decoupled 
Azgir explosion. 


27427 (LA-UR-93-3839, pp. 349-356) Coupling of an over- 
driven cavity. Garbin, H.D. (Sandia National Labs., Albuquerque, 
NM (United States)). Los Alamos National Lab., NM (United 
States). Nov 1993. (CONF-930397—: Numerical modeling for under- 
ground nuclear test monitoring symposium, Durango, CO (United 
States), 23-25 Mar 1993). In Proceedings of the Numerical Model- 
ing for Underground Nuclear Test Monitoring Symposium. 404p. 
Order Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

It is well known that when a nuclear test is conducted in a suffi- 
ciently large cavity, the resulting seismic signal is sharply reduced 
when compared to a normal tamped event. Cavity explosions are 
of interest in the seismic verification community because of this 
possibility of reducing the seismic energy generated which can 
lower signal amplitudes and make detection difficult. Reduced 
amplitudes would also lower seismic yield estimates which has im- 
plications in a Threshold Test Ban Treaty (TTBT). In the past 
several years, there have been a number of nuclear tests at NTS 
(Nevada Test Site) inside hemispherical cavities. Two such tests 
were MILL YARD and MISTY ECHO which had instrumentation at 
the surface and in the free-field. These two tests differ in one im- 
portant aspect. MILL YARD was completely decoupled i.e., the 
cavity wall behaved in an elastic manner. It was estimated that 
MILL YARD's ground motion was reduced by a factor of at least 
70. In contrast, MISTY ECHO was detonated in a hemispherical 
cavity with the same dimensions as MILL YARD, but with a much 
larger device yield. This caused an inelastic behavior on the wall 
and the explosion was not fully decoupled. 


27428 (LA-UR-93-3839, pp. 357-366) Simulating high- 
frequency seismograms in complicated media: A spectral 
approach. Orrey, J.L. (Univ. of Colorado, Boulder, CO (United 
States)); Archambeau, C.B. Los Alamos National Lab., NM (United 
States). Nov 1993. (CONF-930397—: Numerical modeling for under- 
ground nuclear test monitoring symposium, Durango, CO (United 
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States), 23-25 Mar 1993). In Proceedings of the Numerical Model- 
ing for Underground Nuclear Test Monitoring Symposium. 404p. 
Order Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

The main attraction of using a spectral method instead of a 
conventional finite difference or finite element technique for full- 
wavefield forward modeling in elastic media is the increased 
accuracy of a spectral approximation. While a finite difference 
method accurate to second order typically requires 8 to 10 compu- 
tational grid points to resolve the smallest wavelengths on a 1-D 
grid, a spectral method that approximates the wavefield by trigno- 
metric functions theoretically requires only 2 grid points per 
minimum wavelength and produces no numerical dispersion from 
the spatial discretization. The resultant savings in computer mem- 
ory, which is very significant in 2 and 3 dimensions, allows for 
larger scale and/or higher frequency simulations. 


27429 (LA-UR-93-3839, pp. 367-373) Modeling seismic and 
atmospheric wave fields generated by near surface sources. 
Archambeau, C.B. (Univ. of Colorado, Boulder, CO (United 
States)); Davis, J.B.; Orrey, J.L. Los Alamos National Lab., NM 
(United States). Nov 1993. (CONF-930397—: Numerical modeling 
for underground nuclear test monitoring symposium, Durango, CO 
(United States), 23-25 Mar 1993). In Proceedings of the Numerical 
Modeling for Underground Nuclear Test Monitoring Symposium. 
404p. Order Number DE95003509. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This study is designed to develop both linear and nonlinear wave 
propagation methods that can model the excitation and propagation 
of atmospheric and seismic waves from explosion and earthquake 
sources in realistic, complex media models which include strong 
lateral variability, randomness and nonlinear response effects. 


27430 (LA-UR-93-3839, pp. 375-395) Analysis of near-field 
data from a Soviet decoupling experiment. Saikia, C.K. 
(Woodward-Clyde Consultants, Pasadena, CA (United States)); 
McLaren, J.P.; Helmberger, D.V. Los Alamos National Lab., NM 
(United States). Nov 1993. Contract 9-XQ2-3977D-1. (CONF- 
930397—: Numerical modeling for underground nuclear test 
monitoring symposium, Durango, CO (United States), 23-25 Mar 
1993). In Proceedings of the Numerical Modeling for Underground 
Nuclear Test Monitoring Symposium. 404p. Order Number 
DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently Adushkin et al. (1992a) presented some results on a 
decoupling experiment performed in a salt dome in Azghir near the 
Caspian Sea. A large coupled shot (64 kT) was followed five years 
later by a decoupled shot (8 kT) fired in the cavity formed by the 
earlier event. Both events were recorded locally and this data has 
been provided by the Soviet scientists in a cooperative effort to 
better understand the seismic coupling problem. This data, in con- 
junction with WWSSN observations, is analyzed in an effort to 
determine the RDP’s and an estimate of t. Our preliminary resuits 
suggest that RDP appropriate for the large event is quite similar to 
that of LONGSHOT (80 kT event). Their teleseismic observations 
are difficult to distinguish in waveshape. The M, for LONGSHOT is 
3.9 while that for the coupled Russian event is 3.3. The m, for the 
LONGSHOT (5.8) is slightly smaller than for the Russian event (m, 
= 6.0, ISC). This comparison of mp:Ms appears to be common to 
most Azghir events as compared to the US experience. The t” ap- 
propriate for Amchitka (t* = 0.9) was established by near-field and 
teleseismic modeling of waveform data similar to this study where 
we obtain a t* = 0.5 to 0.6. The RDP for the small event is less 
well resolved but appears to be only partially decoupled. Prior esti- 
mates of decoupling factors range from 30 (based on this data by 
Adushkin) to 70 (for the Sterling/Salmon experiment). Our analysis 
produces a decoupling factor of about 15 using near-field data 
which is similar to the teleseismic modeling result. 


27431 (LA-UR-93-3839, pp. 397-404) Free-field ground 
motion measurements in the nonlinear-to-elastic transition re- 
gion. Olsen, K.H. (Los Alamos National Lab., NM (United States)); 
Peratt, A.L. Los Alamos National Lab., NM (United States). Nov 
1993. (CONF-930397—: Numerical modeling for underground nu- 
clear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). In Proceedings of the Numerical Modeling for 
Underground Nuclear Test Monitoring Symposium. 404p. Order 
Number DE95003509. Source: OSTI; NTIS; INIS; GPO Dep. 
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Equivalent elastic seismic source functions experimentally deter- 
mined from close-in free-field observations have been made on 
fewer than about 20 US underground nuclear explosions - and 
most of these were done prior to 1970. Yet there are several funda- 
mental aspects of explosion source phenomenology of importance 
to current seismic verification problems that remain incompletely 
understood. To help obtain a more detailed understanding of sev- 
eral basic source mechanism questions, we are conducting a 
series of experiments in the N-tunnel complex at Rainier Mesa 
(NTS) in which stress gauges and triaxial accelerometer arrays are 
deployed simultaneously in free-field geological environments at 
shot level as well as on the mesa surface above the explosion. 


27432 (LA-UR-95-2639) Examining near-source effects in 
the far field. App, F.N.; Bos, R.J.; Dey, T.N.; Jones, E.M.; Kamm, 
J.R.; Taylor, S.R. Los Alamos National Lab., NM (United States). 
[1995]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9509211-4: 17. 
annual seismic research symposium on monitoring a comprehen- 
sive test ban treaty, Scottsdale, AZ (United States), 11-15 Sep 
1995). Order Number DE95016964. Source: OSTI; NTIS; GPO 
Dep. 

A fundamental objective of the S-6 (physical basis for discrimina- 
tion) sub-task of the CTBT R&D Seismic Monitoring Program at 
Los Alamos is to analyze the sensitivity of the regional signal to 
source configuration, material properties, geologic layering and 
structure, along with complications along the path of the signal. 
Our approach is to combine the results of conventional analysis of 
field data from explosions and earthquakes with results of 
numerical models of actual and idealized situations. Existing first- 
principles, finite difference codes allow us to examine source 
effects in the non-linear regime; linking the results of these near- 
source calculations to finite difference, anelastic wave propagation 
codes allows us to examine the effect of various source region and 
propagation path characteristics on signals observed at regional 
distances. An investigation of discriminant differences for the DI- 
VIDER and CORREO underground nuclear explosions is provided 
as an example of the approach used. 


27433 (UCRL-JC—119213) Signatures of testing: On-site in- 
spection technologies. Zucca, J.J. (Lawrence Livermore National 
Lab., CA (United States)); Carrigan, C.; Goldstein, P.; Jarpe, S.P.; 
Sweeney, J.; Pickles, W.L.; Wright, B. Lawrence Livermore National 
Lab., CA (United States). Jan 1995. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950151-5: NATO (ASI)/monitoring a comprehensive test 
ban treaty, Algrave (Portugal), 23 Jan - 2 feb 1995). Order Number 
DE95015890. Source: OSTI; NTIS; GPO Dep. 

This paper describes the phenomenology of nuclear explosions 
and technologies for their detection as relevant to On-Site Inspec- 
tion (OSI) for a comprehensive test-ban (CTB). Our experience with 
the US nuclear test program which has been primarily carried out 
at the Nevada Test Site (NTS) and in the Pacific Ocean. The goals 
of OSI are to resolve ambiguous events, reduce uncertainty, deter 
attempts at evasion, and provide responsive and technically com- 
petent means of confirming the occurrence of a nuclear explosion 
should deterrence fail. These goals would include finding evidence 
of an evasive nuclear explosion or evidence that the event was 
non-nuclear, such as an earthquake or large chemical explosion. 


27434 (UCRL-JC—119214) Seismic results from DOE's non- 
proliferation experiment: A comparison of chemical and 
nuclear explosions. Denny, M.; Goldstein, P.; Mayeda, K.; Walter, 
W. Lawrence Livermore National Lab., CA (United States). Jan 
1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950151-6: NATO 
(ASI)/monitoring a comprehensive test ban treaty, Algrave (Portu- 
gal), 23 Jan - 2 feb 1995). Order Number DE95015891. Source: 
OSTI; NTIS; GPO Dep. 

The basic results from the US Department of Energy's (DOE's) 
NonProliferation Experiment (NPE) for seismic signal generation 
are that the source function for a chemical explosion is equivalent 
to that of a nuclear explosion of about twice the yield and that the 
seismic moment measurements are consistent between freefield, 
local, and regional measurements. In addition, evidence was found 
that Pn in the Basin and Range province of the western United 
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States is a turning ray and is simply proportional to the source 
function while the transfer functions for Pg and Lg are low-pass in 
nature. 


27435 (UCRL-JC—120689) The influence of rock material 
models on seismic discrimination of underground nuclear ex- 
plosions. Glenn, L.A. Lawrence Livermore National Lab., CA 
(United States). Jun 1995. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950846-2: American Physical Society biennial conference on 
shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95014535. Source: 
OSTI; NTIS; GPO Dep. 

We found that the spectral characteristics of the seismic signal 
from underground explosions were mainly determined by the rock 
material strength and the gas porosity. Both the unloading charac- 
teristics and the amplitude of the “elastic toe” are important 
parameters in the porous model. 


27436 (UCRL-JC—121746) LLNL’s regional seismic discrim- 
ination research. Walter, W.R. (and others); Mayeda, K.M.; 
Goldstein, P. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9509211— 
7: 17. annual seismic research symposium on monitoring a 
comprehensive test ban treaty, Scottsdale, AZ (United States), 11- 
15 Sep 1995). Order Number DE95017278. Source: OSTI; NTIS; 
GPO Dep. 

The ability to negotiate and verify a Comprehensive Test Ban 
Treaty (CTBT) depends in part on the ability to seismically detect 
and discriminate between potential clandestine underground nu- 
clear tests and other seismic sources, including earthquakes and 
mining activities. Regional techniques are necessary to push detec- 
tion and discrimination levels down to small magnitudes, but 
existing methods of event discrimination are mainly empirical and 
show much variability from region to region. The goals of Lawrence 
Livermore National Laboratory's (LLNL’s) regional discriminant re- 
search are to evaluate the most promising discriminants, improve 
our understanding of their physical basis and use this information 
to develop new and more effective discriminants that can be trans- 
ported to new regions of high monitoring interest. In this report we 
discuss our preliminary efforts to geophysically characterize two re- 
gions, the Korean Peninsula and the Middle East-North Africa. We 
show that the remarkable stability of coda allows us to develop 
physically based, stable single station magnitude scales in new re- 
gions. We then discuss our progress to date on evaluating and 
improving our physical understanding and ability to model regional 
discriminants, focusing on the comprehensive NTS dataset. We ap- 
ply this modeling ability to develop improved discriminants 
including slopes of P to S ratios. We find combining disparate dis- 
criminant techniques is particularly effective in identifying consistent 
outliers such as shallow earthquakes and mine seismicity. Finally 
we discuss our development and use of new coda and waveform 
modeling tools to investigate special events. 
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27437 (LA-UR-—95-2612-Vol.1) Final safety analysis report 
for the Ground Test Accelerator (GTA), Phase 2. Los Alamos 
National Lab., NM (United States). Oct 1994. 400p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95017268. Source: OSTI; NTIS; GPO 
Dep. 

This document is the first volume of a 3 volume safety analysis 
report on the Ground Test Accelerator (GTA). The GTA program at 
the Los Alamos National Laboratory (LANL) is the major element 
of the national Neutral Particle Beam (NPB) program, which is sup- 
ported by the Strategic Defense Initiative Office (SDIO). A principal 
goal of the national NPB program is to assess the feasibility of us- 
ing hydrogen and deuterium neutral particle beams outside the 
Earth’s atmosphere. The main effort of the NPB program at Los 
Alamos concentrates on developing the GTA. The GTA is classified 
as a low-hazard facility, except for the cryogenic-cooling system, 
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which is classified as a moderate-hazard facility. This volume con- 
sists of an introduction, summary/conclusion, site description and 
assessment, description of facility, and description of operation. 


27438 (LA-UR-95-2612-Vol.2) Final safety analysis report 
for the Ground Test Accelerator (GTA), Phase 2. Los Alamos 
National Lab., NM (United States). Oct 1994. 500p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95017269. Source: OSTI; NTIS; GPO 
Dep. 

This document is the second volume of a 3 volume safety analy- 
sis report on the Ground Test Accelerator (GTA). The GTA program 
at the Los Alamos National Laboratory (LANL) is the major ele- 
ment of the national Neutral Particle Beam (NPB) program, which 
is supported by the Strategic Defense initiative Office (SDIO). A 
principal goal of the national NPB program is to assess the feasi- 
bility of using hydrogen and deuterium neutral particle beams 
outside the Earth’s atmosphere. The main effort of the NPB pro- 
gram at Los Alamos concentrates on developing the GTA. The 
GTA is classified as a low-hazard facility, except for the cryogenic- 
cooling system, which is classified as a moderate-hazard facility. 
This volume consists of failure modes and effects analysis; acci- 
dent analysis; operational safety requirements; quality assurance 
program; ES&H management program; environmental, safety, and 
health systems critical to safety; summary of waste-management 
program; environmental monitoring program; facility expansion, de- 
contamination, and decommissioning; summary of emergency 
response plan; summary plan for employee training; summary plan 
for operating procedures; glossary; and appendices A and B. 


27439 (LA-UR-95-2612-Vol.3) Final safety analysis report 


for the Ground Test Accelerator (GTA), Phase 2. Los Alamos 
National Lab., NM (United States). Oct 1994. 600p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95017270. Source: OSTI; NTIS; GPO 
Dep. 

This document is the third volume of a 3 volume safety analysis 


report on the Ground Test Accelerator (GTA). The GTA program at 
the Los Alamos National Laboratory (LANL) is the major element 
of the national Neutral Particle Beam (NPB) program, which is sup- 
ported by the Strategic Defense Initiative Office (SDIO). A principal 
goal of the national NPB program is to assess the feasibility of us- 
ing hydrogen and deuterium neutral particle beams outside the 
Earth’s atmosphere. The main effort of the NPB program at Los 
Alamos concentrates on developing the GTA. The GTA is classified 
as a low-hazard facility, except for the cryogenic-cooling system, 
which is classified as a moderate-hazard facility. This volume con- 
sists of appendices C through U of the report, 


27440 (UCRL-ID-117789) ASTRID I: Reciprocating pump 
fed hydrazine rocket Flight Experiment. Final report. Bertolini, 
L.R.; Carter, P.; Colella, N.J.; Pittenger, L.C.; Rendine, M.J.; 
Rubarth, F.; Whitehead, J.C. Lawrence Livermore National Lab., 
CA (United States). Jun 1994. 76p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95014388. Source: OSTI; NTIS; GPO Dep. 

The first Advanced Single-stage Technology Rapid Insertion 
Demonstration (ASTRID) Flight Experiment was proposed during 
late November 1992; the project was initiated during January 1993. 
During early Spring 1983, LLNL proposed an ASTRID Flight Exper- 
iment Series to the BMDO whose principal goal was to execute 
relatively low-cost flight validation of propulsion and control system 
technologies on an evolutionary path to Theater Applications — 
Launch On Notice (TALON) interceptor capability. Completed on 
February 4, 1994, the ASTRID | Flight Experiment advanced 
pumped propulsion technology from a laboratory environment to 
the conditions of free flight, established the first RAPTOR/TALON 
presence at Vandenberg Air Force Base (VAFB), and provided the 
sponsor with a “cradle-to-grave” early demonstration of a high 
mass fraction miniature Kinetic Kill Vehicle (KKV) potential. A quad 
configuration of free piston fuel (hydrazine) pumps was employed. 
One adjacent pair of pumps served as the “masters” for the pneu- 
matic signaling logic and the opposing adjacent pair responded as 
“slaves” to the switching signals. The pumps were powered by hot 
gas produced by decomposing hydrazine with a pair of gas gener- 
ators. The pump configuration, and its method of operation, were 
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highly representative of a biprop TALON design in which the pair of 
slave pumps would flow the oxidizer instead of the fuel or, if nec- 
essary, a pair of bellows pumps would replace the free piston 
pumps to prevent contact of the hot gases with the oxidizer. 
“Thrust-on-demand” capability was provided by a flight-weight liquid 
valve configuration which enabled individual control of each of the 
four divert thrusters located at the vehicle aft end. The fuel was 
contained in a piston-free titanium tank. Pressurization of the tank 
was accomplished with a warm gas circuit containing a pressure 
regulator. 


4506 Chemical and Biological 
Refer also to citation(s) 26472 


27441 (ANL/ESD/TM-89) Environmental geophysics at the 
Southern Bush River Peninsula, Aberdeen Proving Ground, 
Maryland. Davies, B.E. (and others); Miller, S.F.; McGinnis, L.D. 
Argonne National Lab., IL (United States). May 1995. 114p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE95015800. 
Source: OSTI; NTIS; GPO Dep. 

Geophysical studies have been conducted at five sites in the 
southern Bush River Peninsula in the Edgewood Area of Aberdeen 
Proving Ground, Maryland. The goals of the studies were to 
identify areas containing buried metallic objects and to provide di- 
agnostic signatures of the hydrogeologic framework of the site. 
These studies indicate that, during the Pleistocene Epoch, alternat- 
ing stands of high and low sea level resulted in a complex pattern 
of channel-fill deposits. Paleochannels of various sizes and orienta- 
tions have been mapped throughout the study area by means of 
ground-penetrating radar and EM-31 techniques. The EM-31 pale- 
ochannel signatures are represented onshore either by conductivity 
highs or lows, depending on the depths and facies of the fill se- 
quences. A companion study shows the features as conductivity 
highs where they extend offshore. This erosional and depositional 
system is environmentally significant because of the role it plays in 
the shallow groundwater flow regime beneath the site. Magnetic 
and electromagnetic anomalies outline surficial and buried debris 
throughout the areas surveyed. On the basis of geophysical mea- 
surements, large-scale (i.e., tens of feet) landfilling has not been 
found in the southern Bush River Peninsula, though smaller-scale 
dumping of metallic debris and/or munitions cannot be ruled out. 


27442 (NUREG/CP-0141, pp. 743-757) New performance 
data for “Emery 3002” and “Emery 3004,” two Army-approved 
sate materials to replace DOP in mask and filter testing. 
Carlon, H.R. (Army Edgewood Research, Development and Engi- 
neering Center, Aberdeen Proving Ground, MD (United States)); 
Guelta, M.A. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance; Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., Batavia, 
OH (United States); Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab. Feb 1995. (CONF-940738-: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). In Proceedings of the 23rd 
DOE/NRC nuclear air cleaning conference. 820p. Source: OSTI; 
NTIS; GPO; INIS. 

At the 22nd Conference in Denver, we reported that the U.S. 
Army Surgeon General (SGJ) had approved our developmental 
material “Emery 3004” as a safe replacement for the suspected 
carcinogen DOP (dioctyl phthalate) in mask and filter testing 
throughout the Army. Subsequently the SG approved a second, 
less viscous material, “Emery 3002,” for similar applications. We 
have measured the viscosities and surface tensions of these liq- 
uids over a wide range of temperatures, and have initiated liquid 
breakup studies through Laskin and two-fluid nozzles. New mea- 
surements have been carried out with both liquids, e.g. using the 
ATI, Inc., TDA-4A cold generator to disperse aerosols for which 
droplet size distributions were measured using the TSI, Inc., Differ- 
ential Mobility Particle Sizer (DMPS). Among the findings were that 
Emery 3004 performs much like DOP in the TDA-4A, with some 
possible advantages, while Emery 3002 in the TDA-4A produces 
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mean droplet diameters about one-half those of Emery 3004 or 
DOP. This suggests that Emery 3002 could yield more rigorous fil- 
ter tests with a smaller consumption of material. New laboratory 
results will be summarized. Sources of the “Emery” materials will 
be discussed since the production facility formerly operated by 
Emery is now run by the Ethyl Corporation and the source prod- 
ucts are now known as “Ethylflo 192” (Emery 3002) and“Ethyiflo 
194” (Emery 3004). 


27443 (ORNL/M-4315) Analytical methods for environmen- 
tal sampling of chemical warfare agents and their degradation 
products. Watson, A.P. (ed.) (Oak Ridge National Lab., TN (United 
States)); Kistner, S. (ed.). Oak Ridge National Lab., TN (United 
States). Jun 1995. 180p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(CONF-9409370-: Analytical methods for environmental sampling 
of chemical warfare agents and their degradation products, Ab- 
erdeen, MD (United States), 20-21 Sep 1994). Order Number 
DE95016127. Source: OSTI; NTIS; GPO Dep. 

This first technical conference promoted the standardization of 
analytical procotols to reliably detect chemical warfare agents and 
their degradation products in soil, water, and other complex envi- 
ronmental media. This supports the various chemical weapons 
disposal and emergency preparedness programs, Chemical 
Weapons Convention treaty compliance, installation restoration and 
base closure decisions. Five major topics were addressed: Imple- 
mentation for treaty compliance, installation, restoration and 
stockpile disposal decisions, existing analytical methods, practical 
applications of existing analytical techniques, immunoassay tech- 
nologies, environmental and biological fate of agents and their 
degradation products. 
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27444 (DOE/WP/16151—8) Annual site environmental report 
for calendar year 1994. USDOE Western Area Power Administra- 
tion, Golden, CO (United States). Office of Environmental Affairs. 
[1994]. 65p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95013298. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Western Area Power Administration (Western) has estab- 
lished a formal environmental protection, auditing, monitoring, and 
planning program that has been in effect since 1978. The signifi- 
cant environmental projects and issues Western was involved with 
in 1994 are discussed in this annual site environmental report. It is 
written to show the nature and effectiveness of the environmental 
protection program. The Department of Energy order 5400.1, 
Chapter 1I.4, requires the preparation of an annual site environ- 
mental report. Because Western has facilities located in 15 states, 


this report addresses the environmental activities in all the facilities 
as one “site.” 


27445 (INIS-mf-14550) 44. Annual Convention of the 
Austrian Physical Society. O6csterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German, English). 
(CONF-9409362-: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

There are about 270 contributions presented by title and abstract 
only. 250 of them are of INIS interest. The range of subject matters 
covered is indicated by the headings of topical sessions: (1) 
acoustics (2) atomic-, molecular- and plasma physics (3) solid-state 
physics (4) nuclear- and particle physics (5) schoo! teachers’ con- 
tinuing education (6) medical-, bio-and environmental physics (7) 
polymer physics (8) quantum electronics, electrodynamics and op- 
tics. (blahsl). 


27446 (PNL-SA-25593) Incorporating pollution into US De- 
partment of Energy design projects: Case study results and 
participant feedback. Dorsey, J.A. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Greitzer, F.L.; Raney, E.A. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1995. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-76RL01830. (CONF-950646-30: Air and Waste 
Management Association meeting, San Antonio, TX (United 
States), 18-23 Jun 1995). Order Number DE95014183. Source: 
OSTI; NTIS; GPO Dep. 

Pollution prevention seeks to eliminate the release of all pollu- 
tants (hazardous and non-hazardous) to all media (land, air, and 
water). Beyond eliminating pollution at the source, pollution preven- 
tion includes energy conservation, water conservation, and 
protection of natural resources. Therefore, pollution prevention ad- 
dresses not only wastes exiting a process, but materials entering 
and being consumed by the process as well. Historically, pollution 
prevention activities within the US Department of Energy (DOE) 
have focused on existing process waste streams — the Pollution 
Prevention Opportunity Assessment (P2OA) being the central tool 
for identifying and implementing pollution prevention opportunities. 
However, it is estimated that 70% of a product's total lifecycle cost 
is fixed by design (i.e., before the product, process, or facility ever 
gets built). By moving pollution prevention upstream into design, 
new opportunities emerge for minimizing waste not only during op- 
erations, but during construction and dismantiement of a facility as 
well. This is significant because it is estimated that the environ- 
mental consequences from construction of a building are 
comparable to a decade of operating the building, and demolition 
creates even more waste than construction. 


27447 (PNL-SA-26092) The role of metadata in managing 
large environmental science datasets. Proceedings. Melton, 
R.B. (Pacific Northwest Lab., Richland, WA (United States)); De- 
Vaney, D.M. (eds.); French, J. C. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1995. 174p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Environmental Protection Agency. (CONF-9211115—: 1992 scien- 
tific data management workshop (SDM-92), Salt Lake City, UT 
(United States), 3-5 Nov 1992). Order Number DE95015876. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this workshop was to bring together computer 
science researchers and environmental sciences data management 
practitioners to consider the role of metadata in managing large 
environmental sciences datasets. The objectives included: estab- 
lishing a common definition of metadata; identifying categories of 
metadata; defining problems in managing metadata; and defining 
problems related to linking metadata with primary data. 
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Refer also to citation(s) 25093, 25094, 25095, 25096, 25097, 
25098, 25099, 25104, 25289, 25485, 25492, 25500, 25567, 25568, 
25690, 25691, 25783, 25784, 25795, 25797, 26291, 26305, 26384, 
26399, 26455, 26460, 26462, 26463, 26767, 26809, 26828, 26895, 
27297, 27383, 27399, 27510, 27560, 27577, 27578, 27587, 27604, 
27723, 27725, 27729, 27737 


27448 (ANL/DIS/CP-87040) International Conterence on 
Climate Change Adaptation Assessments: Conference sum- 
mary and statement. Argonne National Lab., IL (United States). 
[1995]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9505276—Summ.: 
International conference on climate change adaptation assess- 
ments, St. Petersburg (Russian Federation), 22-25 May 1995). 
Order Number DE95015644. Source: OSTI; NTIS; GPO Dep. 

The International Conference on Climate Change Adaptation As- 
sessments was held in St. Petersburg, Russian Federation, from 
May 22-25, 1995. Sponsored by the Russian Federal Service for 
Hydrometeorology and Environmental Monitoring, the US Country 
Studies Program, and the directorate General for International 
Cooperation of the Netherlands Government, it was the first inter- 
national conference focusing exclusively on adaptation to climate 
change. More than 100 people from 29 countries on five continents 
participated. The conference primarily addressed measures to an- 
ticipate the potential effects of climate change to minimize negative 
effects and take advantage of any positive effects. The focus was 
on what governments, institutions, and individuals can do to pre- 
pare for climate change. The conference dealt with two major 
topics: What adaptation options are most effective and efficient in 
anticipating climate change and what methods should be used to 





assess the effectiveness and efficiency of adaptation options. Brief 
summaries are given from the following sessions on agriculture; 
Water resources; coastal resources; ecosystems and forests; fish- 
eries; human settlements; water and agriculture; and the panel 
session on international adaptation in national communications and 
other development plans and needs for technical assistance. 


27449 (ANL/EA/CP-85399) Development and deployment 
of AQUIS: A PC-based emission inventory calculator and air 
information management system. Smith, A.E.; Tschanz, J.; 
Monarch, M.; Narducci, P.; Bormet, S. Argonne National Lab., IL 
(United States). [1995]. 15p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-950646-28: Air and Waste Management Association meet- 
ing, San Antonio, TX (United States), 18-23 Jun 1995). Order 
Number DE95013705. Source: OSTI; NTIS; GPO Dep. 

The Air Quality Utility Information System (AQUIS) is a database 
management system. AQUIS assists users in calculation emissions, 
both traditional and toxic, and tracking and reporting emissions and 
source information. With some facilities having over 1200 sources 
and AQUIS calculating as many as 125 pollutants for a single 
source, tracking and correlating this information involve consider- 
able effort. Originally designed for use at seven facilities of the Air 
Force Material Command, the user community has expanded to 
over 50 facilities since last reported at the 1993 Air and Waste 
Management Association (AWMA) annual meeting. This expansion 
in the user community has provided an opportunity to test the sys- 
tem under expanded operating conditions and in applications not 
anticipated during original system design. User feedback is used to 
determine needed enhancements and features and to prioritize the 
content of new releases. In responding to evolving user needs and 
new emission calculation procedures, it has been necessary to re- 
configure AQUIS several times. Reconfigurations have ranged from 
simple to complex. These changes have necessitated augmenting 
quality assurance (QA) and validation procedures 


27450 (ANL/EA/CP-85960) Getting the most from your 
AQUIS database for air emission inventories. Alex, G.S. (Par- 
sons Engineering Science, Inc., South Jordan, UT (United States)); 
Rasmussen, S.; Monarch, M. Argonne National Lab., IL (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-108-ENG-38. (CONF-95045 1— 
4: 21. national environmental symposium and exhibition, San 
Diego, CA (United States), 17-21 Apr 1995). Order Number 
DE95013765. Source: OSTI; NTIS; GPO Dep. 

During the early 1990s, air quality managers at Hill Air Force 
Base (Hill) in Ogden, Utah saw the number of emission sources 
they were required to track escalating rapidly to over. 1,200. They 
felt the only way to effectively manage the associated data was us- 
ing an electronic system. The US Air Force Material Command had 
just developed the Air Quality Utility Information System (AQUIS), 
as a means of helping bases manage their air emission sources. 
As Hill experimented with the system, it became evident that the 
air quality staff did not have the time and resources to keep the 
system updated. Hill determined that if they hired a contractor to 
become intimately familiar with AQUIS, they could receive on-going 
support without constantly retraining new full-time staff and AQUIS 
could become a valuable tool in managing its emission sources. In 
this way, Hill was able to manage the effort, while placing the 
responsibility for a cost effective, quality product on dedicated spe- 
cialists. The contractor was asked to: (1) to find an efficient, cost 
effective method for collecting and entering data into AQUIS; (2) to 
determine whether the AQUIS emission algorithms and factors 
were appropriate for all of Hill’s sources; (3) if AQUIS did not have 
the capability to calculate emissions for some sources, to change 
the system or prepare supplementary spreadsheets for future in- 
ventories, until AQUIS generated the appropriate emissions; (4) to 
figure out a flexible method for generating the needed information 
from AQUIS for in-house and regulatory reporting, and (5) coordi- 
nate these efforts with the system development contractor 
(Argonne National Laboratory (ANL)) to limit duplication of effort. 
This paper discusses some of the methods the contractor used to 
achieve the goals set by Hill. The reader will be introduced to some 
methods that go beyond what AQUIS is currently designed to do. 
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27451 (ANL/EAD/TM—7) Impacts of Western Area Power 
Administration's power marketing alternatives on air quality 
and noise. Chun, K.C.; Chang, Y.S.; Rabchuk, J.A. Argonne Na- 
tional Lab., IL (United States). May 1995. 69p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95016321. Source: OSTI; NTIS; 
GPO Dep. 

The Western Area Power Administration, which is responsible for 
marketing electricity produced at the hydroelectric power- 
generating facilities operated by the Bureau of Reclamation on the 
Upper Colorado River, has proposed changes in the levels of its 
commitment (sales) of long-term firm capacity and energy to its 
customers. This report describes (1) the existing conditions of air 
resources (climate and meteorology, ambient air quality, and 
acoustic environment) of the region potentially affected by the pro- 
posed action and (2) the methodology used and the results of 
analyses conducted to assess the potential impacts on air 
resources of the proposed action and the commitment-level alter- 
natives. Analyses were performed for the potential impacts of both 
commitment-level alternatives and supply options, which include 
combinations of electric power purchases and different operational 
scenarios of the hydroelectric power-generating facilities. 


27452 (ANV/ER/CP-85032) Assessing the potential visibil- 
ity benefits of Clean Air Act Title IV emission reductions. 
Trexler, E.C. Jr. (USDOE, Washington, DC (United States)); Shan- 
non, J.D. Argonne National Lab., IL (United States). [1995]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-950196—2: Air & Waste Man- 
agement Association (AWMA) conference on acid rain & electric 
utilits: permits, allowances, monitoring & meteorology, Tempe, AZ 
(United States), 23-25 Jan 1995). Order Number DE95013499. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Assessments are made of the benefits of the 1990 Clean Air Act 
Title IV (COVE), Phase 2, SO2 and NOX reduction provisions, to 
the visibility in typical eastern and western Class 1 areas. Probable 
bands of visibility impairment distribution curves are developed for 
Shenandoah National Park, Smoky Mountain National Park and the 
Grand Canyon National Park, based on the existing emissions, 
“Base Case”, and for the COVE emission reductions, “CAAA 
Case”. Emission projections for 2010 are developed with improved 
versions of the National Acid Precipitation Assessment Program 
emission projection models. Source-receptor transfer matrices cre- 
ated with the Advanced Statistical Trajectory Regional Air Pollution 
(ASTRAP) model are used with existing emission inventories and 
with the emission projections to calculate atmospheric concentra- 
tions of sulfate and nitrate at the receptors of interest for existing 
and projected emission scenarios. The Visibility Assessment Scop- 
ing Model (VASM) is then used to develop distributions of visibility 
impairment. VASM combines statistics of observed concentrations 
of particulate species and relative humidity with ASTRAP calcula- 
tions of the relative changes in atmospheric sulfate and nitrate 
particulate concentrations in a Monte Carlo approach to produce 
expected distributions of hourly particulate concentrations and RH. 
Light extinction relationships developed in theoretical and field 
studies are then used to calculate the resulting distribution of visi- 
bility impairment. Successive Monte Carlo studies are carried out 
to develop sets of visibility impairment distributions with and 
without the COVE emission reductions to gain insight into the de- 
tectability of expected visibility improvements. 


27453 (ANL/ES/CP-86380) Advances in the development 
of FTIR continuous emission monitor for incinerators. Mao, 
Zhouxiong; Demirgian, J.C.; Hwang, E. Argonne National Lab., IL 
(United States). [1995]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
950542-3: 14. international symposium on thermal treatment 
technologies: incineration conference, Seattle, WA (United States), 
8-12 May 1995). Order Number DE95013445. Source: OSTI; 
NTIS; GPO Dep. 

The integrated, transportable FTIR-CEM was successfully tested 
from September 13 to 21, 1994, at the K-25 TSCA incinerator, in 
Oak Ridge, Tennessee. the field test followed the requirements of 
a procedure, which was submitted to the EPA for approval. The 
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test results met all the requirement listed in the proposed proce- 
dure. Extensive spiking tests were conducted during the field test. 
The FTIR-CEM quantitatively detected all spiked analytes mea- 
sured the stack emission variation during the ignition period of the 
incinerator. For the stack samples obtained under normal incinera- 
tion conditions, no target analytes were detected at concentrations 
above the instrument detection limits, except for methane, which 
was occasionally detected at 4-5 ppM. Future work will involve 
making the master control software more robust to use, improving 
the accuracy of the analytical methods, and testing system effec- 
tiveness for various emission sources. A commercial version of the 
system is currently being developed. 


27454 (ANL/ESD/TM-94) Air monitoring for volatile organic 
compounds at the Pilot Plant Complex, Aberdeen Proving 
Ground, Maryland. Schneider, J.F.; O'Neill, H.J.; Raphaelian, 
L.A.; Tomezyk, N.A.; Sytsma, L.F.; Cohut, V.J.; Cobo, H.A.; 
O'Reilly, D.P.; Zimmerman, R.E. Argonne National Lab., IL (United 
States). Mar 1995. 206p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95016571. Source: OSTI; NTIS; GPO Dep. 

The US Army's Aberdeen Proving Ground has been a test site 
for a variety of munitions, including chemical warfare agents 
(CWA). The Pilot Plant Complex (PPC) at Aberdeen was the site of 
development, manufacture, storage, and disposal of CWA. Deterio- 
ration of the buildings and violations of environmental laws led to 
closure of the complex in 1986. Since that time, all equipment, pip- 
ing, and conduit in the buildings have been removed. The buildings 
have been declared free of surface CWA contamination as a result 
of air sampling using the military system. However, no air sampling 
has been done to determine if other hazardous volatile organic 
compounds are present in the PPC, although a wide range of toxic 
and/or hazardous materials other than CWA was used in the PPC. 
The assumption has been that the air in the PPC is not hazardous. 
The purpose of this air-monitoring study was to screen the indoor 
air in the PPC to confirm the assumption that the air does not con- 
tain volatile organic contaminants at levels that would endanger 
persons in the buildings. A secondary purpose was to identify any 
potential sources of volatile organic contaminants that need to be 
monitored in subsequent sampling efforts. 


27455 (ANL/ESD/TM-95) Bibliography of greenhouse-gas 
reduction strategies. Tompkins, M.M.; Mintz, M.M. Argonne Na- 
tional Lab., IL (United States). Mar 1995. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95016654. Source: OSTI; NTIS; GPO 
Dep. 

A bibliography of greenhouse-gas reduction strategies has been 
compiled to assist the Climate change Action Plan Task Force in 
their consideration of strategies to reduce greenhouse-gas emis- 
sions from personal motor vehicles. The document contains a 
summary of the literature, including it major directions and implica- 
tions; and annotated listing of 32 recent pertinent documents; and 
a listing of a larger group of related reports. 


27456 (BNL-60309) The GEIA global gridded inventory of 
anthropogenic VOCs. Benkovitz, C.M. (Brookhaven National Lab., 
Upton, NY (United States)); Berdowski, JJ.M.; Veldt, C. 
Brookhaven National Lab., Upton, NY (United States). Apr 1995. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-941138-2: International 
specialty conference: the emission inventory - applications and im- 
provements, Raleigh, NC (United States), 1-3 Nov 1994). Order 
Number DE95016499. Source: OSTI; NTIS; GPO Dep. 

Modeling assessments of the atmospheric chemistry, air quality 
and climatic conditions of the past, present and future require as 
input inventories of emissions of the appropriate chemical species 
constructed on appropriate spatial and temporal scales. The task of 
the Global Emissions Inventories Activity (GEIA) of the Interna- 
tional Global Atmospheric Chemistry Project (IGAC) is the 
production of global inventories suitable for a range of research 
applications. Current GEIA programs are generally based on ad- 
dressing emissions by species; an international working group of 
interested participants cooperates in the work needed to compile 
each inventory. The work of the GEIA program addressing the 
compilation of a global inventory of anthropogenic emissions of 
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Volatile Organic Compounds (VOCs) gridded with 1° resolution is 
presented. Past studies were used to identify anthropogenic activi- 
ties according to their contribution to global VOC emissions, based 
on results of these initial studies, activity and species groupings for 
emissions reporting have been selected. Current status of the work 
of the committee is discussed. Detailed information on available 
activity rates, emission factors, and speciation profiles for each de- 
fined sector is being compiled. Links to investigators working on 
the compilation of VOC emissions on a regional level have been 
established. 


27457 (BNL-61359) Exploitation of resonance Raman 
spectroscopy as a remote chemical sensor. Sediacek, A.J.; 
Chen, C.L. Brookhaven National Lab., Upton, NY (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-950787-35: 36. 
annual meeting of the Institute for Nuclear Materials Management, 
Palm Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95016012. Source: OSTI; NTIS; GPO Dep. 

We have discussed recent experimental results using a 
resonance-Raman-based LIDAR system as a remote chemical 
sensor. This spectroscopy has the fundamental advantage that it is 
based on optical fingerprints that are insensitive to environmental 
perturbations. By taking advantage of resonance enhancement, 
which 6 orders-of-magnitude, can be as large as 4 to an increased 
sensing range for a given chemical concentration or lower detection 
limit for a given stand-off distance can be realized. The success 
discussed above can in part be traced back to the use of new 
state-of-the-art technologies which, only recently, have allowed the 
phenomenon of resonance-enhanced Raman spectroscopy to be 
fully exploited as a remote chemical sensor platform. Since many 
chemicals have electronic transitions in the UV/IS, it is expected 
that many will have pronounced resonance enhancements. 


27458 (BNL-—62020) International Global Atmospheric 
Chemistry Programme global emissions inventory activity: 
Sultur emissions from volcanoes, current status. Benkovitz, 
C.M. Brookhaven National Lab., Upton, NY (United States). Jul 
1995. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-9507153—1: 6. GEIA 
workshop on global emissions inventories, Goteborg (Sweden), 1-3 
Jul 1995). Order Number DE95016036. Source: OSTI; NTIS; GPO 
Dep. 

Sulfur emissions from volcanoes are located in areas of volcanic 
activity, are extremely variable in time, and can be released any- 
where from ground level to the stratosphere. Previous estimates of 
global sulfur emissions from all sources by various authors have 
included estimates for emissions from volcanic activity. In general, 
these global estimates of sulfur emissions from volcanoes are 
given as global totals for an “average” year. A project has been ini- 
tiated at Brookhaven National Laboratory to compile inventories of 
sulfur emissions from volcanoes. In order to complement the GEIA 
inventories of anthropogenic sulfur emissions, which represent con- 
ditions circa specific years, sulfur emissions from volcanoes are 
being estimated for the years 1985 and 1990. 


27459 (BNL-62021) International Global Atmospheric 
Chemistry Programme global emissions inventory activity: 
Working group on anthropogenic emissions of SO. and NO,, 
current status. Benkovitz, C.M. Brookhaven National Lab., Upton, 
NY (United States). Jul 1995. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9507153—2: 6. GEIA workshop on global emissions inven- 
tories, Goteborg (Sweden), 1-3 Jul 1995). Order Number 
DE95016037. Source: OSTI; NTIS; GPO Dep. 

This report addresses the compilation of global, gridded invento- 
ries of anthropogenic emissions of sulfur dioxide and nitrogen 
oxides for 1985 and sulfur dioxide for 1990. In 1985 version 1 of 
the global gridded inventories were completed and have been re- 
leased to the scientific community. Version 1A includes annual 
emissions. Version 1B includes seasonal emissions by industrial 
sector and with two vertical levels (above and below 100m). The 
inventories are distributed to a 1°x1° longitude/latitude grid and in- 
clude the most current information for the United States, Canada, 
Europe, Asia, Australia, and South Africa. in addition, a collabora- 
tive effort between The Netherlands and Brookhaven National 





Laboratory is addressing the compilation of an inventory of anthro- 
pogenic emissions of sulfur dioxide for 1990. 


27460 (BNL-62120) Chaos, dynamical structure and cli- 
mate variability. Stewart, H.B. (Brookhaven National Lab., Upton, 
NY (United States). Dept. of Applied Science). Brookhaven Na- 
tional Lab., Upton, NY (United States). [1995]. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9504196—1: Workshop on chaos and the 
changing nature of science and medicine, Mobile, AL (United 
States), 29 Apr 1995). Order Number DE95017160. Source: OSTI; 
NTIS; GPO Dep. 

Deterministic chaos in dynamical systems offers a new paradigm 
for understanding irregular fluctuations. Techniques for identifying 
deterministic chaos from observed data, without recourse to mathe- 
matical models, are being developed. Powerful methods exist for 
reconstructing multidimensional phase space from an observed 
time series of a single scalar variable; these methods are invalu- 
able when only a single scalar record of the dynamics is available. 
However, in some applications multiple concurrent time series may 
be available for consideration as phase space coordinates. Here 
the authors propose some basic analytical tools for such multichan- 
nel time series data, and illustrate them by applications to a simple 
synthetic model of chaos, to a low-order model of atmospheric cir- 
culation, and to two high-resolution paleoclimate proxy data series. 
The atmospheric circulation model, originally proposed by Lorenz, 
has 27 principal unknowns; they establish that the chaotic attractor 
can be embedded in a subspace of eight dimensions by exhibiting 
a specific subset of eight unknowns which pass multichannel tests 
for false nearest neighbors. They also show that one of the princi- 
pal unknowns in the 27-variable modelthe global mean sea 
surface temperatures of no discernible usefulness in making 
short-term forecasts. 


27461 (CONF-9406321—Absts.) 7th BOC Priestley Confer- 


ence. Final technical report, May 1, 1994—April 30, 1995. 
American Chemical Society, Washington, DC (United States). 


[1995]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-94ER61837. From 1994 BOC Priest- 
ley conference; Lewisburg, PA (United States); 24-27 Jun 1994. 
Order Number DE95014932. Source: OSTI; NTIS; GPO Dep. 

The 1994 BOC Priestly Conference was held at Bucknell Univer- 
sity in Lewisburg, PA, from June 24 through June 27, 1994. This 
conference, managed by the American Chemical Society (ACS), 
was a joint celebration with the Royal Society of Chemistry (RSC) 
commemorating Joseph Priestley’s arrival in the US and his discov- 
ery of oxygen. There were 120 attendees. The basic theme of the 
conference was Oxidants and Oxidation in the Earth’s Atmosphere, 
with a keynote lecture on the history of ozone. A distinguished 
group of US and international atmospheric chemists addressed the 
issues dominating current research and policy agendas. Topics cru- 
cial to the atmospheric chemistry of global change and local and 
regional air pollution were discussed. The program for the confer- 
ence included four technical sessions on the following topics: 
Oxidative fate of atmospheric pollutants; Photochemical smog and 
ozone; Stratospheric ozone; and, Global tropospheric ozone. 


27462 (DOE/EA-0936) Oklahoma State University pro- 
posed Advanced Technology Research Center. Environmental 
Assessment. USDOE, Washington, DC (United States). Jun 1995. 
52p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95015675. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) has prepared an Environmental 
Assessment (EA) evaluating the construction and equipping of the 
proposed Advanced Technology Research Center (ATRC) at Okla- 
homa State University (OSU) in Stillwater, Oklahoma. Based on 
the analysis in the EA, the DOE has determined that the proposed 
action does not constitute a major federal action significantly affect- 
ing the quality of the human environment within the meaning of the 
National Environmental Policy Act (NEPA) of 1969. Therefore, the 
preparation of an Environmental Impact Statement is not required. 


27463 (DOE/EM—0254) Characterization, monitoring, and 
sensor technology crosscutting program: Technology sum- 
mary. USDOE Assistant Secretary for Environmental Management, 
Washington, DC (United States). Office of the Deputy Assistant 
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Secretary for Technology Development. Jun 1995. 155p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95016175. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Characterization, Monitoring, and Sensor 
Technology Crosscutting Program (CMST-CP) is to deliver appro- 
priate characterization, monitoring, and sensor technology (CMST) 
to the Office of Waste Management (EM-30), the Office of Environ- 
mental Restoration (EM-40), and the Office of Facility Transition 
and Management (EM-60). The technology development must aiso 
be cost effective and appropriate to EM-30/40/60 needs. 
Furthermore, the required technologies must be delivered and im- 
plemented when needed. Accordingly, and to ensure that available 
DOE and other national resources are focused an the most press- 
ing needs, management of the technology development is 
concentrated on the following Focus Areas: Contaminant Plume 
Containment and Remediation (PFA); Landfill Stabilization (LSFA); 
High-Level Waste Tank Remediation (TFA); Mixed Waste Charac- 
terization, Treatment, and Disposal (MWFA); and Facility 
Deactivation, Decommissioning, and Material Disposition (FD- 
DMDFA). Brief descriptions of CMST-CP projects funded in FY95 
are presented. 


27464 (DOE/NBB—0093) Photosynthesis, environmental 
change, and pliant adaptation: Research topics in plant molec- 
ular ecology. Summary report of a workshop. USDOE Office of 
Energy Research, Washington, DC (United States). Jul 1995. 37p. 
Sponsored by USDOE, Washington, DC (United States). (TR—-056; 
CONF-9310436—-Summ.: Photosynthesis, environmental change, 
and plant adaption workshop: research topics in plant molecular 
ecology, Elkridge, MD (United States), 24-26 Oct 1993). Order 
Number DE95016191. Source: OSTI; NTIS; GPO Dep. 

As we approach the 21st Century, it is becoming increasingly 
clear that human activities, primarily related to energy extraction 
and use, will lead to marked environmental changes at the local, 
regional, and global levels. The realized and the potential photo- 
synthetic performance of plants is determined by a combination of 
intrinsic genetic information and extrinsic environmental factors, es- 
pecially climate. It is essential that the effects of environmental 
changes on the photosynthetic competence of individual species, 
communities, and ecosystems be accurately assessed. From Octo- 
ber 24 to 26, 1993, a group of scientists specializing in various 
aspects of plant science met to discuss how our predictive capabil- 
ities could be improved by developing a more rational, mechanistic 
approach to relating photosynthetic processes to environmental 
factors. A consensus emerged that achieving this goal requires 
multidisciplinary research efforts that combine tools and techniques 
of genetics, molecular biology, biophysics, biochemistry, and physi- 
ology to understand the principles, mechanisms, and limitations of 
evolutional adaptation and physiological acclimation of photosyn- 
thetic processes. Many of these basic tools and techniques, often 
developed in other fields of science, already are available but have 
not been applied in a coherent, coordinated fashion to ecological 
research. The efforts of this research program are related to the 
broader efforts to develop more realistic prognostic models to fore- 
cast climate change that include photosynthetic responses and 
feedbacks at the regional and ecosystem levels. 


27465 (DOE/NV-401) Radiological effluents released from 
nuclear rocket and ramjet engine tests at the Nevada Test Site 
1959 through 1969: Fact Book. Friesen, H.N. Raytheon Services 
Nevada, Las Vegas, NV (United States). Jun 1995. 99p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-91NV10833. Order Number DE95017467. Source: OSTI; 
NTIS; GPO Dep. 

Nuclear rocket and ramjet engine tests were conducted on the 
Nevada Test Site (NTS) in Area 25 and Area 26, about 80 miles 
northwest of Las Vegas, Nevada, from July 1959 through Septem- 
ber 1969. This document presents a brief history of the nuclear 
rocket engine tests, information on the off-site radiological monitor- 
ing, and descriptions of the tests. 


27466 (DOE/RL-95-07) Hanford Site air operating permit 
application. USDOE Richland Operations Office, WA (United 
States). May 1995. 1012p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95016476. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Clean Air Act Amendments of 1990, which amended the 
Federal Clean Air Act of 1977, required that the US Environmental 
Protection Agency develop a national Air Operating Permit Pro- 
gram, which in turn would require each state to develop an Air 
Operating Permit Program to identify all sources of “regulated” pol- 
lutants. Regulated pollutants include “criteria” pollutants (oxides of 
nitrogen, sulfur oxides, total suspended particulates, carbon 
monoxide, particulate matter greater than 10 micron, lead) plus 
189 other “Hazardous” Air Pollutants. The Hanford Site, owned by 
the US Government and operated by the US Department of En- 
ergy, Richland Operations Office, is located in southcentral 
Washington State and covers 560 square miles of semi-arid shrub 
and grasslands located just north of the confluence of the Snake 
and Yakima Rivers with the Columbia River. This land, with re- 
stricted public access, provides a buffer for the smaller areas 
historically used for the production of nuclear materials, waste stor- 
age, and waste disposal. About 6 percent of the land area has 
been disturbed and is actively used. The Hanford Site Air Operat- 
ing Permit Application consists of more than 1,100 sources and in 
excess of 300 emission points. Before January 1995, the mainte- 
nance and operations contractor and the environmental restoration 
contractor for the US Department of Energy completed an air emis- 
sion inventory on the Hanford Site. The inventory has been 
entered into a database so that the sources and emission points 
can be tracked and updated information readily can be retrieved. 
The Hanford Site Air Operating Permit Application contains infor- 
mation current as of April 19, 1995. 


27467 (DOE/RL—95-49) Radionuclide air emissions report 
for the Hantord site, Calendar year 1994. Gieckler, B.P. (West- 
inghouse Hanford Co., Richland, WA (United States)); Diediker, 
L.P.; Jette, S.J.; Rhoads, K.; Soldat, S.K. Westinghouse Hanford 
Co., Richland, WA (United States). Jun 1995. 139p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95016483. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents radionuclide air emissions from the Han- 
ford Site in 1994, and the resulting effective dose equivalent to the 
maximally exposed member of the public, referred to as the “MEI.” 
The report has been prepared and will be submitted in accordance 
with reporting requirements in the Code of Federal Regulations, ti- 
tle 40, Protection of the Environment, Part 61, “National Emissions 
Standards for Hazardous Air Pollutants,” Subpart H, “National 
Emission Standards for Emissions of Radionuclides Other than 
Radon from Department of Energy Facilities.” 


27468 (ETDE-BR-0004) Solar energy balances in ecosys- 
tems of the central Amazon region: comparison between 
areas of forest and deforested areas. Chaves, Jose Gomes. UN- 
ESP, Botucatu, SP (Brazil). Faculdade de Ciencias Agronomicas. 
May 1991. 88p. (in Portugese). Order Number DE95789948. 
Source: OSTI; NTIS (US Sales Only). 

Two ecosystems of different characteristics were compared in 
order to evaluate the consequences of deforestation in the Amazo- 
nian forest on the components of the current incoming solar 
radiation balance in the given region. One ecosystem, describing 
the present conditions of the region, was represented by a water- 
shed of 1.3 km* with typical forest cover of the ‘terra firme’ type, 
as can be found in the Reserva Florestal Ducke, from the INPA 
(National Institute of Amazonia Researches). The second ecosys- 
tem was represented by a deforested area of approximately 1.0 ha 
located in the same Reserve. Three lysimeters were installed, sim- 
ulating bare soil conditions, two of which containing a yellow 
latosol representing the central Amazonian region, while the third 
was filled with a podzol, also representing the region. Comparing 
the ecosystems, their water balance was considered as well as all 
other parameters necessary to compute and estimate the compo- 
nents of the solar radiation balance, observed over the total period 
of 32 months. The results indicated that the direct loss of water by 
evaporation in the lysimeter containing yellow latosol was approxi- 
mately 42.8% of the total precipitation, far more than the 26.1% of 
the lysimeter containing the podzol. The direct loss of water by 
evaporation due to the forest cover, in terms of raindrops inter- 
cepted by the tree-crowns, was estimated in about 72.9% of the 
amount. With respect to the solar radiation balance, 83.68% of the 
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incoming energy was founded to be used in the evapotranspiration 
of the forest, while the remaining 16.32% representing sensible 
heat are responsible for the heating of the upper atmospheric air. 
These observations confirm the alerts given by many others re- 
searchers about the possible catastrophic consequences following 
this drastic change, with the expectation of a desertification pro- 
cess of the region resulting from the changes in the balances 
made reference to. 


27469 (ETDE-DE-180) Integration of the regional tropo- 
spheric chemistry into the Hamburg Climate Model 
environment: Model calculations and comparison with 
measured data. Examensarbeit - Max-Planck-institut fuer Meteo- 
rologie, v. 29. Langmann, B. Max-Planck-institut fuer Meteorologie, 
Hamburg (Germany); Hamburg Univ. (Germany). Fachbereich 15 - 
Geowissenschaften. Jun 1995. 121p. (In German). Order Number 
DE95798881. Source: OSTI; NTIS (US Sales Only). 

A model environment was developed which permits an analysis 
of the influence of the expected global climate change on the 
chemistry of the polluted atmosphere over Europe. For this pur- 
pose, the chemical transport model of the EURAD system operated 
at Cologne University was equipped with another meteorological 
driver model, i.e. the regional climate model HIRHAM of the Max- 
Planck Institute. By incorporating the regional climte model into the 
global climate model ECHAM, meteorological data of climate 
change experiments can be made available with sufficient horizon- 
tal resolution as input data for the chemical transport model. (orig.) 


27470 (ETDE-DE-188) Modelling of photolytic processes 
in the troposphere. Wissenschaftliche Mitteilung - Universitaet 
Muenchen. Meteorologisches Institut, v. 68. Ruggaber, A. 
Muenchen Univ. (Germany). Meteorologisches Inst.; Muenchen 
Univ. (Germany). Fakultaet fuer Physik. Jul 1994. 115p. (in Ger- 
man). Order Number DE95798861. Source: OSTI; NTIS (US Sales 
Only). 

The modelling of photochemistry requires knowledge of the dif- 
ferent reaction speeds and all parameters up to < +10% in order 
to permit statements on the effectiveness of individual processes. 
Such high accuracy was not to be attained by current photolysis 
models. By contrast, the use of the model STAR (System for 
Transfer of Atmospheric Radiation), developed within the frame- 
work of this thesis, permits numerically efficient calculation of the 
radiation flux density (through a horizontal plane), the actinic flux 
(radiation flux density through the surface of a volume), the direc- 
tional radial intensity per unit area, and the photolysis frequencies 
for 21 photochemically relevant gases at all altitudes of the 
troposphere.- STAR has been used to conduct sensitivity studies 
with a view to evaluating the individual factors of influence and 
physical processes and in order to determine the error arising from 
the neglect of a process. (orig.) 


27471 (ETDE-DE-198) Laboratory determination of 
physico-chemical parameters pertinent to modelling of mass 
transport in cloud and fog droplets. Final report. Schurath, U.; 
Bongartz, A.; Kames, J.; Schweighoefer, S.; Mekelburger, C.; Wun- 
derlich, C. Bonn Univ. (Germany). Inst. fuer Physikalische und 
Theoretische Chemie. Aug 1994. 101p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 07EU727. Order Number 
DE95504028. Source: OSTI; NTIS (US Sales Only). 

The aim of this project was to determine physico-chemical pa- 
rameters which control mass transport rates between the interstitial 
air and the droplet phase of clouds and fog. For this purpose a Jet 
Technique was technically and theoretically improved. The tech- 
nique is based on the absorption of trace gases into a very thin 
liquid water jet at very short contact times. The amount of trace 
gas absorbed by the jet is compared with model calculations. This 
way it has been possible to determine mass accommodation coeffi- 
cients of 11 trace gases. The relevance of these parameters for 
trace gas transformations in the atmosphere is discussed. A 
method was developed to evaluate the sensitivity of the technique, 
which can be utilized to optimize experimental conditions. Further- 
more, Henry's law constants and hydrolysis rate constants have 
been measured for 22 organic nitrates, bifunctional nitrates, and 
peroxyacyl nitrates, in the atmospherically relevant temperature 





range. As far as possible, salt effects, in particular sea salt effects, 
on these constants have been investigated. (orig.) 


27472 (FZKA-PEF-129) Development of methods to calcu- 
late regularly annual VOC emissions in Baden-Wuerttemberg. 
Obermeier, A. (Stuttgart Univ. (Germany). Inst. fuer En- 
ergiewirtschaft und Rationelle Energieanwendung (iIER)); Berner, 
P.; Friedrich, R.; John, C. Forschungszentrum Karlsruhe 
GmbH Technik und Umwelt (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1995. 93p. (in German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). Project Number PEF 2 91 002. 
Order Number DE95798915. Source: OSTI; NTIS (US Sales Only). 

Until now, the Federal State Office of Statistics (Statistisches 
Landesamt) in Baden-Wuerttemberg has been calculating annual 
SOz- and NO,-emissions in the municipalities of Baden- 
Wuerttemberg. The results have been published in statistics on the 
regional scale of districts. The aim of this project is to develop 
methods that can be used to calculate regularly annual anthro- 
pogenic VOC-emissions, too. The development of the methods 
occurs in close cooperation between the Institute of Energy Eco- 
nomics and the Rational Use of Energy (IER), University of 
Stuttgart, and the Office of Statistics in Baden-Wuerttemberg. In 
this final report, methods and results for the base year 1990 are 
presented. (orig.) 


27473 (INIS-GB—661) Radiation monitoring. Quarterly 
report for the Greater Manchester Fire and Civil Defence Au- 
thority and the Manchester Area Pollution Advisory Council. 
Manchester Area Gamma Radiation Air Monitoring System 
(MANAGRAMS), report covering period of 3 months 01/01/1995 
to 31/03/1995. Greater Manchester Fire and Civil Defence Author- 
ity (United Kingdom). Emergency Planning Unit. 10 May 1995. 20p. 
Order Number DE95634860. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A report is presented from the Manchester Area Gamma Radia- 
tion Monitoring System (MANAGRAMS) for the first three months 


of 1995. The report consists of data and graphs using archived 
data from each of the nine outstations on the systems. (UK). 


27474 (INIS-mf-14550, pp. 77) Adaption of an alpha spec- 
trometer in order to measure concentrations of the air of 
rooms and of exhalation-rates of radon in buildings. Oberdor- 
fer, E. (inst. fuer Medizinische Physik, Univ. Innsbruck, Innsbruck 
(Austria)); Ennemoser, O.; Ambach, W.; Brunner, P.; Schneider, P. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ALPHA SPECTROMETERS/air pollu- 
tion monitoring; RADIOACTIVITY/austria; © RADIOACTIVITY/ 
construction; RADIOACTIVITY/radon; EXHALATION; LIVER; 
NEOPLASMS; RADIOACTIVITY; AUSTRIA; CONSTRUCTION; 
RADON; VENTILATION 


27475 (INIS-mf—14550, pp. 180) Radon estimation in the air 
near the soil of the external Oetztal. Giacomuzzi (Innsbruck 
Univ. (Austria). Inst. fuer Medizinische Physik); Ennemoser, O.; 
Ambach, W. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). in 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADON/air; RADON/buildings; AUSTRIA; 
CONCENTRATION RATIO; HOUSES; RADON; AIR; BUILDINGS; 
SEASONAL VARIATIONS; SEASONS 


27476 (INIS-mf-14550, pp. 181) Measurement of the radia- 
tion climate in passenger planes. Schoener, W. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Vana, N.; Fug- 
ger, M. Oe6sterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (in German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
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19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADIATION DOSES/aerial surveying; AIR- 
CRAFT; CALIBRATION; GLOW CURVE; HEAVY IONS; LET; 
RADIOACTIVITY; THERMAL NEUTRONS; THERMOLUMINES- 
CENT DOSEMETERS 


27477 (IVL-B-1186) Air pollutants in central Sweden. De- 
position, concentrations and effects. October 1993 - 
September 1994. Haligren Larsson, E.; Sjoeberg, K.; Westling, O. 
Swedish Environmental Research Inst., Lammhult (Sweden). IVL- 
Aneboda. May 1995. 73p. (In Swedish). Order Number 
DE95796341. Source: OSTI; NTIS. 

The purpose of the monitoring programme is to quantity sulphur 
and nitrogen deposition to forests, and to illustrate possible acidifi- 
cation of the soil. Deposition is investigated as precipitation studies 
in open field areas and as throughfall. Soil water chemistry in the 
forest stands is used as indicator of soil conditions. This report con- 
cerns the hydrological year from October 1993 through September 
1994 at 41 locations in six counties in central Sweden. Average pH 
in precipitation were 4.4-4.5. Deposition of sulphur exceeded target 
loads for this part of Sweden. The sulphur deposition varied be- 
tween 4 and 14 kg per hectare and year, was lower in pine forests 
than in spruce forests, lower in northern parts of Vaermiand, and 
highest in the county of Stockholm. Nitrogen measurements indi- 
cate that deposition of nitrogen exceeded target loads nearly 
everywhere, except in northern Vaermland. They also indicate ex- 
tensive biosorption of nitrogen in the tree canopies. Deposition of 
nitrogen in the eastern parts was higher than in the western parts 
of the investigated area. Increased deposition of sulphur has been 
observed during this hydrological year compared to previous moni- 
toring years, in all counties but Vaermiand. This is probably due to 
meteorological conditions. Calculated strong acid input to the forest 
plots indicates twice the total load of hydrogen ions than measured 
throughfall deposition. Acidified soil waters (pH 4.3-4.6) have mainly 
been found in central parts of Oerebro and at cape Vaermland- 
snaes in lake Vaenern. Concentrations of nitrogen have been low, 
indicating effective biosorption of nitrogen. 14 refs, 41 figs, 9 tabs 


27478 (IVL-B—1189) The atmospheric chemistry of 
mercury. An evaluation of the ELFORSK/Vattenfall-EPRI coop- 
eration on research on the atmospheric behaviour of mercury. 
Munthe, J.; lverfekit, Aa. Swedish Environmental Research Inst., 
Goeteborg (Sweden). Jun 1995. 15p. Order Number DE95796339. 
Source: OSTI; NTIS. 

This report is an evaluation of on-going and performed research 
on the atmospheric chemistry of mercury, conducted at IVL during 
1991 to 1995. The emphasis of this report is on how these results 
can be used for environmental impact assessments of different al- 
ternatives for power generation and in forming the environmental 
policies of the power industry. The major aims of this evaluation 
are: To summarize the state-of-the-art knowledge on the atmo- 
spheric cycling of mercury including the results obtained in the IVL 
projects within the EPR/ELFORSK agreement. To summarize and 
evaluate how the results obtained in the research on atmospheric 
Hg behaviour may influence the environmental policies of the 
power industry in Sweden. The major conclusions of this evaluation 
are: The basic research on atmospheric chemistry has increased 
the current knowledge on the atmospheric behaviour of mercury 
which has enabled the design of a model for the transport and 
transformation of atmospheric mercury on local to regional scales. 
The results can be used to estimate how changes in emission sce- 
narios and air quality will affect the deposition flux of mercury, on 
different geographical scales and is thus a useful tool for the as- 
sessment of environmental impacts of different alternatives for 
energy production. 41 refs, 1 fig, 2 tabs 


27479 (IVL-B-1192) Air pollutants in southern Sweden. De- 
position, concentrations and effects. October 1993 - 
September 1994. Haligren Larsson, E.; Sjoeberg, K.; Westling, O. 
Swedish Environmental Research Inst., Lammhult (Sweden). IVL- 
Aneboda. Jun 1995. 78p. (in Swedish). Order Number 
DE95796340. Source: OSTI; NTIS. 
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The purpose of the monitoring programme is to quantify sulphur 
and nitrogen deposition to forests, and to illustrate possible acidifi- 
cation of the soil. Deposition is investigated as precipitation studies 
in open field areas and as throughfall. Soil water chemistry from 
the forest stands is used as indicator of soil conditions. Air concen- 
trations of ozone and ammonia have been measured at four 
locations. This report concerns the hydrological year from October 
1993 through September 1994 at more than 70 locations in these 
ten counties in southern Sweden. Average pH-values in precipita- 
tion were 4.4-4.5. Sulphur deposition in throughfall varied from 5 
kg per hectare in a sheltered stand on the island Torsoe in lake 
Vaenem to 34 kg per hectare in an exposed stand in Scania. At all 
locations sulphur deposition exceeded the target load, 3 kg per 
hectare and year. Nitrogen contribution from precipitation varied 
between 4 and 15 kg per hectare. Depending on dry deposition 
and biosorption of nitrogen, throughfall of nitrogen varied more 
than in open field areas; between 3 and 44 kg per hectare. 
Biosorption of nitrogen in the tree canopies prohibits the use of 
throughfall as measure of total nitrogen deposition. The combina- 
tion of open field and throughfali measurements gives information 
of nitrogen turnover in the forest stand. These measurements indi- 
cate large exceedances of target load for nitrogen, 5 kg per 
hectare and year at the majority of locations in southern Sweden. 
Calculated strong acid inputs to the forest plots indicate twice the 
total load of hydrogen ions than measured throughfall deposition. 
Internal circulations of calcium, magnesium, potassium and man- 
ganese were extensive, which probably is normal. The decreasing 
trend, which has been observed during previous years concerning 
sulphur deposition, has been broken. 14 refs, 41 figs, 8 tabs 


27480 (LA-UR-95-1157) Performance of a VME-based par- 
allel processing LIDAR data acquisition system (summary). 
Moore, K.; Buttler, B.; Caffrey, M.; Soriano, C. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-951168—1: International conference on computer applica- 
tions in industry and engineering, Honolulu, HI (United States), 29 
Nov - 1 dec 1995). Order Number DE95010885. Source: OSTI; 
NTIS; GPO Dep. 

It may be possible to make accurate real time, autonomous, 2 
and 3 dimensional wind measurements remotely with an elastic 
backscatter Light Detection and Ranging (LIDAR) system by 
incorporating digital parallel processing hardware into the data ac- 
quisition system. In this paper, we report the performance of a 
commercially available digital parallel processing system in imple- 
menting the maximum correlation technique for wind sensing using 
actual LIDAR data. Timing and numerical accuracy are bench- 
marked against a standard microprocessor impementation. 


27481 (LA-UR-95-2546) Synthetic Array Heterodyne Detec- 
tion: Developments within the Caliope CO, DIAL Program. 
Rehse, S.J.; Strauss, E.M. Los Alamos National Lab., NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9507151-1: Co- 
herent laser radar, Keystone, CO (United States), 23-27 Jul 1995). 
Order Number DE95017004. Source: OSTI; NTIS; GPO Dep. 

A new technique, Synthetic Array Heterodyne Detection, offers a 
wider field of view and improved signal to noise for coherent DIAL 
systems by reducing speckle interference. We have implemented a 
synthetic multi-pixel array using a CO laser on a single element 
HgCdTe photodiode. 


27482 (ORNL-6843) Environmental Sciences Division an- 
nual progress report for period ending September 30, 1994. 
Oak Ridge National Lab., TN (United States). [1994]. 297p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95016518. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4407. 

This progress report summarizes the research and development 
activities conducted in the Environmental Sciences Division (ESD) 
of Oak Ridge National Laboratory during fiscal year (FY) 1994, 
which extended from October 1, 1993, through September 30, 
1994. The report is structured to provide descriptions of current ac- 
tivities and accomplishments in each of the division's major 
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organizational units. Following the sections describing the organi- 
zational units are sections highlighting ESD Scientific, Technical, 
and Administrative Achievement awards and listing information 
necessary to covey the scope of the work in the division. An orga- 
nizational chart of staff and long-term guests who wee in ESD at 
the end of FY 1994 is located in the final section of the report. 


27483 (ORNL/CDIAC-34/R5) Carbon Dioxide Information 
Analysis Center and World Data Center-A for atomspheric 
trace gases: Catalog of data bases and reports. Burtis, M.D. 
(comp.). Oak Ridge National Lab., TN (United States). Apr 1995. 
184p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE95013997. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides information about the many reports and 
other materials made available by the US Department of Energy's 
Global Change Research Program (GCRP). Section A provides in- 
formation about the activities, scope, and direction of the GCRP; 
Sections B,C, D, and E contain information about research that 
has been sponsered by GCRP; Sections F and G contains infor- 
mation about the numeric data packages and computer model pa 
kages the have been compiled by the GCRP; Section H describes 
reports about research dealing with the responses of vegetation to 
carbon dioxide; and Section | conatins reports from various work- 
shops, symposia, and reviews. 


27484 (PNL-—10586) VALDRIFT 1.0: A valley atmospheric 
dispersion model with deposition. Allwine, K.J.; Bian, X.; White- 
man, C.D. Pacific Northwest Lab., Richland, WA (United States). 
May 1995. 136p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95014197. Source: OSTI; NTIS; GPO Dep. 

VALDRIFT version 1.0 is an atmospheric transport and diffusion 
model for use in well-defined mountain valleys. It is designed to 
determine the extent of ddft from aedal pesticide spraying activi- 
ties, but can also be applied to estimate the transport and diffusion 
of various air pollutants in valleys. The model is phenomenological 
— that is, the dominant meteorological processes goveming the be- 
havior of the valley atmosphere are formulated explicitly in the 
model, albeit in a highly parameterized fashion. The key meteoro- 
logical processes treated are: (1) nonsteady and nonhomogeneous 
along-valley winds and turbulent diffusivities, (2) convective bound- 
ary layer growth, (3) inversion descent, (4) noctumal temperature 
inversion breakup, and (5) subsidence. The model is applicable un- 
der relatively cloud-free, undisturbed synoptic conditions and is 
configured to operate through one diumal cycle for a single valley. 
The inputs required are the valley topographical characteristics, 
pesticide release rate as a function of time and space, along-valley 
wind speed as a function of time and space, temperature inversion 
characteristics at sunrise, and sensible heat flux as a function of 
time following sunrise. Default values are provided for certain in- 
puts in the absence of detailed observations. The outputs are 
three-dimensional air concentration and ground-level deposition 
fields as a function of time. 


27485 (PNL-10653) Determination of atmospheric concen- 
trations of xenon radioisotopes. Progress report. Abel, K.H.; 
Panisko, M.E.; Hensley, W.K.; Bowyer, T.W.; Perkins, R.W. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1995. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE95016769. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Determination of radioactive xenon concentrations in the atmos- 
phere over a two year period has been performed as part of a 
research program to develop real-time measurement capabilities. 
The initial measurements were made to develop, prove, and 
validate the authors technical approach, while the longer-term mea- 
surements are being undertaken to establish natural background 
concentrations and variability with time. The results reported were 
made using noble gas fraction (typically 90% Kr and 10% Xe by 
weight) gas samples obtained from a commercial air-reduction 
plant in the northeastern US over a two-year interval beginning in 
the fall of 1993. The concentrated gas samples were typically ob- 
tained during a 6-8 hour interval at the commercial reduction plant 
and were shipped overnight to their laboratory. Analysis was 





typically completed approximately 24 hours after sampling. The an- 
alytical separation process typically took approximately 6 hours and 
gamma-ray spectrometric measurements were conducted for inter- 
vals ranging from 3 to 16 hours. The technical approach involved 
removal of potentially interfering radon daughter radionuclides using 
a molecular sieve at room temperature, followed by cryogenic con- 
centration of noble gases using a chilled (—76 C) activated carbon 
molecular sieve. During initial measurements both molecular sieve 
materials were contained in 30 foot x 1/4 inch gas chromatography 
columns for analytical separations. Krypton was separated from 
Xenon during the analytical procedure by warming the activated 
carbon molecular sieve to room temperature after initial noble gas 
concentration and actively pumping it away. Xenon-133 adsorbed 
to the activated charcoal molecular sieve was then quantified via 
its 81 keV gamma-ray using initially a p-type intrinsic germanium 
detector and later a higher efficiency (64% relative to a 3 inch x 3 
inch sodium iodide) n-type intrinsic germanium detector. 


27486 (PNL-SA-23513) Semidiurnal solar tides in the 
mountain atmosphere. Whiteman, C.D.; Bian, X. Pacific North- 
west Lab., Richland, WA (United States). Sep 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. (CONF-940960—1: International conference on urban 
energy: efficient buildings, Beijing (China), 6-10 Sep 1994). Order 
Number DE95014636. Source: OSTI; NTIS; GPO Dep. 

Harmonic analysis of Doppler radar wind profiler data west of the 
Rocky Mountains has identified a coherent semidiurnal wind sys- 
tem above the wintertime boundary layer at multiple sites in the 
region. The unusual characteristics of this mountain wind system 
(its semidiurnal frequency, amplitude, phase, and direction of rota- 
tion) suggest that is is a semidiurnal solar tide. Such tides have not 
been previously documented in the mountain atmosphere or in the 
troposphere generally but, because semidiurnal signatures are well 
known in surface barometric traces, and large amplitude semidiur- 
nal tides are known in the upper atmosphere, they are not 
unexpected. Our future research on this semidiurnal cordilleran 
wind system will focus on obtaining sufficient data to resolve fur- 
ther the vertical structure, seasonal variation, and spatial variations 
of the wind system. Of particular interest is the role of the Rocky 
Mountains and other cordilleras in modifying the global tides. It re- 
mains to be seen whether semidiurnal cordilleran circulations will 
be of sufficient magnitude to be observed across major arcuate- 
shaped east-west-oriented mountain massifs such as the Alps. 
There, wind systems may develop in response to pressure gradi- 
ents (Frei and Davies, 1993) that form across the Alps due to 
differences in the amplitudes and phases of semidiurnal and diur- 
nal pressure oscillations on the north and south sides of the 
mountain barrier. 


27487 (PNL-SA-25532) Changing methodology for measur- 
ing airborne radioactive discharges from nuclear facilities. 
Glissmeyer, J.A.; Ligotke, M.W. Pacific Northwest Lab., Richland, 
WA (United States). May 1995. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9505101—8: Conference on challenges and innovations in 
the management of hazardous waste, Washington, DC (United 
States), 10-12 May 1995). Order Number DE95014184. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (USEPA) requires that 
measurements of airborne radioactive discharges from nuclear fa- 
cilities be performed following outdated methods contained in the 
American National Standards Institute (ANSI) N13.1-1969 Guide to 
Sampling Airbore Radioactive Materials in Nuclear Facilities. Im- 
proved methods are being introduced via two paths. First, the 
ANSI standard is being revised, and second, EPA’s equivalency 
granting process is being used to implement new technology on a 
case-by-case or broad basis. The ANSI standard is being revised 
by a working group under the auspices of the Health Physics Soci- 
ety Standards Committee. The revised standard includes updated 
methods based on current technology and a performance-based 
approach to design. The performance-based standard will present 
new challenges, especially in the area of performance validation. 
Progress in revising the standard is discussed. The US Department 
of Energy recently received approval from the USEPA for an alter- 
nate approach to complying with air-sampling regulations. The 
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alternate approach is similar to the revised ANS! standard. New 
design tools include new types of sample extraction probes and a 
model for estimating line-losses for particles and radioiodine. Wind 
tunnel tests are being performed on various sample extraction 
probes for use at small stacks. The data show that single-point 
sampling probes are superior to ANSI-NI3.1-1969 style multipie- 
point sample extraction probes. 


27488 (PNL-SA-25844) Nonthermal plasma technology for 
organic destruction. Heath, W.O.; Birmingham, J.G. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1995. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-950601—17: Annual meeting of 
the American Nuclear Society (ANS), Philadelphia, PA (United 
States), 25-29 Jun 1995). Order Number DE95014188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) is investigating the use of 
nonthermal, electrically driven plasmas for destroying organic 
contaminants near ambient temperatures and pressures. Three dif- 
ferent plasma systems have been developed to treat organics in 
air, water, and soil. These systems are the Gas-Phase Corona Re- 
actor (GPCR)III for treating air, the Liquid-Phase Corona Reactor 
for treating water, and In Situ Corona for treating soils. This pre- 
sentation focuses on recent technical developments, commercial 
status, and project costs of OPCR as a cost-effective alternative to 
other air-purification technologies that are now in use to treat off- 
gases from site-remediation efforts as well as industrial emissions. 


27489 (RISO-R-821(EN)) A Lagrangian model for disper- 
sion in the atmospheric boundary layer. Tassone, C. Risoe 
National Lab., Roskilde (Denmark). Meteorology and Wind Energy; 
Copenhagen Univ. (Denmark). Jul 1995. 104p. Order Number 
DE95796412. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

A Random Walk Model for simulating dispersion in the daytime 
boundary layer has been developed. The model is a one- 
dimensional model, in which the horizontal dispersion is considered 
negligible. The model can simulate dispersion for a continuous 
range of atmospheric stabilities from neutral to convective ones. 
The probability density function of the vertical velocities, which is an 
input parameter of the model, is constructed by adding two Gaus- 
sians, and it is given by the second, the third and the fourth order 
moment of vertical velocities. The transition between stabilities is 
controlled by a continuous function of height and stability. The pa- 
rameters of the probability density function, that are necessary also 
for calculating the value of the transition function, are found by 
solving the system of the moment equations together with two 
additional equations dereived from closure assumptions. The pa- 
rameterizations of atmospheric turbulence are chosen in a way as 
to ensure a continuous transition with stability. The model was first 
applied to reproduce results from water tank experiments, where 
dispersion in free convective situations is simulated. It was subse- 
quently applied to data from the so-called Copenhagen experiment, 
in which a tracer was released in near neutral and unstable condi- 
tions. In both cases the model was able to reproduce experimental 
results, showing that it is well suited for simulating dispersion for a 
broad range of stabilities. (au) 2 tabs., 36 ills., 77 refs. 


27490 (SAND-95-0353C) Measured environments within 20 
meters of the strike points of triggered lightning. Fisher, R.J.; 
Schnetzer, G.H.; Morris, M.E. Sandia National Labs., Alouquerque, 
NM (United States). 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of the Army, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9509199-2: International aerospace and ground conference on 
lightning and static electricity, Williamsburg, VA (United States), 26- 
28 Sep 1995). Order Number DE95016093. Source: OSTI; NTIS; 
GPO Dep. 

Vertical electric fields, azimuthal magnetic fields, and earth volt- 
ages developed over 0.5-m radial step distances have been 
measured at 10 and 20 m from the ground attachment point of trig- 
gered lightning. The magnetic fiekis are found to follow Ampere’s 
law closely. The relationship between maximum vertical electric 
field change due to a descending dart leader and the peak of its 
associated return-stroke current is linear. Recorded earth step volt- 
ages have the same waveforms as the incident retum-stroke 
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currents, and, for distances between 10 and 20 m from the strike 
point, their amplitudes exhibit a 1/r dependence. Statistics are 
given for observed radial filamentary arcing from the ground attach- 
ment point. 


27491 (SAND-95-1086C) Planning for evaluation of the US 
Department of Energy’s Energy Partnerships/Climate Change 
Programs. Jordan, G.B. (Sandia National Lab., Arlington, VA 
(United States)); Beschen, D.A. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-94AL85000. 
(CONF-950817-2: 7. international conference on energy program 
evaluation: uses, methods and results, Chicago, IL (United States), 
23-25 Aug 1995). Order Number DE95013026. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the planning of evaluation for one large- 
scale national energy program with-scale, national energy program 
with international reporting requirements, US. Climate Change Ac- 
tion Plant. Referred to as Energy Partnerships for a Strong 
Economy, this program includes 19 DOE Office of Energy Effi- 
ciency and Renewable Energy (EE) initiatives and three other DOE 
projects. The evaluation strategy is to have a six year effort with 
ongoing performance measurement, market studies and process 
evaluations when deviations from targeted outcomes occur, and a 
final evaluation report that combines these results with other im- 
pact evaluations deemed necessary. The evaluation planning and 
implementation will use a collaborative approach involving program 
managers and stakeholders, including program partners and cus- 
tomers, to ensure that evaluation results are useful and utilized. 
Performance mapping will be used to describe the programs to be 
evaluated and determine data collection needs and key evaluation 
questions. The evaluation plan uses multiple evaluation methods, 
including model and engineering estimates, self-reporting by part- 
ners, case studies, surveys, and modified peer/expert review in 
order to accommodate the scope and diversity of programs and 
the need to measure progress as well as impact. 


27492 (SAND-95-1154C) EcoSys™: Supporting Green De- 
sign through an extensible life cycle analysis approach. 
Gockel, B.C.; Watkins, R.D.; Kleban, S.D. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9503119-5: ECM ‘95 conference, Las Cruces, 
NM (United States), 12-15 Mar 1995). Order Number DE95013858. 
Source: OSTI; NTIS; GPO Dep. 

EcoSys is an environmental decision support tool to assist in the 
design of green products and process. EcoSys consist of an infor- 
mation and expert system that contains input from experts in 
products, processes and the environment as well as a flexible, goal 
driven, rule based decision model that can accommodate many en- 
vironmental management perspectives. This includes allowing 
specific users to specify weighting factors for the impact decision 
model. This tool is extensible in that it can be utilized within the 
boundaries of a company and migrated to include suppliers and 
customers until full life cycles are assessed. We discussed the de- 
tails and use of the environmental models available for the experts. 
We also showed how interviews with manufacturing experts led to 
the design of a goal-driven rule based reasoning system to support 
the problem solving. Finally, we offered a number of examples that 
detailed the types of analysis possible with EcoSys. Our ongoing 
work is to increase the precision of the environmental attributes 
database and to extend the product-process database to support a 
wider set of product analyses. Based on user feedback, we are 
also continuing to improve the X-Window user interface. 


27493 (SLU-JBT-R-98) Ammonia volatilization from cow 
and pig manure - Results of laboratory studies with a new cli- 
mate chamber technique. Andersson, Mats. Swedish Univ. of 
Agricultural Sciences, Lund (Sweden). Dept. of Agricultural Biosys- 
tems and Technology. 1995. 70p. Order Number DE95796327. 
Source: OSTI; NTIS. 

It is estimated that in Sweden about 80% of the ammonia emis- 
sions derive from animal manure while only 20% are from other 
sources. Measures have been taken and will be taken to even 
greater extents in the next couple of years to increase the under- 
standing of ammonia volatilization and to decrease ammonia losses 
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from animal manure. The rate of ammonia volatilization from ma- 
nure depends on many parameters. The objective of this study was 
to determine the relationships between ammonia emission from 
manure and the air flow rate over the manure surface, the area of 
manure surface, the manure temperature, the temperature in the air 
above the manure, and the surface roughness of manure. For this 
purpose, an ammonia measuring chamber was used. In the report, 
a thorough literature review of the various parameters influencing 
ammonia volatilization is also presented. 47 refs, 20 figs, 22 tabs 


27494 (UCRL-ID—106132-App.A) Environmental Monitoring 
Plan: Environmental Monitoring Section. Appendix A, Proce- 
dures. Lawrence Livermore National Lab., CA (United States). Feb 
1995. 851p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016577. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents information about the environmental 
monitoring program at Lawrence Livermore National Laboratory. 
Topics discussed include: air sampling; air tritium calibrations; 
storm water discharge; non-storm water discharge; sampling 
locations; ground water sampling; noise and blast forecasting; ana- 
lytical laboratory auditing; document retention; procedure writing; 
quality assurance programs for sampling; soil and sediment sam- 
pling; sewage sampling; diversion facility tank sampling; vegetation 
and foodstuff sampling; and radiological dose assessments. 


27495 (UCRL-ID-114972-3, pp. 21, Paper 11) The DSET 
Tool Library: A software approach to enable data exchange 
between climate system models. McCormick, J. (Lawrence Liver- 
more National Lab., CA (United States)). Lawrence Livermore 
National Lab., CA (United States). Dec 1994. In SERS internship: 
Fall 1994 abstracts and research papers. 352p. Order Number 
DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

Climate modeling is a computationally intensive process. Until 
recently computers were not powerful enough to perform the com- 
plex calculations required to simulate the earth’s climate. As a 
resuk standalone programs were created that represent compo- 
nents of the earth’s climate (e.g., Atmospheric Circulation Model). 
However, recent advances in computing, including massively paral- 
lel computing, make it possible to couple the components forming 
a complete earth climate simulation. The ability to couple different 
climate model components will significantly improve our ability to 
predict climate accurately and reliably. Historically each major com- 
ponent of the coupled earth simulation is a standalone program 
designed independently with different coordinate systems and data 
representations. In order for two component models to be coupled, 
the data of one model must be mapped to the coordinate system 
of the second model. The focus of this project is to provide a gen- 
eral tool to facilitate the mapping of data between simulation 
components, with an emphasis on using object-oriented program- 
ming techniques to provide polynomial interpolation, line and area 
weighting, and aggregation services. 


27496 (UCRL-ID—119565-Rev.1) Calculation of a residual 
mean meridional circulation for a zonal-mean tracer transport 
model: Revision 1. Choi, W.K. (Lawrence Livermore National 
Lab., CA (United States)); Rotman, D.A.; Wuebbles, D.J. Lawrence 
Livermore National Lab., CA (United States). Jan 1995. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE95017033. Source: OSTI; 
NTIS; GPO Dep. 

Because of their computational advantages, zonally-averaged 
chemical-radiative-transport models are widely used to investigate 
the distribution of chemical species and their change due to the 
anthropogenic chemicals in the lower and middie atmosphere. In 
general, the Lagrangian-mean formulation would be ideal to treat 
transport due to the zonal mean circulation and eddies. However, 
the Lagrangian formulation is difficult to use in practical applica- 
tions. The most widely-used formulation for treating global 
atmospheric dynamics in two-dimensional models is the trans- 
formed Eulerian mean (TEM) equations. The residual mean 
meridional circulation (RMMC) in the TEM system is used to ad- 
vect tracers. In this study, we describe possible solution techniques 
for obtaining the RMMC in the LLNL two-dimensional chemical- 
radiative-transport model. In the next section, the formulation will 





be described. In sections 3 and 4, possible solution procedures will 
be described for a diagnostic and prognostic case, respectively. 


27497 (UCRL-ID—120965) Turbulence parameterizations for 


the random displacement method (RDM) version of ADPIC. 
Nasstrom, J.S. Lawrence Livermore National Lab., CA (United 
States); EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). May 1995. 22p. Sponsored by USDOE, Washing- 
DOE Contract W-7405-ENG-48 ,; 
OSTI; 


ton, DC (United States). 
AC08-93NV11265. Order Number DE95017034. Source: 
NTIS; GPO Dep. 

This document describes the algorithms that are used in the new 
random displacement method (RDM) option in the ADPIC model! to 
parameterize atmospheric boundary layer turbulence through an 
eddy diffusivity, K. Both the new RDM version and previous gradi- 
ent version of ADPIC use eddy diffusivities, and, as before, several 
parameterization options are available. The options used in the 
RDM are similar to the options for the existing Gradient method in 
ADPIC, but with some changes. Preferred parameterizations are 
based on boundary layer turbulence scaling parameters and mea- 
sured turbulent velocity statistics. Simpler parameterizations, based 
solely on Pasquill stability class, are also available. When eddy 
diffusivities are based on boundary layer turbulence scaling param- 
eters (i.e., u, h, z and L ), “turbulence parameterization” is an 
appropriate term. In other cases, this term is used loosely to de- 
scribe “sigma curves”. These are semi-empirical relationships 
between the standard deviations, 7z(x) and cy(x), of concentration 
from a point source and downwind distance. Separate sigma 
curves are used for each of six Pasquill stability classes, which are 
used to categorize the diffusive properties of the atmospheric 
surface layer. Consequently, sigma curves are more than parame- 
terizations of turbulence since they also prescribe the final 
concentration distribution (for a point source) given a Pasquill sta- 
bility class. In the ADPIC model, sigma curves can be used to 
calculate the eddy diffusivities, Kz and Ky. Thus, they can be used 
to “back out” parameterizations for K which are consistent with the 
dispersion associated with the particular sigma curve. This results 
in eddy diffusivities which are spatially homogeneous, but travel 
time dependent. 


27498 (UCRL-ID-121547) ARAC dispersion modeling sup- 
port for January-March 1995 Vandenberg AFB launches. 
Baskett, R.L.; Pace, J.C. Lawrence Livermore National Lab., CA 
(United States). May 1995. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95016613. Source: OSTI; NTIS; GPO Dep. 

The Glory Trip (GT) 17-PA Peacekeeper launch originally sched- 
uled at Vandenberg Air Force Base (VAFB) between 15 and 20 
November 1994 was cancelled based on modeled toxic exhaust 
cloud calculations. The Missile Flight Control Branch, 30th Space 
Wing Safety Office (30 SW/SEY), made several successive “No 
Go” decisions using Version 7. 05 Rocket Exhaust Effluent Disper- 
sion Model (REEDM) with forecasted meteorological conditions. 
REEDM runs made from T-14 hours to T-30 minutes predicted that 
ground-level concentrations of hydrogen chloride (HCI) gas from 
the catastrophic abort case would exceed 5 ppM, the “instanta- 
neous” ambient air concentration “Tier 2” limit at that time, modeled 
as a peak 1-minute cloud centerline concentration. Depending on 
the forecasted wind direction and speed at launch time, this limit 
was predicted to be exceeded sometimes at Base Housing, ap- 
proximately 10 km southeast of the launch, and during other 
launch windows at the town of Casmalia, about 5 km east- south- 
east. In late December 1994, the LLNL Atmospheric Release 
Advisory Capability (ARAC) program modeled the aborted Novem- 
ber 1994 Peacekeeper launch and compared its results with 
REEDM. This initial comparison showed that the ARAC model pre- 
dicted values about 1/3 as large as REEDM for the limiting case at 
Base Housing. Subsequently ARAC was asked to provide real-time 
modeling support to 30 SW/SEY during the rescheduled Peace- 
keeper GT 17-PA launch in January 1995 and two Minuteman 
iaunches in February and March. This report first briefly discusses 
the model differences and then summarizes the results of the three 
supported launches. 


27499 (UCRL-ID-121742) Implementation of a random dis- 
placement method (RDM) in the ADPIC model framework. 
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Ermak, D.L.; Nasstrom, J.S.; Taylor, A.G. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95017279. Source: OSTI; NTIS; GPO 
Dep. 

The objective of this work was to implement a 3-D Lagrangian 
stochastic (also called random walk or Monte Carlo) diffusion 
method in the framework of the operational ADPIC (Atmospheric 
Diffusion Particle-in-Cell) code. The Random Displacement 
Method, RDM, presented here and implemented in the ADPIC 
code, calculates atmospheric dispersion in a purely Lagrangian, 
grid-independent manner. Some of the benefits of this approach 
compared to the previously-used “particle-in-cell, gradient diffusion” 
method are (a) a sub-grid diffusion approximation is no longer 
needed, (b) numerical accuracy of the diffusion calculation is im- 
proved because particle displacement does not depend on the 
resolution of the Eulerian grid used to calculate species concentra- 
tion, and (c) adaptation to other grid structures for the input wind 
field does not affect the diffusion calculation. In addition, the RDM 
incorporates a unique and accurate treatment of particle interaction 
with the surface. 


27500 (UCRL-JC—120469-Rev.1) Computational fluid dy- 
namics modeling for emergency preparedness & response. 
Lee, R.L.; Albritton, J.R.; Ermak, D.L.; Kim, J. Lawrence Livermore 
National Lab., CA (United States). Jul 1995. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950927—5-REV1: International conference and 
workshop on modeling anc mitigating the consequences of acci- 
dental releases of hazardous materials, New Orleans, LA (United 
States), 26-29 Sep 1995). Order Number DE95016588. Source: 
OSTI; NTIS; GPO Dep. 

Computational fluid dynamics (CFD) has played an increasing 
role in the improvement of atmospheric dispersion modeling. This 
is because many dispersion models are now driven by meteorolog- 
ical fields generated from CFD models or, in numerical weather 
prediction’s terminology, prognostic models. Whereas most disper- 
sion models typically involve one or a few scalar, uncoupled 
equations, the prognostic equations are a set of highly-coupled, 
nonlinear equations whose solution requires a significant level of 
computational power. Until recently, such computer power could be 
found only in CRAY-class supercomputers. Recent advances in 
computer hardware and software have enabled modestly-priced, 
high performance, workstations to exhibit the equivalent computa- 
tion power of some mainframes. Thus desktop-class machines that 
were limited to performing dispersion calculations driven by diag- 
nostic wind fields may now be used to calculate complex flows 
using prognostic CFD models. The Atmospheric Release and Advi- 
sory Capability (ARAC) program at Lawrence Livermore National 
Laboratory (LLNL) has, for the past several years, taken advantage 
of the improvements in hardware technology to develop a national 
emergency response capability based on executing diagnostic 
models on workstations. Diagnostic models that provide wind fields 
are, in general, simple to implement, robust and require minimal 
time for execution. Such models have been the cornerstones of the 
ARAC operational system for the past ten years. Kamada (1992) 
provides a review of diagnostic models and their applications to 
dispersion problems. However, because these models typically 
contain little physics beyond mass-conservation, their performance 
is extremely sensitive to the quantity and quality of input meteoro- 
logical data and, in spite of their utility, can be applied with 
confidence to only modestly complex flows. 


27501 (UCRL-JC—120743) Design of a mid-IR immersion 
echelle grating spectrograph for remote sensing. Thomas, N.L.; 
Lewis, |.T.; Stevens, C.G. Lawrence Livermore National Lab., CA 
(United States). 9 May 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG- 
48. (CONF-950472-20: SPIE international symposium on 
aerospace/defense sensing and dual-use photonics, Orlando, FL 
(United States), 17-21 Apr 1995). Order Number DE95016623. 
Source: OSTI; NTIS; GPO Dep. 

We describe the design of a silicon immersion grating spectro- 
graph for the remote detection of chemicals in the atmosphere. The 
instrument is designed to operate in the two atmospheric windows 
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from 2.3 to 2.5 and 2.8 and 4.2 microns at a resolution of 0.1 cm~". 
This is achieved by cross dispersing a high order silicon immersion 
echelle (13.5 grooves/mm) and a first order concave grating oper- 
ating in a reflective configuration to generate a two-dimensional 
spectrum in the image plane with diffraction limited performance. 


27502 (UCRL-JC—120960) Toward improving the represen- 
tation of anvil cirrus effects in GCMs. Chin, H.N.S.; Bradley, 
M.M. Lawrence Livermore National Lab., CA (United States). 30 
Apr 1995. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9503140-10: 5. 
atmospheric radiation measurement (ARM) meeting, San Diego, 
CA (United States), 20-23 Mar 1995). Order Number DE95015949. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. CLOUDS/general circulation models; 
GREENHOUSE GASES/environmental impacts; CLOUDS; RE- 
MOTE SENSING; EARTH ATMOSPHERE; WIND; AEROSOLS 


27503 (UCRL-LR-121081) A technique using a stellar 
spectrographic plate to measure terrestrial ozone column 
depth. Wong, A.Y. Lawrence Livermore National Lab., CA (United 
States). Aug 1995. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017014. Source: OSTI; NTIS; GPO Dep. 

This thesis examines the feasibility of a technique to extract 
ozone column depths from photographic stellar spectra in the 
5000-7000 Angstrom spectra! region. A stellar spectrographic plate 
is measured to yield the relative intensity distribution of a star's ra- 
diation after transmission through the earth’s atmosphere. The 
amount of stellar radiation absorbed by the ozone Chappuis band 
is proportional to the ozone column depth. The measured column 
depth is within 10% the mean monthly value for latitude 36°N, how- 
ever the uncertainty is too large to make the measurement useful. 
This thesis shows that a 10% improvement to the photographic 
sensitivity uncertainty can decrease the column depth uncertainty 
to a level acceptable for climatic study use. This technique offers 
the possibility of measuring past ozone column depths. 


27504 (WSRC-MS—92-206-Rev.2) Toxic chemical hazard 
classification and risk acceptance guidelines for use in DOE 
facilities. Revision 2. Craig, D.K. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Davis, J.S.; Prowse, J.; Hoffman, 
P.W. Westinghouse Savannah River Co., Aiken, SC (United 
States). 24 Mar 1995. 61p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE95017493. Source: OSTI; NTIS; INIS; GPO Dep. 

The concentration-limit guidelines presented in this document ap- 
ply to airborne releases of chemicals evaluated with respect to 
human health effects for the purposes of hazard classification and 
categorization, risk assessment and safety analysis. They apply to 
all DOE facilities and operations involving the use of potentially 
hazardous chemicals. The guidelines do not address other nonradi- 
ological hazards such as fire, pressure releases (including 
explosions), and chemical reactivity, but the guidelines are applica- 
ble to hazardous chemical releases resulting from these events. 
This report presents the subcommittee’s evaluation and recommen- 
dations regarding analyses of accidentally released toxic 
chemicals. The premise upon which these recommendations are 
based is that the mechanism of action of toxic chemicals is funda- 
mentally different from that associated with radionuclides, with the 
exception of carcinogens. The recommendations reported herein 
are restricted to the airborne pathway because in an accident sce- 
nario this typically represents the most immediately significant 
route of public exposure. However, the subcommittee recognizes 
that exposure to chemicals through other pathways, in particular 
waterborne, can have significant impacts on human health and the 
environment. Although there are a number of chemicals for which 
absorption through the skin can contribute measurably to the total 
dose in chronic (e.g., occupational) exposure situations, this path- 
way has not been considered for the acute exposure scenarios 
considered in this report. Later studies. will address these issues if 
it appears desirable. 


27505 


(WSRC-MS-—95-0154) Site-specific meteorology iden- 
tification for DOE facility accident analysis. Rabin, S.B. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
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[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-950927-6: Inter- 
national conference and workshop on modeling and mitigating the 
consequences of accidental releases of hazardous materials, New 
Orleans, LA (United States), 26-29 Sep 1995). Order Number 
DE95017478. Source: OSTI; NTIS; INIS; GPO Dep. 

Currently, chemical dispersion calculations performed for safety 
analysis of DOE facilities assume a Pasquill D-Stability Class with 
a 4.5 m/s windspeed. These meteorological conditions are as- 
sumed to conservatively address the source term generation 
mechanism as well as the dispersion mechanism thereby resulting 
in a net conservative downwind consequence. While choosing this 
Stability Class /Windspeed combination may result in an overall 
conservative consequence, the level of conservative can not be 
quantified. The intent of this paper is to document a methodology 
which incorporates site-specific meteorology to determine a 
quantifiable consequence of a chemical release. A five-year meteo- 
rological database, appropriate for the facility location, is utilized for 
these chemical consequence calculations, and is consistent with 
the approach used for radiological releases. The hourly averages 
of meteorological conditions have been binned into 21 groups for 
the chemical consequence calculations. These 21 cases each have 
a probability of occurrence based on the number of times each 
case has occurred over the five year sampling period. A code has 
been developed which automates the running of all the cases with 
a commercially available air modeling code. The 21 cases are 
sorted by concentration. A concentration may be selected by the 
user for a quantified level of conservatism. The methodology 
presented is intended to improve the technical accuracy and de- 
fensability of Chemical Source Term /Dispersion Safety Analysis 
work. The result improves the quality of safety analyses products 
without significantly increasing the cost. 


27506 (WSRC-TR-93-577) Estimation of integrated public 
risks for nonseismic external events affecting the Savannah 
River Site. Durant, W.S.; robinette, R.J.; Kirchner, J.R. Westing- 
house Savannah River Co., Aiken, SC (United States). Mar 1994. 
200p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE95017510. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In essence, this study was envisioned as the “combination” of 
existing accident dose and risk calculations from safety analyses of 
individual facilities. However, because of the extended time period 
over which the safety analyses were prepared, calculational as- 
sumptions and methodologies differed between the analyses. The 
scope of this study therefore included the standardization of as- 
sumptions and calculations as necessary to insure that the 
analytical logic was consistent for all the facilities. Each of the non- 
seismic external events considered in the analyses are addressed 
in individual sections in this report. In Section 2, extreme straight- 
line winds are examined. Section 3 addresses tornadoes, and 
Section 4 addresses other external events [floods, other extreme 
weather events (lightning, hail, and extremes in temperature or 
precipitation), vehicle impact, accidents involving adjacent facilities, 
aircraft impact, and meteorite impact]. Section 5 provides a sum- 
mary of the general conclusions of the report. 
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Refer also to citation(s) 25281, 25282, 25289, 25312, 25316, 
25328, 25329, 25338, 25344, 25392, 25393, 25394, 25397, 25414, 
25462, 25468, 25479, 25480, 25482, 25483, 25490, 25493, 25494, 
25495, 25498, 25505, 25507, 25508, 25509, 25512, 25514, 25536, 
25547, 25561, 25563, 25564, 25569, 25575, 25576, 25666, 25667, 
25706, 25709, 25750, 26009, 26183, 26199, 26602, 26673, 26744, 
26805, 26838, 27261, 27325, 27348, 27357, 27383, 27441, 27443, 
27462, 27463, 27465, 27468, 27482, 27492, 27494, 27593, 27597, 
27657, 27729, 28496 


27507 (ANL/ACL-94/3) Determination of the toxicity char- 
acteristic for metals in soll: A comparison of the toxicity 
characteristic leaching procedure and total metal determina- 
tion. Bass, D.A.; Taylor, J.D. Argonne National Lab., IL (United 
States). Dec 1994. 49p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95013359. Source: OSTI; NTIS; GPO Dep. 

A comparison is made of the concentrations of metals extracted 
from soils using the Toxicity Characteristic Leaching Procedure 
(TCLP) and a total determination method. This information is of in- 
terest in two ways. First, it is hoped that a relationship might be 
established between the amount of each metal determined after 
extraction by the TCLP and the amount determined using a total 
determination method. And second, data are also presented which 
indicate the general extractability of various metals in soil samples 
using the TCLP. This study looks specifically at inorganic elements 
(Sb, As, Ba, Cd, Cu, Cr, Pb, Mg, Hg, Se, Ag, Sn, and Zn) in soils 
from a firing range. Results show that total determination methods 
for metals can not generally be used for heterogeneous samples, 
such as soil samples from a firing range. Some correlation be- 
tween a total determination method and TCLP was observed when 
Ba and Cd were present in the samples at lower concentrations 
(less than 80 mg/kg for Ba and less than 25 mg/kg for Cd); how- 
ever, additional data are necessary to verify this correlation. 


27508 (ANL/EA/CP-85961) Modeling LNAPL transport in 
the Vadose Zone. Tomasko, D.; Butler, J.P. Argonne National 
Lab., IL (United States). [1995]. 6p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-9508138-1: International groundwater 
management symposium, San Antonio, TX (United States), 14-18 
Aug 1995). Order Number DE95014153. Source: OSTI; NTIS; 
GPO Dep. 

Groundwater contamination is an ever growing problem. in par- 
ticular, problems associated with light non-aqueous phase liquids 
(LNAPLs) such as gasoline, diesel fuel, and jet fuels are becoming 
more common. This paper presents the development and applica- 
tion of an analytical model for predicting LNAPL concentrations at 
the water table. Based on the volume of the spill, the model has 
two parts: a pancake model for predicting the behavior of the 
LNAPL if the spill volume is large enough to reach the water table; 
and an advection/dispersion model that assumes that the LNAPL 
does not reach the water table as a slug, but creates a contami- 
nated soil layer from which soluble LNAPL components can be 
mobilized and transported vertically downward while undergoing 
advection, dispersion, sorption, volatilization, and biodegradation. 
Maximum and current concentrations are calculated at the water 
table for the pancake model using a solubility-limited approach, 
and an analytical expression derived using Laplace transforms for 
the advection/dispersion model. The behavior and sensitivity of the 
model is evaluated for a hypothetical site using an LNAPL having 
ten components that represent a cross section of organic com- 
pounds commonly found in spills including BTEX, branch alkanes, 
and polynuclear aromatic hydrocarbons. Results of the study 
indicate that the most important LNAPL group is the BTEX com- 
pounds, and that, of these, benzene would have the largest 
maximum concentration at the water table because of its relatively 
long biodegradation half-life. Other parameters of importance in- 
clude total precipitation, depth to the water table, and the fraction 
of organic carbon in the soil 


27509 (ANL/EAD/TM-44) Work Plan for the Feasibility 
Study for Remedial Action at J-Field, Aberdeen Proving 
Ground, Maryland. Benioff, P.; Biang, C.; Haffenden, R.; Goyette, 
M.; Martino, L.; Patton, T.; Yuen, C. Argonne National Lab., IL 
(United States). May 1995. 182p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE95015591. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of the feasibility study is to gather sufficient infor- 
mation to develop and evaluate alternative remedial actions to 
address contamination at J-Field in compliance with the NCP, 
CERCLA, and SARA. This FS Work Plan summarizes existing 
environmental data for each AOC and outlines the tasks to be per- 
formed to evaluate and select remedial technologies. The tasks to 
be performed will include (1) developing remedial action objectives 
and identifying response actions to meet these objectives; (2) iden- 
tifying and screening remedial action technologies on the basis of 
effectiveness, implementability, and cost; (3) assembling technolo- 
gies into comprehensive alternatives for J-Field; (4) evaluating, in 
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detail, each alternative against the nine EPA evaluation criteria and 
comparing the alternatives to identify their respective strengths and 
weaknesses; and (5) selecting the preferred alternative for each 
operable unit. 


27510 (BNL-61390) Composition of carbonaceous smoke 
particles from prescribed burning of a Canadian boreal forest: 
1. Organic aerosol characterization by gas chromatography. 
Mazurek, M.A. (Brookhaven National Lab., Upton, NY (United 
States)); Laterza, C.; Newman, L.; Daum, P.; Cofer, W.R. lil; 
Levine, J.S.; Winstead, E.L. Brookhaven National Lab., Upton, NY 
(United States). Jun 1995. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC02-76CH00016. 
(CONF-950376—1: Chapman conference on biomass burning and 
global change, Williamsburg, VA (United States), 13-17 Mar 1995). 
Order Number DE95015795. Source: OSTI; NTIS; GPO Dep. 

In this study we examine the molecular organic constituents (C8 
to C40 lipid compounds) collected as smoke particles from a Cana- 
dian boreal forest prescribed burn. Of special interest are (1) the 
molecular identity of polar organic aerosols, and (2) the amount of 
polar organic matter relative to the total mass of aerosol particulate 
carbon. Organic extracts of smoke aerosol particles show complex 
distributions of the lipid compounds when analyzed by capillary gas 
chromatography/mass spectrometry. The molecular constituents 
present as smoke aerosol are grouped into non-polar (hydrocar- 
bons) and poiar —2 oxygen atoms) subtractions. The dominant 
chemical species found in the boreal forest smoke aerosol are un- 
altered resin compounds (C20 terpenes) which are abundant in 
unburned conifer wood, plus thermally altered wood lignins and 
other polar aromatic hydrocarbons. Our results show that smoke 
aerosols contain molecular tracers which are related to the biofuel 
consumed. These smoke tracers can be related structurally back to 
the consumed softwood and hardwood vegetation. In addition, 
combustion of boreal forest materials produces smoke aerosol par- 
ticles that are both oxygen-rich and chemically complex, yielding a 
carbonaceous aerosol matrix that is enriched in polar substances. 
As a consequence, emissions of carbonaceous smoke particles 
from large-scale combustion of boreal forest land may have a dis- 
proportionate effect on regional atmospheric chemistry and on 
cloud microphysical processes. 


27511 (BNL-62104) Free-air CO, enrichment for forests: 
Prototype development. Hendrey, G. (Brookhaven National Lab., 
Upton, NY (United States)); Strain, B. Brookhaven National Lab.., 
Upton, NY (United States). Apr 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
Order Number DE95017161. Source: OSTI; NTIS; GPO Dep. 

This paper presents details of a study that was done to assess 
the damage that elevated carbon dioxide has on forest ecosys- 
tems. Topics discussed include: elevated concentration of carbon 
dioxide can it be maintained at ground level; effects of wind varia- 
tions; is there a problem with carbon dioxide and how serious is it; 
and can forests management strategies be altered to sustain forest 
productivity, health and diversity. 


27512 (CONF-9406226-, pp. 42-52) Using computer- 
assisted process facilitation techniques in government 
sponsored public meetings and working sessions - a paper 
addressing the East Fork Poplar Creek Working Group Experi- 
ence. Armstrong, L.D. (Oak Ridge National Lab., TN (United 
States)); Rymer, G.; Perkins, S. Pacific Northwest Lab., Richland, 
WA (United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing mutipie waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses a process facilitation technique using com- 
puter hardware and software that assists its users in group 
decision-making, consensus building, surveying and polling, and 
strategic planning. The process and equipment has been success- 
fully used by the Department of Energy and Martin Marietta Energy 
Systems, Inc., Environmental Restoration and Waste Management 
Community Relations program. The technology is used to solicit 
and encourage qualitative and documented public feedback in gov- 
ernment mandated or sponsored public meetings in Oak Ridge, 
Tennessee. 
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27513 (CONF-9406226-, pp. 142) Soil remediation interim 
measures/interim remedial action (IM/IRA) for Rocky Fiats 
Plant. Bulgar, L. (ICF Kaiser Engineers, Inc., Lakewood, CO 
(United States)); Law, J.; Buddy, M. Pacific Northwest Lab., Rich- 
land, WA (United States). [1994]. From DOE integrated workshop 
from strategic planning to baseline and other objectives; Golden, 
CO (United States); 1-2 Jun 1994. In [Modular risk analysis for as- 
sessing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The accelerated Cleanup Program for Rocky Flats Plant includes 
a number of subprograms which are being implemented to 
expedite remediation at the facility. One of these is the Soil Reme- 
diation IM/IRA. This paper discusses the objectives, scope, and 
approach for the Soil Remediation IM/IRA program. The major fea- 
tures of this program are addressed, along with a discussion of its 
potential benefits relative to the conventional RCRA/CERCLA re- 
mediation process. The paper also provides information on the 
problems encountered and decisions made during the planning and 
development of this program, its current status, and future plans. 


27514 (CONF-9406226-, pp. 161) Use of cell signaling to 
pre-screen potentially contaminated areas for  toxicity- 
increasing precision and accuracy for answering questions 
concerning toxicity. Abbott, T. (Xenometrix, Inc., Boulder, CO 
(United States)); Gee, P.; Farr, S. Pacific Northwest Lab., Rich- 
land, WA (United States). [1994]. From DOE integrated workshop 
from strategic planning to baseline and other objectives; Golden, 
CO (United States); 1-2 Jun 1994. In [Modular risk analysis for as- 
sessing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Toxicity assessment methods used to determine remediation re- 
quirements at environmental sites are costly and not useful for 
prioritizing tasks based on the degree of risk to the public and 
environment. The two most common approaches, chemical charac- 
terization and aquatic toxicity assays, cannot indicate subcellular 
mechanisms of toxicity nor the threshold at which cells are 
stressed. The primary problems lie in the prediction of the types 
and degree of damage induced by toxins in the environment and 
how field studies can be designed to validate these predictions for 
risk assessments. The three main parameters influencing the de- 
gree of risk to humans and other animals in the environment are 
known to be: (1) age, (2) genetic susceptibility, and (3) environ- 
mental factors. An individual's genes control the ability to repair or 
cope with toxins, therefore, monitoring genetic responses is the 
most direct measure of toxicity thresholds. The purpose of this pa- 
per is to show that molecular toxicology assays can increase the 
accuracy for detection of toxicity and extent of damage. 


27515 (CONF-9406226-, pp. 351-358) Process for determin- 
ing the remediation category of hazardous substance sites. 
Sieben, A.K. (ICF Kaiser Engineers, Lakewood, CO (United 
States)). Pacific Northwest Lab., Richland, WA (United States). 
[1994]. From DOE integrated workshop from strategic planning to 
baseline and other objectives; Golden, CO (United States); 1-2 Jun 
1994. In [Modular risk analysis for assessing multiple waste sites]: 
Proceedings. 495p. Order Number DE95005084. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An evaluation process has been developed that aids in selecting 
the appropriate remediation category of hazardous substance sites. 
Three general remediation categories have been established: No 
further Action: Potential Early Action: and Defer for RI/FS or Tran- 
sition/Decontamination and Decommissioning. This evaluation 
method is a preliminary screening process only and will not identify 
the most appropriate remediation alternative for each site. The 
remedy selection process can proceed only after a remediation cat- 
egory is determined for each site. All sites are evaluated at a 
preliminary screening level to determine the general remediation 
category. After the first screen, a secondary evaluation is per- 
formed on both the PEA sites and the DEFER sites. For PEAs, this 
secondary evaluation will incorporate additional specific factors, 
such as a screening level risk assessment. For the DEFER sites 
feasibility factors will be used to distinguish between the sites 
which should undergo a normal RI/FS and the sites which will be 
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recommended to be remediated in association with D&D of build- 
ings. Ultimately, all of the sites will be placed into one of four 
remediation categories. 


27516 (CONF-950587—2) Enhancement of Fe (Ill), Co (Ill), 
and Cr (VI) reduction at elevated temperatures and by a 
thermophilic bacterium. Zhang, C. (Oak Ridge Associated Uni- 
versities, Oak Ridge, TN (United States)); Liu, Shi; Logan, J.; 
Mazumder, R.; Phelps, T.J. Oak Ridge National Lab., TN (United 
States). [1995]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 17. sym- 
posium on biotechnology for fuels and chemicals; Vail, CO (United 
States); 7-11 May 1995. Order Number DE95014582. Source: 
OSTI; NTIS; GPO Dep. 

An unusual thermophilic bacterium has been isolated from deep 
subsurface sediments and tested for its ability to enhance Fe(ill), 
Co(lll), and Cr(Vl) reduction. Without the bacterium, abiotic metal 
reduction was insignificant at temperatures below 45°C but 
became a major process at 75°C. Addition of the bacterium en- 
hanced the reduction of these metals up to fourfold. This study 
demonstrates abiotic and biotic metal reduction under organic-rich 
thermic conditions and suggest that thermally and/or biologically 
enhanced metal reduction may provide an alternative for remediat- 
ing metal contamination. 


27517 (DOE/AL/62350—158-Rev.) Site Observational Work 
Pian for the UMTRA Project Site at Shiprock, New Mexico. Re- 
vision. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1995. 88p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95016288. Source: OSTI; NTIS; INIS; GPO Dep. 

The site observational work plan (SOWP) for the Shiprock, New 
Mexico, Uranium Mill Tailings Remedial Action (UMTRA) Project 
Site is one of the first documents for developing an approach for 
achieving ground water compliance at the site. This SOWP applies 
Shiprock site information to a regulatory compliance framework, 
which identifies strategies for meeting ground water compliance at 
the site. The compliance framework was developed in the UMTRA 
ground water programmatic environmental impact statement. 


27518 (DOE/ID/12735—-T36) Projects at the Western Envi- 
ronmental Technology Office. Quarterly technical progress 
report, April 1—June 30, 1995. MSE, Inc., Butte, MT (United 
States). [1995]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-881D12735. (MSE-—14). Order 
Number DE95016479. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief outlines of the multiple projects under 
the responsibility of the Western Environmental Technology Office 
in Butte Montana. These projects include biomass remediation, re- 
mediation of contaminated soils, mine waste technology, and 
several other types of remediation. 


27519 (DOE/ID/13268-T1) Environmental Science and 
Research Foundation. Annual technical report, April 11, 1994— 
December 31, 1994. Reynolds, T.D.; Morris, R.C.; Markham, O.D. 
(eds.). Environmental Science and Research Foundation, idaho 
Falls, ID (United States). Jun 1995. 145p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-941D13268. 
Order Number DE95017250. Source: OSTI; NTIS; INIS; GPO Dep. 

This Annual Technical Report describes work conducted for the 
Department of Energy, Idaho Operations Office, by the Environ- 
mental Science and Research Foundation (Foundation) for work 
under contract DE-AC07-941D13268. The Foundation began, on 
April 11, 1994, to conduct environmental surveillance near to and 
distant from the Idaho National Engineering Laboratory, provide en- 
vironmental public relations and education related to INEL natural 
resource issues, and conduct ecological and radioecological 
research benefiting major DOE-ID programs including Waste Man- 
agement, Environmental Restoration, Spent Nuclear Fuels, and 
Infrastructure. 


27520 (DOE/MC/28245-4072) Soil treatment to remove ura- 
nium and related mixed radioactive heavy metal contaminants. 
Ninth quarterly technical and financial progress report, Jan- 
uary 1, 1995-March 31, 1995. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). May 1995. 5p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract FC21-92MC28245. 
Order Number DE95009718. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this project is to design and develop a physico- 
chemical treatment process for the removal of uranium and heavy 
metals from contaminated soil to achieve target contamination lev- 
els below 35 pCi/g of soil and a target for non-radioactive heavy 
metals below concentration levels permissible for release of the 
soil. The work will involve bench-scale and pilot-scale tests, using 
chelation-flotation, chemical leaching and ultrasonic leaching tech- 
niques, in conjunction with cross-flow microfiltration and filter-press 
operations. The effectiveness of an integrated process to treat 
leachates generated from soil processing will be demonstrated. 
Process flow-sheets suitable for in-situ and ex-situ applications will 
be developed and preliminary costs will be provided for the soil 
and leachate treatment technologies. In accordance with 10CFR 
600.31 (d)(i), an extension of the project period including final 
report submission to 31 July 1995 was made in anticipation of po- 
tential delays in receiving Fernald soil samples at Chalk River 
Laboratories for the planned pilot-scale verification tests. Ex-situ 
pilot-scale soil decontamination and leachate treatment tests using 
Chalk River Chemical Pit soil are nearing completion. Soil decon- 
tamination tests using Fernald Incinerator Area soil originally 
scheduled for February 1995 was postponed to May 1995 as result 
of unexpected delays in the preparation of two drums of soils 
(~416 kg) by FERMCO and paperwork required to arrange for ex- 
porvimport licenses. 


27521 (DOE/MT/92006-9) The cost of wetland creation and 
restoration. Final report. King, D.; Bohlen, C. Maryland Univ., 
Solomons, MD (United States). Aug 1995. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92006. Order Number DE95000174. Source: OSTI; NTIS; 
GPO Dep. 

This report examines the economics of wetland creation, restora- 
tion, and enhancement projects, especially as they are used within 
the context of mitigation for unavoidable wetland losses. Complete 
engineering-cost-accounting profiles of over 90 wetland projects 
were developed in collaboration with leading wetland restoration 
and creation practitioners around the country to develop a primary 
source database. Data on the costs of over 1,000 wetland projects 
were gathered from published sources and other available 
databases to develop a secondary source database. Cases in both 
databases were carefully analyzed and a set of baseline cost per 
acre estimates were developed for wetland creation, restoration, 
and enhancement. Observations of costs varied widely, ranging 
from $5 per acre to $1.5 million per acre. Differences in cost were 
related to the target wetland type, and to site-specific and project- 
specific factors that affected the preconstruction, construction, and 
post-construction tasks necessary to carry out each particular 
project. Project-specific and site-specific factors had a much larger 
effect on project costs than wetland type for non-agricultural pro- 
jects. Costs of wetland creation and restoration were also shown to 
differ by region, but not by as much as expected, and in response 
to the regulatory context. The costs of wetland creation, restora- 
tion, and enhancement were also analyzed in a broader economic 
context through examination of the market for wetland mitigation 
services, and through the development of a framework for estimat- 
ing compensation ratios-the number of acres of created, restored, 
or enhanced wetland required to compensate for an acre of lost 
natural wetland. The combination of per acre creation, restoration, 
and enhancement costs and the compensation ratio determine the 
overall mitigation costs associated with alternative mitigation strate- 
gies. 


27522 (DOE/NV/10845-34) Wellhead protection area delin- 
eation under uncertainty. Jacobson, E.; Andricevic, R.; Hultin, T. 
Nevada Univ., Reno, NV (United States). Desert Research Inst. 
Sep 1994. 81p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-90NV10845. Order Number 
DE95016056. Source: OSTI; NTIS; GPO Dep. 

Publication No. 45118. 

A program to protect groundwater resources used for water sup- 
ply from all potential threats due to contamination was established 
in the Amendments to the Safe Drinking Water Act (SDWA). Goal 
of the State Wellhead Protection (WHP) Program is to “protect 
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wellhead areas within their jurisdiction from contaminants which 
may have any adverse effect on the health of persons.” A major 
component of WHP is the determination of zones around water- 
supply wells called Wellhead Protection Areas (WHPAs) within 
which contaminant source assessment and management should be 
addressed. WHPAs are defined in the SDWA as “the surface and 
subsurface area surrounding a water well or wellfield, supplying a 
public water system, through which contaminants are reasonably 
likely to move toward and reach such water well or wellfield.” A to- 
tal of 14 water-supply wells are currently being used at the Nevada 
Test Site (NTS). Eleven of the wells are used for potable water 
supplies and the remaining three wells are used for construction 
purposes only. Purpose of this study is to estimate WHPAs for 
each water-supply well at the NTS. Due to the limited information 
about the hydraulic properties needed for estimating the WHPAS, 
an approach that considered the uncertainty in the estimates of the 
hydraulic properties was developed and implemented. 


27523 (DOE/NV/11432-170) Site characterization data from 
the Area 5 science boreholes, Nevada Test Site, Nye County, 
Nevada. Blout, D.O.; Hammermeister, P.; Zukosky, K.A. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Feb 1995. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-94NV11432. Order Number 
DE95013829. Source: OSTI; NTIS; INIS; GPO Dep. 

The Science Borehole Project consists of eight boreholes that 
were drilled (from 45.7 m [150 ft] to 83.8 m [275 ft] depth) in Area 
5 of the Nevada Test Site, Nye County, Nevada, on behalf of the 
US Department of Energy. These boreholes are part of the Area 5 
Site Characterization Program developed to meet data needs asso- 
ciated with regulatory requirements applicable to the disposal of 
low-level and mixed waste at this site. This series of boreholes was 
specifically designed to characterize parameters controlling near- 
surface gas transport and to monitor changes in these and liquid 
flow-related parameters over time. These boreholes are located 
along the four sides of the approximately 2.6-km* (1-mi*) Area 5 
Radioactive Waste Management Site to provide reasonable spatial 
coverage for sampling and characterization. Laboratory testing re- 
sults of samples taken from core and drill cuttings are reported. 


27524 (DOE/NV/11508-2) Exposure assessment of ground- 
water transport of tritium from the Central Nevada Test Area. 
Pohimann, K.; Chapman, J.; Andricevic, R. Nevada Univ., Reno, 
NV (United States). Desert Research Inst. Apr 1995. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-95NV11508. Order Number DE95016057. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Publication No. 45133. 

This exposure assessment provides a range of possible human 
health risk at two locations due to groundwater transport from the 
Faultless underground nuclear test. These locations correspond to 
the boundary of the land under DOE control (where no wells cur- 
rently exist) and the closest existing well (Six Mile Well). The range 
in excess risk is within the EPA goal for excess risk due to environ- 
mental contaminants (107°) at Six Mile Well. Calculations 
considering high spatial variability in hydraulic properties and/or 
high uncertainty in the mean groundwater velocity are also within 
the EPA goal. At the DOE boundary, the range in excess risk ex- 
ceeds the EPA goal, regardless of the values of spatial variability 
and uncertainty. The range in values of excess risk can be reduced 
with additional field data from the site; however, incorporation of 
additional data, which would likely be obtained at great expense, is 
unlikely to result in significant refinement of the results. 


27525 (DOE/OR-01-1407-D1) Preliminary assessment of 
the ecological risks to wide-ranging wildlife species on the 
Oak Ridge Reservation. Sample, B.E.; Baron, L.A.; Jackson, B.L. 
Oak Ridge National Lab., TN (United States). Aug 1995. 300p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95017552. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Historically, ecological risk assessment at CERCLA sites [such 
as the Oak Ridge Reservation (ORR)], has focused on species 
that may be definitively associated with a contaminated area or 
source operable unit. Consequently the species that are generally 
considered are those with home ranges small enough such that 
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multiple individuals or a distinct population can be expected to re- 
side within the boundaries of the contaminated site. This approach 
is adequate for sites with single, discrete areas of contamination 
that only provide habitat for species with limited requirements. This 
approach is not adequate however for large sites with multiple, 
spatially separated contaminated areas that provide habitat for 
wide-ranging wildlife species. Because wide-ranging wildlife 
species may travel between and use multiple contaminated sites 
they may be exposed to and be at risk from contaminants from 
multiple locations. Use of a particular contaminated site by wide- 
ranging species will be dependent upon the amount of suitable 
habitat available at that site. Therefore to adequately evaluate risks 
to wide-ranging species at the ORR-wide scale, the use of multiple 
contaminated sites must be weighted by the amount of suitable 
habitat on OUs. This reservation-wide ecological risk assessment 
is intended to identify which endpoints are significantly at risk; 
which contaminants are responsible for this risk; and which OUs 
significantly contribute to risk. 


27526 (DOE/OR/22028-T20) DOE Oak Ridge Environmental 
Restoration Program technical support contractor monthly 
project status report. Jacobs Engineering Group, Inc., Oak 
Ridge, TN (United States). Jul 1995. 64p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-930R22028. 
Order Number DE95016392. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains accomplishments and highlights in July 1995 
for the Jacobs Engineering Group, Inc. work performed under con- 
tract DE-AC05-930R22028. Program management, administrative 
support, technical support, and remedial action tasks for the 
ORNL, ORGDP, Y-12 Plant, Portsmouth Gaseous Diffusion Plant, 
and Paducah Plant are included. 


27527 (DOE/RL-94-20) Pickling Acid Cribs remedial inves- 
tigation/easibility study. USDOE, Washington, DC (United 
States). Jun 1995. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-93RL12367. Order Number 
DE95017535. Source: OSTI; NTIS; INIS; GPO Dep. 

The White Bluffs Pickling Acid Cribs Site, south of the White 
Bluffs town site in the Hanford 600 Area, is the only site identified 
in the 100-IU-5 Operable Unit. The cribs are believed to have re- 
ceived waste streams (mostly nitric acid and HF etch solutions) 
from a pipe fabrication facility operated 1943-1959. Soil samples 
were collected at the surface basin adjacent to the crib site. The 
basin is not in the 100-IU-5 Operable Unit. This report includes risk 
assessment information and data on the surface basin. Based on 
characterization activities and Hanford Site background levels, 
there is no radiological contamination. Only one detected nonra- 
dioactive element (zinc) had readings above background; this is 
attributed to scrapping of a glavanized pipe. Since the max Zn con- 
centration was 554 mg/kg, well below the most restricted Zn soil 
concentration (2,400 mg/kg) in the human health risk-based 
screening, Zn was eliminated from further analysis. The ecological 
risk assessment considered the max detected Zn to be relatively 
nontoxic. The RI/FS supports a no action alternative. 


27528 


(DOE/RL-95-69-1) Quarterly report of RCRA ground- 
water monitoring data for period January 1—March 31, 1995. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1995. 407p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-87RL10930. 
DE95016324. Source: OSTI; NTIS; GPO Dep. 
This quarterly report contains data received between January 
and March 1995, which are the cutoff dates for this reporting pe- 
riod. This report may contain not only data from the January 
through March quarter, but also data from earlier sampling events 
that were not previously reported. Nineteen Resource Conservation 
and Recovery Act of 1976 (RCRA) groundwater monitoring projects 
are conducted at the Hanford Site. These projects include treat- 
ment, storage, and disposal facilities for both solid and liquid waste. 
The groundwater monitoring programs described in this report 
comply with the interim-status federal (Titlke 40 Code of Federal 
Regulation [CFR] Part 265) and state (Washington Administrative 
Code [WAC] 173-303-400) regulations. The RCRA projects are 
monitored under one of three programs: background monitoring, in- 
dicator parameter evaluation, or groundwater quality assessment. 


Order Number 
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27529 (FZKA-5509) Use of ozone for the oxidation of 
polycyclic aromatic hydrocarbons in soil. Seidel, J.P. 
Forschungszentrum Karlsruhe GmbH Technik und Umwelt (Ger- 
many). Inst. fuer Technische Chemie; Karlsruhe Univ. (T.H.) 
(Germany). Fakultaet fuer Chemie. May 1995. 145p. (in German). 
Order Number DE95503998. Source: OSTI; NTIS (US Sales Only). 

This paper describes investigations on the efficiency of the apply 
of gaseous ozone for the remediation of PAH-contaminated soils. 
For this purpose first the half-life of the thermal and catalytic de- 
composition influenced by contact with minerals and pre-oxidied 
soils were measured as a function of humidity. In a second step 
different organics, assumed as possible parts of contaminated sites 
were ozonized to ascertain products and specific ozone consump- 
tion. As model-compounds for organic contaminations naphthalene, 
anthracene and pyrene contribute in thin layer on siliciumdioxide 
were used. The ozone-consumption was measured from 2,4 to 4,2 
g/g PAH. For the oxidation of natural organic soil material a spe- 
cific ozone consumption of 4,8 g/g carbon was detected. Treating 
real respectively artifical contaminated soil samples with ozone the 
experimental results for the ozone consumption could be estimated 
very well by the addition of the specific ozone consumption of the 
components. Regarding this usage of ozone for the remediation of 
contaminated sites should be economically useful in certain cases. 
On account of carbon balances it could be assumed that a large 
amount of organic bounded carbon is mineralised to carbondioxide. 
Only small amounts are transformed into aldehydes and acides 
partly water-soluble and remaining in soil. Although ozone is 
changing the structure and therefore the properties of treated soil 
this one isn’t sterile. (orig./SR) 


27530 (INIS-mf-14553, pp. 82) Application of Langmuir 
equation to describing of cadmium and zinc salts sorption in 
soils. Smoczynska, A. (Akademia Rolniczo-Technicza, Olsztyn 
(Poland)); Kowalska, D.; Gosiewska, H.; Bojanowska, |. Sto- 
warzyszenie Inzynierow i Technikow Przemysiu Chemicznego, 
Warsaw (Poland). 1992. 318p. (In Polish). (CONF-9209503—: Bia- 
lystok'92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. CADMIUM COMPOUNDS/sorption; 
SOILS/sorption; ZINC COMPOUNDS/sorption; SORPTION; MEET- 
INGS; SOILS 


27531 (INIS-mf-14553, pp. 83) Study of the Cd** sorption 
in soll. Drabent, Z. (Akademia Rolniczo-Technicza, Olsztyn 
(Poland)); Smoczynska, A.; Michalowska, A.; Bartnicka, H. Sto- 
warzyszenie Inzynierow i Technikow Przemysiu Chemicznego, 
Warsaw (Poland). 1992. 318p. (in Polish). (CONF-9209503—: Bia- 
lystok’92: yearly scientific meeting on chemistry in human health 
and environment protection, Bialystok (Poland), 9-12 Sep 1992). In 
Yearly scientific meeting: chemistry in human health and environ- 
ment protection. Bialystok’92. Order Number DE95634646. 
Source: OSTI; NTIS; INIS. 

Short communication. CADMIUM IONS/sorption; SOILS/sorption; 
SORPTION; MEETINGS; SOILS 


27532 (IVL-B-1155) Basic cations and aluminium in soll 
water, and Its influence on growth and resin flow in heavily 
acidified spruce forests. Oerlander, G. (Swedish Univ. of Agricul- 
tural Sciences, Lammhult (Sweden)); Petersson, Per; Westling, O. 
Swedish Environmental Research Inst., Lammhult (Sweden). IVL- 
Aneboda. Aug 1994. 23p. (In Swedish). Order Number 
DE95796342. Source: OSTI; NTIS. 

In 1984 permanent plots were established in southern Sweden. 
In order to study the development of damages (mainly needle loss) 
that were observed in 1982-83. Most of the study plots were estab- 
lished in Norway spruce forests that were regarded as damaged or 
moderately damaged. The deposition of mainly acidifying com- 
pounds, as well as the chemistry of the soil water, has been 
measured on these ca 70 plots since 1985. In the autumn of 1993 
twenty of the plots were selected for analyses of growth and 
damages of the spruces. The plots that had showed the lowest cal- 
cium, magnesium and potassium (=basic cations, BC) content in 
relation to the aluminum content (the BC/AI ratio) in the soil water 





were selected since this ratio indicates soil acidification. Ten plots 
were selected as controls. They were located as close as possible 
and in the same deposition climate as the acidified plots but no 
consideration about the soil status was made when selecting con- 
trols. Totally, 1100 trees were measured and ca 250 increment 
cores were taken for analysis of growth the last 15 years. The 
growth of the trees was analysed in relation to predicted growth 
calculated with production models. There was no correlation be- 
tween the BC/AI ratio or the pH of soil water and the growth of the 
spruce stands. All stands showed low mortality (=0.3% per year) 
during the last ten years and there was no correlation between soil 
acidification and mortality. The general pattern was that the BC/AI 
ratio decreased during the study period, thus indicating an acidifi- 
cation process. Despite the alarming conditions in terms of high 
aluminium contents and low pH in soil-, ground-, and surface water 
in southern Sweden, the spruce forests seems not presently be 
severely damaged by soil acidification. 20 refs, 13 figs, 3 tabs 


27533 (KAERI-TR-451/94) Comparative analysis of seismic 
risk assessment methodology. Park, Chang Kyoo (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Kim, Tae 
Woon; Hwang, Mi Jung. Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of). Jul 1994. 85p. (In Korean). Order 
Number DE96600513. Source: OSTI; NTIS; INIS. 

SRA methodologies are separated into SPSA and SMM. SPSA 
methodology that has been widely used for seismic risk analysis 
has two kinds of methodologies such as Zion method and SSMRP 
method. SPSA methodology is suitable to interfacing with the 
analysis of internal event. However, the results of SPSA have un- 
certainties because of uncertainties in seismic hazard analysis and 
subjective judgement. Zion method specially developed for com- 
mercial use is less expensive and less time consuming but more 
uncertain than SSMRP method, since the former performs the 
fragility analysis less in detail than the latter. SMM is impossible to 
interface with the analysis of internal event but the uncertainties 
that are occurred during seismic hazard analysis is reduced be- 
cause of the screening using RLE (review level earthquake). 
Therefore, if SPSA-based SMM methodology is chosen to be de- 
veloped, the results of SRA will be more reliable and it requires 
low costs and time. In addition, the new methodology will require 
the development of a new evaluating code for SRA. (Author) 26 
refs., 25 figs., 16 tabs. 


27534 (K/ER-259) Mesoscopic structural analysis of 
bedrock exposures at the Oak Ridge K-25 Site, Oak Ridge, 
Tennessee. Lemiszki, P.J. (Oak Ridge K-25 Site, TN (United 
States)). Oak Ridge K-25 Site, TN (United States); Oak Ridge Na- 
tional Lab., TN (United States); Tennessee Univ., Knoxville, TN 
(United States). Dept. of Geological Sciences. Jul 1995. 89p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Order Number DE95015995. Source: 
OSTI; NTIS; GPO Dep. 

This document presents the detailed study of outcrop of meso- 
scopic structures during the geologic mapping completed in 
1992-1993. The purpose of this study was to document the geom- 
etry and style of outcrop scale structures, such as fractures and 
faults and relate them to map scale structures present in the Oak 
Ridge K-25 Area. This report was prepared to document site char- 
acterization data collected during the scoping phase investigations 
in accordance with the requirements of the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act. 


27535 (LA-12978-MS) Cesium sorption and desorption on 
selected Los Alamos soils. Kung, K.S.; Chan, J.; Longmire, P.; 
Fowler, M. Los Alamos National Lab., NM (United States). 
Aug 1995. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016709. Source: OSTI; NTIS; INIS; GPO Dep. 

Laboratory experiments were conducted to evaluate the sorptivity 
of cesium onto Los Alamos soils under controlled experimental 
conditions. Four soil profiles were collected and each soil profile 
which is broken into layers according to previously identified soil 
horizons were studied. Batch sorption isotherms were studied to 
quantify the chemical reactivity of each soil horizon toward cesium 
ion. Radioactive cesium-137 was used as sorbent and gamma 
counting was used to quantify the amount of sorption. Desorption 
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experiments were conducted after the sorption experiments. Batch 
desorption isotherms were studied to quantify the desorption of pre- 
sorbed cesium from these Los Alamos soils. This study suggests 
cesium may sorb strongly and irreversibly on most Los Alamos 
soils. The amount of cesium sorption and desorption is possibly re- 
lated to the clay content of the soil sample since subsurface 
sample has a higher clay content than that of surface sample. 


27536 (LA-13004-T) The use of synthetic colloids in tracer 
transport experiments in saturated rock fractures. Reimus, 
P.W. Los Alamos National Lab., NM (United States). Aug 1995. 
252p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE95016706. 
Source: OSTI; NTIS; INIS; GPO Dep. 

NM. 

Studies of groundwater flow and contaminant transport in satu- 
rated, fractured geologic media are of great interest to researchers 
studying the potential long-term storage of hazardous wastes in or 
near such media. A popular technique for conducting such studies 
is to introduce tracers having different chemical and physical prop- 
erties into a system and then observe the tracers at one or more 
downstream locations, inferring flow and transport mechanisms 
from the breakthrough characteristics of the different tracers. Many 
tracer studies have been conducted in saturated, fractured media 
to help develop and/or refine models capable of predicting contami- 
nant transport over large scales in such media. 


27537 (LA-SUB-95-27-2) SAMFT2D: Single-phase and mul- 
tiphase flow and transport in 2 dimensions. Version 2, 
Documentation and user’s guide. Huyakorn, P.S. (HydroGeo- 
Logic, Inc., Herndon, VA (United States)); Wu, Y.S.; Panday, S.; 
Park, N.S.; Kool, J.B. Los Alamos National Lab., NM (United 
States); HydroGeoLogic, Inc., Herndon, VA (United States). Sep 
1991. 317p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95013053. Source: OSTI; NTIS; GPO Dep. 

This report documents a two-dimensional finite element model, 
SAMFT2D, developed to simulate single-phase and multiphase 
fluid flow and solute transport in variably saturated porous media. 
The formulations of the goveming equations and the numerical pro- 
cedures used in the code for single-phase and multiphase flow and 
transport are presented. The code is constructed to handle single- 
phase as well as two- or three-phase flow conditions using two 
integrated sets of computational modules. A fully implicit time- 
stepping scheme is used in the code for both single-phase and 
multiphase flow simulations. Either the Crank-Nicholson scheme or 
the fully implicit scheme may be used in the transport simulation. 
The single-phase modules employ the conventional Galerkin and 
upstream-weighted residual finite element techniques to model flow 
and transport of water (aqueous phase) containing dissolved 
single-species contaminants concurrently or sequentially, and in- 
clude the treatment of various boundary conditions and physical 
processes. The multiphase flow modules use the Galerkin 
schemes with upstream weighting of phase mobilities to simulate 
two- or three-phase flow problems, and treat different boundary 
conditions in terms of source/sink terms fully implicitly. The multi- 
phase solute transport modules employ the upstream-weighted 
residual schemes to handle single-species transport in multiphase 
fluid systems. Several example problems are presented to verify 
the code and to demonstrate its utility. These problems range from 
one-phase unsaturated flow and transport to two- and three-phase 
flow problems including gravity and capillary effects and associated 
transport simulations. 


27538 (LA-UR—95-2199) In situ RF/microwave remediation 
of soil experiment overview. Regan, A.H. (Los Alamos National 
Lab., NM (United States)); Palomares, M.E.; Polston, C.; Rees, 
D.E.; Roybal, W.T.; Ross, T.J. Los Alamos National Lab., NM 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9509204—1: Microwave and high frequency heating, Cambridge 
(United Kingdom), 17-21 Sep 1995). Order Number DE95016843. 
Source: OSTI; NTIS; GPO Dep. 

Contaminant plumes are significant waste problems that require 
remediation in both the government and private sectors. The au- 
thors are developing an in situ process that uses RF/microwave 
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stimulation to remove pollutants from contaminated soils. This pro- 
cess is more efficient than existing technologies, creates less 
secondary pollution, and is applicable to situations that are not 
amenable to treatment by existing technologies. Currently, the 
most commonly used process is soil vapor extraction. However, 
even when it is successful, this technology is energy inefficient. 
The authors objective is to combine RF/microwave energy applica- 
tion with soil vapor extraction to help mobilize and efficiently 
remove the soil contaminants, specifically demonstrating the viabil- 
ity of RF/microwave induced, in situ, soil remediation of light and 
dense non-aqueous phase liquids (LNAPL, DNAPL) contaminants. 


27539 (LBL-36852) Features and dimensions of the Hay- 
ward Fault Zone in the Strawberry and Blackberry Creek Area, 
Berkeley, California. Williams, P.L. Lawrence Berkeley Lab., CA 
(United States). Mar 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95015142. Source: OSTI; NTIS; GPO Dep. 

This report presents an examination of the geometry of the Hay- 
ward fault adjacent to the Lawrence Berkeley Laboratory and 
University of California campuses in central Berkeley. The fault 
crosses inside the eastern border of the UC campus. Most subtle 
geomorphic (landform) expressions of the fault have been removed 
by development and by the natural processes of landsliding and 
erosion. Some clear expressions of the fault remain however, and 
these are key to mapping the main trace through the campus area. 
In addition, original geomorphic evidence of the fault’s location was 
recovered from large scale mapping of the site dating from 1873 to 
1897. Before construction obscured and removed natural land- 
forms, the fault was expressed by a linear, northwest-tending zone 
of fault-related geomorphic features. There existed well-defined 
and subtle stream offsets and beheaded channels, fault scarps, 
and a prominent “shutter ridge”. To improve our confidence in fault 
locations interpreted from landforms, we referred to clear fault ex- 
posures revealed in trenching, revealed during the construction of 
the Foothill Housing Complex, and revealed along the length of the 
Lawson Adit mining tunnel. Also utilized were the locations of offset 
cultural features. At several locations across the study area, dis- 
tress features in buildings and streets have been used to precisely 
locate the fault. Recent published mapping of the fault (Lienkaem- 
per, 1992) was principally used for reference to evidence of the 
fault’s location to the northwest and southeast of Lawrence Berke- 
ley Laboratory. 


27540 (LBL-36928) Strongly coupled single-phase flow 
problems: Effects of density variation, hydrodynamic disper- 
sion, and first order decay. Oldenburg, C.M.; Pruess, K. 
Lawrence Berkeley Lab., CA (United States). Mar 1995. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9503110—1: TOUGH 95: transport of 
unsaturated ground water and heat workshop, Berkeley, CA 
(United States), 20-22 Mar 1995). Order Number DE95014777. 
Source: OSTI; NTIS; GPO Dep. 

We have developed TOUGH2 modules for strongly coupled flow 
and transport that include full hydrodynamic dispersion. T2DM 
models two-dimensional flow and transport in systems with variable 
salinity, while T2DMR includes radionuclide transport with firstorder 
decay of a parent-daughter chain of radionuclide components in 
variable salinity systems. T2DM has been applied to a variety of 
coupled flow problems including the pure solutal convection prob- 
lem of Elder and the mixed free and forced convection salt-dome 
flow problem. In the Elder and salt-dome flow problems, density 
changes of up to 20% caused by brine concentration variations 
lead to strong coupling between the velocity and brine concentra- 
tion fields. T2DM efficiently calculates flow and transport for these 
problems. We have applied T2DMR to the dispersive transport and 
decay of radionuclide tracers in flow fields with permeability hetero- 
geneities and recirculating flows. Coupling in th ese problems 
occurs by velocity-dependent hydrodynamic dispersion. Our results 
show that the maximum daughter species concentration may occur 
fully within a recirculating or low-velocity region. In all of the prob- 
lems, we observe very efficient handling of the strongly coupled 
flow and transport processes. 


27541 


(LBL-37018) The effect of rock fragments on the hy- 
draulic properties of soils. Zimmerman, R.W.; Bodvarsson, G.S. 
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Lawrence Berkeley Lab., CA (United States). Apr 1995. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95016523. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Many soils contain rock fragments the sizes of which are much 
larger than the average pore size of the sieved soil. Due to the fact 
that these fragments are often fairly large in relation to the soil 
testing apparatus, it is common to remove them before performing 
hydrologic tests on the soil. The question then arises as to whether 
or not there is a simple way to correct the laboratory-measured 
values to account for the fragments, so as to arrive at property val- 
ues that can apply to the soil in situ. This question has arisen in 
the surface infiltration studies that are part of the site characteriza- 
tion program at Yucca Mountain, where accurate values of the 
hydraulic conductivities of near-surface soils are needed in order to 
accurately estimate infiltration rates. Although this problem has 
been recognized for some time, and numerous review articles have 
been written there are as yet no proven models to account for the 
effect of rock fragments on hydraulic conductivity and water reten- 
tion. In this report we will develop some simple physically-based 
models to account for the effects of rock fragments on gross 
hydrological properties, and apply the resulting equations to experi- 
mental data taken from the literature. These models are intended 
for application to data that is currently being collected by scientists 
from the USGS on near-surface soils from Yucca Mountain. 


27542 (LBL-37200) Proceedings of the TOUGH Workshop 
*95 Lawrence Berkeley Laboratory, Berkeley, California, March 
20-22, 1995. Pruess, K. (ed.). Lawrence Berkeley Lab., CA (United 
States). Mar 1995. 380p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9503110—-: TOUGH 95: transport of unsaturated ground water and 
heat workshop, Berkeley, CA (United States), 20-22 Mar 1995). 
Order Number DE95014788. Source: OSTI; NTIS; GPO Dep. 

The TOUGH Workshop ‘95 focused on applications and 
enhancements of the TOUGH/MULKOM family of numerical simu- 
lation programs for complex flows in permeable media, including 
multiphase, multicomponent, non- isothermal, and variable-density 
flows. There were about 100 participants from 10 countries in 
attendance. The topical areas covered included environmental re- 
mediation, nuclear waste isolation, geothermal and petroleum 
reservoir engineering, mining engineering, vadose zone hydrology, 
and simulation methods. This volume features the extended sum- 
maries of papers that were presented at the workshop. The 
technical program and lists of authors and registered participants 
are included in appendices. Individual papers have been processed 
separately for the databases. 


27543 (LBL-37339) Electrical resistivity for detecting sub- 
surface non-aqueous phase liquids: A progress report. Lee, 
K.H.; Shan, C.; Javandel, |. Lawrence Berkeley Lab., CA (United 
States). Jun 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE95016527. Source: OSTI; NTIS; INIS; GPO Dep. 

Soils and groundwater have been contaminated by hazardous 
substances at many places in the United States and many other 
countries. The contaminants are commonly either petroleum prod- 
ucts or industrial solvents with very low solubility in water. These 
contaminants are usually called non-aqueous phase liquids 
(NAPLs). The cost of cleaning up the affected sites in the United 
States is estimated to be of the order of 100 billion dollars. In spite 
of the expenditure of several billion dollars during the last 15 years, 
to date, very few, if any major contaminated site has been re- 
stored. The presence of NAPL pools in the subsurface is believed 
to be the main cause for the failure of previous cleanup activities. 
Due to their relatively low water solubility, and depending on their 
volume, it takes tens or even hundreds of years to deplete the 
NAPL sources if they are not removed from the subsurface. The 
intrinsic electrical resistivity of most NAPLs is typically in the range 
of 10” to 10'2Q-m, which is several orders of magnitude higher 
than that of groundwater containing dissolved solids (usually in the 
range of a few Q-m to a few thousand Q-m). Although a dry soil is 
very resistive, the electrical resistivity of a wet soil is on the order 
of 100 2-m and is dependent on the extent of water saturation. For 





a given soil, the electrical resistivity increases with decrease of wa- 
ter saturation. Therefore, if part of the pore water is replaced by a 
NAPL, the electrical resistivity will increase. At many NAPL sites, 
both the vadose and phreatic zones can be partially occupied by 
NAPL pools. It is the great contrast in electrical resistivity between 
the NAPLs and groundwater that may render the method to be ef- 
fective in detecting subsurface NAPLs at contaminated sites. The 
following experiments were conducted to investigate the change of 
the electrical resistivity of porous media when diesel fuel (NAPL) 
replaces part of the water. 


27544 (LBL-37380) Radionuclide behavior in water satu- 
rated porous media: Diffusion and infiltration coupling of 
thermodynamically and kinetically controlled radionuclide wa- 
ter - mineral interactions. Spasennykh, M.Yu. (Vernadsky Institute 
of Geochemistry and Analytical Chemistry, Moscow (Russian Fed- 
eration)); Apps, J.A. Lawrence Berkeley Lab., CA (United States). 
May 1995. 22p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC03-76SFO0098. Order Number 
DE95016529. Source: OSTI; NTIS; INIS; GPO Dep. 

A model is developed describing one dimensional radionuclide 
transport in porous media coupled with locally reversible radionu- 
clide water-mineral exchange reactions and radioactive decay. 
Problems are considered in which radionuclide transport by diffu- 
sion and infiltration processes occur in cases where radionuclide 
water-solid interaction are kinetically and thermodynamically con- 
trolled. The limits of Sr-90 and Cs-137 migration are calculated 
over a wide range of the problem variables (infiltration velocity, 
distribution coefficients, and rate constants of water-mineral ra- 
dionuclide exchange reactions). 


27545 
cesses: 


(LBL-37414) Effective parameters, effective pro- 
From porous flow physics to in situ remediation 


technology. Pruess, K. Lawrence Berkeley Lab., CA (United 
States). Jun 1995. 12p. Sponsored by USDOE, Washington, DC 
(United States);Swiss National Cooperative for the Storage of 


Nuclear Waste, Baden (Switzerland). DOE Contract AC03- 
76SF00098. (CONF-9509216—1: VEGAS inauguration and 
symposium, Stuttgart (Germany), 25-27 Sep 1995). Order Number 
DE95016433. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper examines the conceptualization of multiphase flow 
processes on the macroscale, as needed in field applications. It 
emphasizes that upscaling from the pore-level will in general not 
only introduce effective parameters but will also give rise to “effec- 
tive processes,” i.e., the emergence of new physical effects that 
may not have a microscopic counterpart. “Phase dispersion” is dis- 
cussed as an example of an effective process for the migration and 
remediation of non-aqueous phase liquid (NAPL) contaminants in 
heterogeneous media. An approximate space-and-time scaling in- 
variance is derived for gravity-driven liquid flow in unsaturated 
two-dimensional porous media (fractures). Issues for future experi- 
mental and theoretical work are identified. 


27546 (NUREG/CR-6114-Vol.2) Auxiliary analyses in sup- 
port of performance assessment of a hypothetical low-level 
waste facility: Two-phase flow and contaminant transport in 
unsaturated soils with application to low-level radioactive 
waste disposal. Volume 2. Binning, P. (Newcastle Univ., NSW 
(Australia)); Celia, M.A.; Johnson, J.C. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Regulatory 
Applications; Princeton Univ., NJ (United States). Dept. of Civil En- 
gineering and Operations Research. May 1995. 146p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

A numerical model of multiphase air-water flow and contaminant 
transport in the unsaturated zone is presented. The multiphase 
flow equations are solved using the two-pressure, mixed form of 
the equations with a modified Picard linearization of the equations 
and a finite element spatial approximation. A volatile contaminant is 
assumed to be transported in either phase, or in both phases si- 
mulaneously. The contaminant partitions between phases with an 
equilibrium distribution given by Henry’s Law or via kinetic mass 
transfer. The transport equations are solved using a Galerkin finite 
element method with reduced integration to lump the resultant ma- 
trices. The numerical model is applied to published experimental 
studies to examine the behavior of the air phase and associated 
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contaminant movement under water infiltration. The model is also 
used to evaluate a hypothetical design for a low-level radioactive 
waste disposal facility. The model has been developed in both one 
and two dimensions; documentation and computer codes are avail- 
able for the one-dimensional flow and transport model. 


27547 (NUREG/CR-6308) An overview of instability and 
fingering during immiscible fluid flow in porous and fractured 
media. Chen, G. (Univ. of Arizona, Tucson, AZ (United States). 
Dept. of Hydrology and Water Resources); Neuman, S.P.; 
Taniguchi, M. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; Arizona Univ., Tuc- 
son, AZ (United States). Dept. of Hydrology and Water Resources. 
Apr 1995. 135p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; GPO. 

Wetting front instability is an important phenomenon affecting 
fluid flow and contaminant transport in unsaturated soils and rocks. 
It causes the development of fingers which travel faster than would 
a uniform front and thus bypass much of the medium. Water satu- 
ration and solute concentration in such fingers tend to be higher 
than in the surrounding medium. During infiltration, fingering may 
cause unexpectedly rapid arrival of water and solute at the water- 
table. This notwithstanding, most models of subsurface flow and 
transport ignore instability and fingering. In this report, we survey 
the literature to assess the extent to which this may or may not be 
justified. Our overview covers experiments, theoretical studies, and 
computer simulations of instability and fingering during immiscible 
two-phase flow and transport, with emphasis on infiltration into 
soils and fractured rocks. Our description of instability in an ideal 
fracture (Hele-Shaw cell) includes an extension of existing theory 
to fractures and interfaces having arbitrary orientations in space. 
Our discussion of instability in porous media includes a slight but 
important correction of existing theory for the case of an inclined 
interface. We conclude by outlining some potential directions for fu- 
ture research. Among these, we single out the effect of soil and 
rock heterogeneities on instability and preferential flow as meriting 
special attention in the context of nuclear waste storage in unsatu- 
rated media. 


27548 (ORNL/RASA-95/13) Radiological survey results at 1 
Shady Lane, Lodi, New Jersey (LJ095). Foley, R.D.; Johnson, 
C.A. Oak Ridge National Lab., TN (United States). Jul 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95016566. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) conducted remedial action 
at the Stepan property in Maywood, New Jersey and several vicin- 
ity properties in Lodi, New Jersey as part of the Formerly Utilized 
Sites Remedial Action Program (FUSRAP). These properties are in 
the vicinity of the DOE-owned Maywood Interim Storage Site 
(MISS), adjacent to the former Maywood Chemical Works facility. 
The property at One Shady Lane, Lodi, New Jersey was not one of 
these vicinity properties but was surveyed by DOE at the request 
of the owner. At the request of DOE, a team from Oak Ridge Na- 
tional Laboratory conducted a radiological survey at this property. 
The purpose of the survey, conducted in November 1994, was to 
confirm whether remedial actions were to be performed on the 
property in order to be in compliance with the identified Guidelines. 
The radiological survey included surface gamma scans and 
gamma readings at 1 meter, and the collection of soil samples for 
radionuclide analysis. Results of the survey demonstrated that all 
radiological measurements on the property at One Shady Lane, 
Lodi, New Jersey, were comparable to background levels in the 
area, and well within the limits prescribed by DOE radiological 
guidelines. Based on the results of the radiological survey data, this 
property does not meet guidelines for inclusion under FUSRAP. 


27549 (ORNL/TM-12912) Dual wall reverse circulation 
drilling with multi-level groundwater sampling for groundwater 
contaminant plume delineation at Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Smuin, D.R.; Morti, E.E.; Zutman, J.L.; 
Pickering, D.A. Oak Ridge National Lab., TN (United States). 
[1995]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95015798. Source: OSTI; NTIS; INIS; GPO Dep. 
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Dual! wall reverse circulation (DWRC) drilling was used to drill 48 
borings during a groundwater contaminant investigation at the Pad- 
ucah Gaseous Diffusion Plant, Paducah, Kentucky. This method 
was selected as an alternative to conventional hollow stem auger 
drilling for a number of reasons, including the expectation of 
minimizing waste, increasing the drilling rate, and reducing the po- 
tential for cross contamination of aquifers. Groundwater samples 
were collected from several water-bearing zones during drilling of 
each borehole. The samples were analyzed for volatile organic 
compounds using a field gas chromatograph. This approach al- 
lowed the investigation to be directed using near-real-time data. 
Use of downhole geophysical logging, in conjunction with lithologic 
descriptions of borehole cuttings, resulted in excellent correlation of 
the geology in the vicinity of the contaminant plume. The total vol- 
ume of cuttings generated using the DWRC drilling method was 
less than half of what would have been produced by hollow stem 
augering; however, the cuttings were recovered in slurry form and 
had to be dewatered prior to disposal. The drilling rate was very 
rapid, often approaching 10 ft/min; however, frequent breaks to 
perform groundwater sampling resulted in an average drilling rate 
of < 1 ft/min. The time required for groundwater sampling could be 
shortened by changing the sampling methodology. Analytical re- 
sults indicated that the drilling method successfully isolated the 
various water bearing zones and no cross contamination resulted 
from the investigation. 


27550 (ORNL/TM—12997) Spring 1995 wildlife and vegeta- 
tion survey, Norton Air Force Base, California. Oak Ridge 
National Lab., TN (United States). 18 Jul 1995. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE95016166. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objectives of the 1994 and 1995 wildlife and vegetation 
surveys were to gather data to be used for various applications in- 
cluding: (1) basewide Environmental Risk Assessment (ERA) Work 
Plan (Scoping Document), (2) the completion of the basewide 
ERA, (3) determining remedial activities, and (4) determining the 
distribution of state and federal list plant and animal species on 
Norton AFB. Data gathering included an inventory of plant and 
animal species present, the identification of potential ecological re- 
ceptors, mapping of habitats, and constructing the ecological food 
web present on or near the IRP sites of concern. 


27551 (ORNL/TM—13008) Operating limit study for the pro- 
posed solid waste landfill at Paducah Gaseous Diffusion Plant. 
Lee, D.W.; Wang, J.C.; Kocher, D.C. Oak Ridge National Lab., TN 
(United States). Jun 1995. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95015767. Source: OSTI; NTIS; INIS; GPO Dep. 

A proposed solid waste landfill at Paducah Gaseous Diffusion 
Plant (PGDP) would accept wastes generated during normal oper- 
ations that are identified as non-radioactive. These wastes may 
include small amounts of radioactive material from incidental con- 
tamination during plant operations. A site-specific analysis of the 
new solid waste landfill is presented to determine a proposed oper- 
ating limit that will allow for waste disposal operations to occur such 
that protection of public health and the environment from the pres- 
ence of incidentally contaminated waste materials can be assured. 
Performance objectives for disposal were defined from existing reg- 
ulatory guidance to establish reasonable dose limits for protection 
of public health and the environment. Waste concentration limits 
were determined consistent with these performance objectives for 
the protection of off-site individuals and inadvertent intruders who 
might be directly exposed to disposed wastes. Exposures of off-site 
individuals were estimated using a conservative, site-specific model 
of the groundwater transport of contamination from the wastes. Di- 
rect intrusion was analyzed using an agricultural homesteader 
scenario. The most limiting concentrations from direct intrusion or 
groundwater transport were used to establish the concentration lim- 
its for radionuclides likely to be present in PGDP wastes. 


27552 (ORNL/TM—13033) Wetland survey of selected areas 
in the K-24 Site Area of responsibility. Rosensteel, B.A. (JAY- 
COR, Environmental Division, Oak Ridge, TN (United States)); Awl, 
D.J. Oak Ridge National Lab., TN (United States). Jul 1995. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC05-840R21400. Order Number DE95017194. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4429. 

In accordance with DOE Regulations for Compliance with Flood- 
plain/Wetlands Environmental Review Requirements, wetland 
surveys were conducted in selected areas within the K-25 Area of 
Responsibility during the summer of 1994. These areas are 
Mitchell Branch, Poplar Creek, the K-770 OU, Duct Island Penin- 
sula, the Powerhouse area, and the K-25 South Corner. Previously 
surveyed areas included in this report are the main plant area of 
the K-25 Site, the K-901 OU, the AVLIS site, and the K-25 South 
Site. Wetland determinations were based on the USACE methodol- 
ogy. Forty-four separate wetland areas, ranging in size from 0.13 
to 4.23 ha, were identified. Wetlands were identified in all of the ar- 
eas surveyed with the exception of the interior of the Duct Island 
Peninsula and the main plant area of the K-25 Site. Wetlands per- 
form functions such as floodflow alteration, sediment stabilization, 
sediment and toxicant retention, nutrient transformation, production 
export, and support of aquatic species and wildlife diversity and 
abundance. The forested, scrub-shrub, and emergent wetlands 
identified in the K-25 area perform some or all of these functions to 
varying degrees. 


27553 Method using liposomes for monitoring toxic materi- 
als. Sinha, D.N.; Smejtek, P.K. 1993. Filed date 28 May 1993. 
U.S. Patent Application 8-068,033. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95015038. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This invention is comprised of a method which was liposomes 
for detecting and monitoring toxic materials. A suspension of lipo- 
somes having known acoustic properties in a chosen solvent is 
produced. The suspension is then placed in contact with the sam- 
ple to be investigated, and changes in acoustic properties of the 
suspension are measured. The results are compared to known 
concentrations of specific toxic materials in order to obtain a toxic 
substance level determination. 


27554 (PNC-TN—1100-94-003, pp. Ill/1-III/9) Sensitivity 
analysis on retardation effect of natural barriers against ra- 
dionuclide transport. Hatanaka, K. (Power Reactor and Nuclear 
Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai Works). 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. (CONF-9311199-: International workshop on re- 
search and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 379p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

The generic performance assessment of the geological disposal 
system for high level waste (HLW) in Japan has been carried out 
by the Power Reactor and Nuclear Fuel Development Corporation 
(PNC) in accordance with the overall HLW management program 
defined by the Atomic Energy Commission of Japan. The Japan- 
ese concept of the geological disposal system is based on a 
multi-barrier system which is composed of vitrified waste, carbon 
steel overpack, thick bentonite buffer and a variety of realistic geo- 
logical conditions. The main objectives of the study are the detailed 
analysis of the performance of engineered barrier system (EBS) 
and the analysis of the performance of natural barrier system 
(NBS) and the evaluation of its compliance with the required over- 
all system performance. Sensitivity analysis was carried out for the 
objectives to investigate the way and extent of the retardation in 
the release to biosphere by the effect of NBS, and to clarify the 
conditions which is sufficient to ensure that the overall system 
meets safety requirement. The radionuclide transport model in geo- 
logical media, the sensitivity analysis, and the calculated results of 
the retardation effect of NBS in terms of the sensitivity parameters 
are reported. (K.I.). 


27555 (PNC-TN—1100-94-003, pp. III/21-III/30) The NAGRA/ 
PNC Grimsel radionuclide migration experiment. First phase of 
the rigorous field testing of a PNC transport model. Alexander, 
W.R. (Bern Univ. (Switzerland)); Hatanaka, Koichiro; Umeki, Hi- 
royuki; Frick, U. Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan). 1994. (CONF-9311199—: International work- 
shop on research and development of geological disposal, Tokai 





(Japan), 15-19 Nov 1993). In Proceedings of technical session on 
research and development of geological disposal. 379p. Order 
Number DE95757546. Source: OSTI; NTIS; INIS. 

In order to assess repository safety, the use of laboratory and 
field tests as well as natural analogues to test the models is listed. 
To this end, Nagra in 1985 began an in situ radionuclide migration 
experiment at its underground test site at Grimsel in Swiss Alps. 
The main aims of the long term program are the development and 
testing of radionuclide transport models, in addition to testing the 
extrapolation of laboratory-derived data to field conditions. The field 
experiment is now carried out by Nagra and PNC of Japan in as- 
sociation with PSI of Switzerland in a water-bearing shear zone in 
crystalline rocks, and a suite of tracers of different geochemical be- 
havior have been utilized to date. The experimental setup, the test 
procedures, and the results of the preliminary PNC model runs are 
reported. The Grimsei radionuclide migration experiment is an ex- 
cellent test bed for the models and concepts which may be a part 
of the safety assessment for radioactive waste repositories, and 
also for the persons doing modeling and gathering data. The de- 
velopment and implication of the predictive modeling approach is 
more important. (K.I.). 


27556 (PNC-TN—1100-94-003, pp. III/33-II/41) The far-field 
conceptual model in Kristallin-| and sensitivity analysis. Smith, 
P.A. (Nationale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden (Switzerland)). Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan). 1994. (CONF-9311199-: 
International workshop on research and development of geological 
disposal, Tokai (Japan), 15-19 Nov 1993). In Proceedings of tech- 
nical session on research and development of geological disposal. 
379p. Order Number DE95757546. Source: OSTI; NTIS; INIS. 

Kristallin-| is an integrated analysis carried out by Nagra to in- 
vestigate the option of disposal of vitrified high level waste in the 
crystalline basement of Northern Switzerland. Kristallin-| updates 
and complements Project Gewahr 1985 with extended data bases, 
improved computer codes, and further works on the ‘open issues’ 
identified in the Project Gewahr 1985. In this paper, the Kristallin-| 
conceptual model and the derivation of input parameters from geo- 
logical, hydrogeological and geochemical data are described. 
Sensitivity study is presented, which analyzes the effect of the 
modele uncertainty due to the variability and complexity of the 
data. The basement rock is assumed to comprise low permeability 
domain, high permeability domain and major water-conducting 
faults. The repository is sited in the low permeability domain at the 
depth of about 1000 m. The far field conceptual model, the data 
which are required to quantity the processes included in the far 
field model, and three conceptual models of water-conducting fea- 
tures are described. The results of a complete consequence 
analysis are illustrated. (K.I.). 


27557 (PNC-TN—1 100-94-003, pp. III/63-III/70) Fracture char- 
acterization experiments at Raymond, California. Karasaki, 
Kenzi (Lawrence Berkeley Lab., CA (United States)); Freifeld, 
Barry. Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. (CONF-9311199-: International workshop on re- 
search and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 379p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

In the United States, the potential repository for high level ra- 
dioactive waste would be built in Yucca Mountain, Nevada. The 
geology of the site consists of the sequences of ash flow and ash 
fall turfs. In general, these rocks are extensively fractured. To 
develop the field testing techniques and analysis methods for char- 
acterizing the flow and transport properties of fractured rocks, a 
dedicated field site was established near Raymond, California. In 
this report, the details of the site, the design and the results of 
geophysical and hydrological tests, as well as an approach for mod- 
eling the flow and transport in such fractured rocks are discussed. 
The Raymond Field Site is located in Sierra Nevada foothills, ap- 
proximately 3.2 km east of Raymond, California. The site lies 
within Knowles Granodiorite. A cluster of nine boreholes were 
drilled so far. The data acquisition system is explained. The hy- 
draulic tests including falling head slug test, pressure injection test 
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and interference test and radially convergent tracer test were car- 
ried out. The flow in a fracture system may be approximated better 
by a network of three-dimensionally interconnected line segments. 
The modeling approach is discussed. The hierarchical fracture sys- 
tem of three different scales of interest is explained. (K.I.). 


27558 (PNC-TN—1100-94-003, pp. III/71-III/79) Experimental 
determination of the stress-permeability-transport characteris- 
tics of natural fractures. Elsworth, Derek (Pennsylvania State 
Univ., University Park, PA (United States)); Piggott, A.R. Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan). 
1994. (CONF-9311199-: International workshop on research and 
development of geological disposal, Tokai (Japan), 15-19 Nov 
1993). In Proceedings of technical session on research and devel- 
opment of geological disposal. 379p. Order Number DE95757546. 
Source: OSTI; NTIS; INIS. 

In this study, flow-transport behavior in the presence of both nor- 
mal and shear displacements across fractures was reported. The 
study was conducted on a 190 mm diameter core retrieved from 
62 m level at the Underground Research Laboratory of AECL in 
Pinawa, Manitoba. The core sample incorporated a single diame- 
tral fracture. The suite of tests were carried out under sufficient 
control to define the evolution of porosity distribution with displace- 
ment, the potential for flow and transport through channeling, and 
these characteristics with respect to the fundamental knowledge of 
fracture roughness. The results of the study defined processes 
rather than the absolute magnitude of parameters that may be ap- 
plicable to performance assessment studies. The experimental 
arrangement is explained. Pneumatic and hydraulic flow tests and 
transport breakthrough test were performed in the bench-top test- 
ing. The results of hydraulic and electrolyte tracer tests were 
reported for a stressed fracture in the biaxial frame testing. When a 
variety of complementary data sets exist, inverse models may be 
used to formally minimize the difference between measured and 
evaluated signals. (K.I.). 


27559 (PNC-TN—1100-94-003, pp. III/81-lI/87) Laboratory 
contribution to fracture network flow study. Shimo, Michito (Tai- 
sei Corp., Yokohama (Japan). Technology Research Center). 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. (CONF-9311199-: International workshop on re- 
search and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). In Proceedings of technical session on research 
and development of geological disposal. 379p. Order Number 
DE95757546. Source: OSTI; NTIS; INIS. 

Regarding the fluid flow in fracture networks, little has been done 
so far except a few studies which used artificial fractures. In this 
paper, the laboratory experiment using a 30 cm cube of chert con- 
taining multiple sets of natural fractures is reported. The newly 
developed laboratory system enabled to monitor hydraulic re- 
sponse under several different boundary conditions. The obtained 
flow rate and pressure data were analyzed by using inverse analy- 
sis to obtain a three-dimensional permeability profile inside the 
block specimen. The unique feature associated with the proposed 
test is the capability of injecting or extracting water at numerous 
windows located on the surfaces under controlled hydraulic pres- 
sure. The experimental method is described. Face to face flow test 
and corner to corner flow test were carried out. Some examples of 
the flow rate at each panel obtained by both test cases are shown. 
The fiow rate indicated significant heterogeneity and the existence 
of localized flow paths. For the inverse analysis, the iterative 
method combining three-dimensional finite element method and 
least square method was used. The forward analysis was con- 
ducted to simulate the all experiment cases using the permeability 
profile. (K.1.). 


27560 (PNL—10233) Unit environmental transport assess- 
ment of contaminants from Hanford’s past-practice waste 
sites. Hanford Remedial Action Environmental impact State- 
ment. Whelan, G. (and others); Buck, J.W.; Castleton, K.J. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1995. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95015970. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy, Richland Operations Office 
(DOE-RL) contracted Pacific Northwest Laboratory (PNL) to 
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provide support to Advanced Sciences, Incorporated (ASI) in imple- 
menting tile regional no-action risk assessment in the Hanford 
Remedial Action Environmental Impact Statement. Researchers at 
PNL were charged with developing unit concentrations for soil, 
groundwater, surface water, and air at multiple locations within an 
80-km radius from the center of tile Hanford installation. Using the 
Multimedia Environmental Pollutant Assessment System (MEPAS), 
PNL simulated (1) a unit release of one ci for each radionuclide 
and one kg for each chemical from contaminated soils and ponded 
sites, (2) transport of the contaminants in and through various envi- 
ronmental media and (3) exposure/risk of four exposure scenarios, 
outlined by the Hanford Site Baseline Remedial Action Methodol- 
ogy. These four scenarios include residential, recreational, 
industrial, and agricultural exposures. Spacially and temporally dis- 
tributed environmental concentrations based on unit releases of 
radionuclides and chemicals were supported to ASI in support of 
the HRA-EIS. Risk for the four exposure scenarios, based on unit 
environment concentrations in air, water, and soil. were also sup- 
plied to ASI. This report outlines the procedure that was used to 
implement the unit transport portion of the HRA-EIS baseline risk 
assessment. Deliverables include unit groundwater, surface water, 
air, and soil concentrations at multiple locations within an 80-km 
radius from the center of the Hanford installation. 


27561 (PNL—10412-Rev.1) Permeation of Tank C-103 
sludge simulant by organic solvent. Revision 1. Gerber, M.A. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1995. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE95017017. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The plan for stabilizing underground storage tanks calls for drain- 
ing the supernate from the tanks; however, there is concern that 
draining the supernate from Tank C-103 will degrade safety in the 
tank. The sludge in Tank C-103 contains ranges in depth from 1 to 
1.5 m and is covered by both an aqueous phase and a separate 
organic layer. The main concern is that draining the supernate will 
cause the solvent to permeate the sludge solids and provide a 
source of fuel for a fire on the surface of the drained sludge. The 
question of whether the solvent will permeate sludge that is 1 to 
1.5 m deep after the tank is dewatered is the purpose of the tests 
conducted and described in this report. 


27562 (PNL-SA-23468) A demonstration of in situ biore- 
mediation of CCL, at the Hanford Site. Hooker, B.S.; Skeen, 
R.S.; Truex, M.J.; Peyton, B.M. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1994. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-951171—1: 23. Hanford symposium on health and the envi- 
ronment conference, Richland, WA (United States), 7-11 Nov 
1995). Order Number DE95011412. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The United States Department of Energy's VOC-Arid Integrated 
Demonstration Program (VOC/Arid-ID) is developing an in situ 
bioremediation technology to meet the need for a cost-effective 
method to clean ground water contaminated with chlorinated sol- 
vents, nitrates, or other organic and inorganic contaminants. 
Currently, a field demonstration of the technology is being con- 
ducted at the Hanford site in southeastern Washington state. The 
goal of this demonstration is to stimulate native denitrifying microor- 
ganisms to destroy carbon tetrachloride and nitrate. Contaminants 
are destroyed by mixing an electron donor (acetate) and an 
electron acceptor (nitrate) into the aquifer, using a matrix of recircu- 
lation wells. This work also evaluates the effectiveness.of applying 
scale-up techniques developed in the petrochemical industry to 
bioremediation. The scale-up process is based on combining fluid 
mixing and transport predictions with numerical descriptions for bio- 
logical transport and reaction kinetics. This paper focuses on the 
necessity of this design approach to select nutrient feeding strate- 
gies that limit biofouling while actively destroying contaminants. 


27563 


(RFP-4976) Rocky Flats Environmental Technology 
Site Ecological Monitoring Program 1995 annual report. EG 
and G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. 31 May 1995. 468p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. Order Number 
DE95016117. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Ecological Monitoring Program (ECMP) was established at 
the Rocky Flats Environmental Technology Site (Site) in September 
1992. At that time, EcMP staff developed a Program Plan that was 
peer-reviewed by scientists from western universities before sub- 
mittal to DOE RFFO in January 1993. The intent of the program is 
to measure several quantitative variables at different ecological 
scales in order to characterize the Rocky Flats ecosystem. This in- 
formation is necessary to document ecological conditions at the 
Site in impacted and nonimpacted areas to determine if Site prac- 
tices have had ecological impacts, either positive or negative. This 
information can be used by managers interested in future use sce- 
narios and CERCLA activities. Others interested in impact analysis 
may also find the information useful. In addition, these measure- 
ments are entered into a database which will serve as a long-term 
information repository that will document long-term trends and po- 
tential future changes to the Site, both natural and anthropogenic. 


27564 (SAND—95-1480C) A probabilistic environmental de- 
cision support framework for managing risk and resources. 
Gallegos, D.P. (and others); Webb, E.K.; Davis, P.A. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950647-1: 4. international 
congress on toxic combustion byproducts, Berkeley, CA (United 
States), 5-7 Jun 1995). Order Number DE95015085. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Waste management and environmental restoration problems that 
deal with geologic systems are, without exception, fraught with un- 
certainty. The Sandia Environmental Decision Support System 
(SEDSS) offers a generalized probabilistic framework for making 
consistent, defensible, and traceable environmental decisions. The 
SEDSS methodology is general enough that it can be applied to a 
variety of environmental and human health problems, for both ra- 
dioactive and hazardous contaminants, and with any form of site 
characterization and monitoring. The SEDSS utilizes an iterative 
approach that incorporates probabilistic performance and risk anal- 
ysis, and will eventually incorporate cost/benefit analysis, and site 
sampling optimization techniques. 


27565 (SLU-IEM-50) Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. Aronsson, P.; 
Perttu, K. (eds.). Swedish Univ. of Agricultural Sciences, Uppsala 
(Sweden). Dept. of Ecology and Environmental Research. 1994. 
231p. (CONF-9406345—: Willow vegetation filters for municipal 
wastewaters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). Order Number DE95796337. Source: 
OSTI; NTIS. 

The present proceedings are the result of an international meet- 
ing within the frame of the International Energy Agency/Biomass 
Agreement (IEA/BA)/Task VIII through the activities on Biological 
disposal of waste waters and sludges’ and ‘EcologicaVbiological 
balances and conservation’ organized by the Swedish University of 
Agricultural Sciences, Uppsala. The meeting was divided into a 2- 
day study tour, starting from southernmost Sweden and ending in 
Uppsala, during which visits were made to different vegetation filter 
experiments, and a 1-day conference with paper and poster presen- 
tations. In connection with the IEA meeting, a joint Swedish-Polish 
workshop was organized, mainly devoted to presentations of re- 
sults from Polish investigations on large-scale vegetation filter use. 
Separate abstracts have been prepared for 29 of the 34 papers. 


27566 (SLU-IEM—50, pp. 11-17) Use of resources in municlk 
pal wastewater - a comprehensive review. Finnson, A. (Swedish 
Environmental Protection Agency, Solna (Sweden)); Peters, A.; 
Lind, A.; Palm, O. Swedish Univ. of Agricultural Sciences, Uppsala 
(Sweden). Dept. of Ecology and Environmental Research. 1994. 
(CONF-9406345—: Willow vegetation filters for municipal wastewa- 
ters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS. 

Wastewater from municipalities contains resources such as nutri- 
ents, organic matter, heat energy, water but also undesired 
pollutants. To reach sustainable development, recycling between 
urban and rural areas of resources in municipal wastewaters has 
to be increased. This can be done either through recycling of 





sewage sludge to agricultural land or through, e.g., direct use of 
the nutrients in urine by separation of the urine already at its 
source. To be able to recycle sludge or other nutrient-rich products 
back to agricultural land certain criteria must be fulfilled. The con- 
tent of pollutants like heavy metals and organic compounds has to 
be at such a low level that they will not cause any damage to agri- 
cultural land even in a very long-term perspective. Today, recycling 
of sludge from municipal wastewater treatment plants back to agri- 
cultural land is one of the major recirculation paths between urban 
and rural areas. It will become necessary to evaluate new types of 
wastewater treatment systems to find out whether they can meet 
future demands better than present systems. To make comparisons 
possible, certain criteria have to be set up: What about the 
hygienic standard of the system? Does the system manage re- 
sources in a responsible way (natural resources, energy, etc)? Is it 
possible to recycle the resources in the system? Will the system 
contribute to sustainable development for the receiving land and 
waters? How user-friendly is the system (e.g. factors as economy, 
accessibility, cultural traditions)? The use of such criteria for com- 
paring different kinds of wastewater treatment systems will be 
discussed in the paper. 4 refs, 2 figs 


27567 (SLU-IEM-50, pp. 27-34) Present state of the art in 
Poland concerning vegetation filters. Obarska-Pempkowiak, H. 
(Technical Univ. of Gdansk (Poland). Faculty of Hydrotechnics). 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research. 1994. (CONF-9406345—-: 
Willow vegetation filters for municipal wastewaters and sludges. A 
biological purification system, Uppsala (Sweden), 5-10 Jun 1994). 
In Proceedings of a study tour, conference and workshop in Swe- 
den, 5-10 June 1994. 231p. Order Number DE95796337. Source: 
OSTI; NTIS. 

In Poland, more than 10 000 villages are equipped with a water 
supply system while only 100 have got a sewage collecting and 
treatment system. Sewage originating from small towns, rural areas 
and holiday resorts constitutes about 15% of the total volume of 
the liquid waste produced in Poland. Due to its high concentration 
of nutrients it poses a substantial threat to the environment. The 
idea of utilizing hydrobotanical systems for treatment of wastewater 
in rural areas has slowly been gaining popularity. The first exam- 
ples of such systems were developed some fifteen years ago. 
However, no proper design principles were applied and the pertfor- 
mance of these systems left much room for improvements. 
Investigations concerning the application of willow for treatment of 
municipal and industrial wastewater carried out in Wroclaw in the 
sixties, regretfully never found a wider application. Since the mid- 
eighties, based on literature data and information, more systems 
were constructed. Most of them were based on the vegetated sub- 
merged beds principle developed by Kickuth (some fifteen root 
zone systems have been constructed and are under operation). 
Two hydrobotanical treatment plants based on the free water sys- 
tem principle have also been constructed and are in operation. 
Hydrobotanical systems are often regarded as a cure for the 
excessive load of nutrients discharged to surface water. With im- 
proving knowledge, some experimental work carried out, and 
sound engineering design principles, this approach is being re- 
placed with a more cautious one. 12 refs, 4 figs, 1 tab 


27568 (SLU-IEM-50, pp. 121-127) Metal tolerance and ac- 
cumulation in willows. Dickinson, N.M. (Liverpool John Moores 
Univ, Liverpool (United Kingdom). School of Biological and Earth 
Sciences); Punshon, T.; Hodkinson, R.B.; Lepp, N.W. Swedish 
Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology 
and Environmental Research. 1994. (CONF-9406345-—: Willow veg- 
etation filters for municipal wastewaters and sludges. A biological 
purification system, Uppsala (Sweden), 5-10 Jun 1994). In Pro- 
ceedings of a study tour, conference and workshop in Sweden, 
5-10 June 1994. 231p. Order Number DE95796337. Source: 
OSTI; NTIS; INIS. 

Willows are shown to vary considerably in their tolerance to met- 
als occurring at toxic concentrations in solution cultures and soils. 
Responses to copper in solution culture experiment over 28 days 
showed some evidence of hybrid vigour; root growth of S x seri- 
cans in elevated copper solutions exceeded that of the parent 
species S. caprea and S. viminalis. Cuttings of different species 
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and clones were also planted in soils variously contaminated with 
metals either from mine wastes, aerial deposition from metal pro- 
cessing or from sewage sludge. Establishment and growth of these 
plants and uptake and partitioning of the metals were monitored 
and compared. The results of these experiments will be discussed 
in the context of the potential use of willows in soil reclamation and 
restoration programmes. 34 refs, 3 figs, 2 tabs 


27569 (SLU-IEM-50, pp. 129-132) The use of fast growing 
trees as 'metalcoliectors’. Goeransson, A. (Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research); Philippot, S. Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345—: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p. 
Order Number DE95796337. Source: OSTI; NTIS. 

The results from current laboratory research at the Swedish Uni- 
versity of Agricultural Sciences indicate that it is possible to use 
fast growing trees as ‘vegetation filters’ for toxic metals. We shall 
discuss some experiments conducted for evaluating growth 
responses in small birch (Betula pendula) plants to high concentra- 
tions of cadmium. The results will be evaluated in relation to 
toxicity of aluminium, copper, iron and manganese. The results 
from experiments with cadmium may be summarised as: Trees are 
able to grow at high growth rates with high internal contents of 
cadmium (Cd) when Cd is added as a constant, low concentrated 
flow. Up to 100 per cent of the added Cd was found in the tree 
seedlings at the end of the experiments. There were small 
changes in morphological, structural or functional aspects of the 
tree seedlings after addition of cadmium. An extrapolation from the 
laboratory results shows that birch trees theoretically may remove 
up to about 1.5 kg Cd ha-' yr—' without disturbances in growth. It 
is of great concern to test if the calculations of the results are valid 
in large-scale field trials. 6 refs, 3 tabs 


27570 (SLU-IEM—50, pp. 133-144) Can heavy metal tolerant 
clones of Salix be used as vegetation filters on heavy metal 
contaminated land? Landberg, T. (Stockholm Univ. (Sweden). 
Dept. of Botany); Greger, M. Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345—: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). in Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p. 
Order Number DE95796337. Source: OSTI; NTIS; INIS. 

In order to find Salix clones which have different types of toler- 
ance to metals, Salix clones, cultivated in Uppsala, Sweden, and 
clones from a heavily polluted area in southern Poland, were col- 
lected and screened for heavy-metal accumulation and heavy-metal 
tolerance. 94 Swedish clones of two Salix species (S. dasyclados 
and S. viminalis) and nine Polish clones of four species (S. daph- 
noides, S. triandra, S. purpurea and S. viminalis) were collected. 
Woody cuttings of the 103 different clones were rooted and culti- 
vated in 100 uM Ca(NO3)2 and 0-10 uM CdClo or 0-100 uM ZnClo 
for 20 days. The accumulation of heavy metals in roots and shoots 
was analysed with atomic absorption spectrophotometry (flame) 
and the tolerance was measured as affected length and weight of 
roots and shoots. The results show that some clones were tolerant 
to both cadmium and zinc, while other clones were tolerant only to 
one of the analysed metals. The net transport of heavy metals to 
the shoots varied between 1 and 72% of the total metal uptake 
and the accumulation in the shoots in some of the clones was 7-10 
times higher than the mean value for all analysed ciones. These 
clones, which transported large amounts of heavy metals, could be 
used as vegetation filter and in short rotation forestry if it is possible 
to separate the heavy metals in the combustion process. Tolerant 
clones, with high accumulation in the roots, and clones with low 
net uptake (excluding or exudating metals) were also found. These 
clones could be used on contaminated soils when low metal con- 
tent is preferred in the harvested shoots. 14 refs, 10 figs 


27571 


(SLU-IEM-50, pp. 145-151) Heavy metal uptake by 
fast growing willow species. Riddell-Black, D. (Water Research 


centre, Waste Disposal Division, Bucks (United Kingdom)). 
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Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research. 1994. (CONF-9406345—: 
Willow vegetation filters for municipal wastewaters and sludges. A 
biological purification system, Uppsala (Sweden), 5-10 Jun 1994). 
in Proceedings of a study tour, conference and workshop in Swe- 
den, 5-10 June 1994. 231p. Order Number DE95796337. Source: 
OSTI; NTIS; INIS. 

Bioremediation is a general term used to describe the use of bio- 
logical systems for renovating contaminated soil. The technique 
can be divided into two categories: the use of microbiological pro- 
cesses, and the use of vegetation, to immobilize, transform or 
remove contaminants from the soil. It has been suggested that the 
rapid biomass accumulation of Salix species grown intensively as 
in short-rotation forestry systems, may be used to remove heavy 
metal contamination from soil. Many potentially toxic heavy metals 
are also essential plant nutrients, hence the mechanisms exist for 
the absorption by plants of these and similar ions and their transio- 
cation through the plant structure. A limited number of deciduous 
species have been found to translocate metals to the leaves imme- 
diately before senescence, however, the principal site of metal 
accumulation in higher plants is the roots. A small number of 
species endemic to metalliferous soils are capable of accumulating 
unusually high concentrations of potentially toxic metals in their 
above ground biomass. These have been termed hyperaccumula- 
tors. This paper reports on the level and location of heavy metal 
accumulation by four varieties of Salix growing in soils with ele- 
vated levels of heavy metals. A trial was established in 1991 on 
land with a long history of sewage sludge application. Further ap- 
plications have been made each year and the first harvest taken in 
January 1994. Significant differences have been found between the 
take-up of individual metals, between willow varieties and across 
differing sludge applications. 7 refs, 1 fig, 6 tabs 


27572 (SLU-IEM-—50, pp. 153-155) Cadmium in Salix - a 
study of the capacity of Salix to remove cadmium from arable 
soils. Oestman, G. Swedish Univ. of Agricultural Sciences, Upp- 
sala (Sweden). Dept. of Ecology and Environmental Research. 
1994. (CONF-9406345-: Willow vegetation filters for municipal 
wastewaters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS; INIS. 

The net addition of cadmium to Swedish arable soils is 3.64 t/ 
year. This corresponds to an annual increment of the soil cadmium 
content of 0.21%. Crops can accumulate cadmium, which may 
pose a health hazard. Wood ashes from combustion of willow 
wood have been found to have a much higher Cd content than 
ashes from forest residues, indicating a high Cd uptake by the wil- 
low. The Cd content of willow stems in 12 different stands on 5 
locations in central Sweden was studied. The analysis showed a 
very high Cd content. The calculated annual uptake varied but 
amounted to about 3-4% of the pool of plant-available soil Cd. Dur- 
ing a rotation cycle of 20-25 years the soil Cd content would be 
reduced far below the natural level. 1 tab 


27573 (SLU-IEM—50, pp. 169-172) Hallside steelworks 
project. Craven, D.R.J. (The Strathclyde Greenbelt company, 
Glasgow (United Kingdom)). Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345-: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p 
Order Number DE95796337. Source: OSTI; NTIS. 

The basic project is to plant a 32 ha contaminated steelworks 
site situated in a very visible position on the eastern edge of Gias- 
gow with a mixture of native hardwoods and short rotation energy 
coppice - mostly willow species. Because of the contamination on 
the site and the structure of the remaining materials thereon suc- 
cessful orthodox silviculture is very doubtful. The site will therefore 
first be covered with a landscaped layer of colliery spoil to a mini- 
mum depth of 1 metre. This material is not phytotoxic - over 120 
different species of plant grow in this material already and pot trials 
carried out by the Forest Authority indicate that willow and other 
short rotation species will also grow successfully in it. In order to 
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increase organic matter in the growing medium and to supply slow 
release plant nutrients the surface layer of the colliery spoil will be 
mixed with 300 tonnes per ha of digested sewage sludge cake and 
will be limed as required. At the same time in order to encourage 
and accelerate the formation of an organic top soil layer with suit- 
able structure the area will be inoculated with earthworms and soil 
invertebrates. Mycorrhiza will also be encouraged by inoculation in 
order to increase the availability of moisture and plant nutrients 
and to 'tie up’ any toxic heavy metals present. A reed bed sur- 
rounded by willow will be developed to filter any leachate. Current 
analysis indicates that there is little potentially damaging run-off 
from the site but the introduction of both colliery spoil and heavy 
dressings of sewage sludge may alter this. Therefore the reed bed 
and the surrounding willow will act as an insurance against unac- 
ceptable run-off. If analysis shows that this is taking place the 
run-off will be pumped back on site to be filtered again, 


27574 (SLU-IEM-50, pp. 173-174) Salix can remove 
cadmium from arable land - technical and infrastructural imp/i- 
cations. Ericson, S.O. (Vattenfall Utveckling AB, Vaellingby 
(Sweden)). Swedish Univ. of Agricultural Sciences, Uppsala (Swe- 
den). Dept. of Ecology and Environmental Research. 1994. 
(CONF-9406345-—: Willow vegetation filters for municipal wastewa- 
ters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS; INIS. 

Short communication CADMIUM/removal; LAND POLLUTION 
CONTROL/willows; CADMIUM; REMOVAL; WILLOWS; BIOLOGI- 
CAL ACCUMULATION; SOILS; AGRICULTURE; CULTIVATION 
TECHNIQUES; WOOD FUELS; ASHES 


27575 (SLU-IEM-50, pp. 215-217) Landfill leachate treat- 
ment in energy forest plantations. Hasselgren, K. (Svaloev 
Community, Svaloev (Sweden)). Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345-: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p. 
Order Number DE95796337. Source: OSTI; NTIS. 

Short communication LEACHATES/recycling; WATER POLLU- 
TION CONTROL/biomass plantations; LEACHATES; RECYCLING; 
SANITARY LANDFILLS; WILLOWS; WATER TREATMENT; IRRI- 
GATION; WASTE WATER 


27576 (SLU-IEM—50, pp. 219-223) Purification of groundwa- 
ter using biological filters. Elowson, S. (Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research); Christersson, L. Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

A willow plantation was established on a sandy soil in the south 
of Sweden. Between the plant rows shallow furrows were made 
into which ground water was pumped for irrigation of the plants. 
The irrigation water was polluted by nitrate from intensively fertil- 
ized agricultural land. Irrigation water was pumped out in excess 
and when it percolated through the root zone to the ground water 
nitrate was taken up by the plants. The plant roots functioned as a 
biological filter and cleaned up the polluted water. 17 refs, 1 fig 


27577 (UCRL-CR—116511-95) Use of international data sets 
to evaluate and validate pathway assessment models applica- 
ble to exposure and dose reconstruction at DOE facilities. 
Monthly progress reports and final report, October-December 
1994. Hoffman, F.O. (Senes Oak Ridge, Inc., TN (United States). 
Center for Risk Analysis). Lawrence Livermore National Lab., CA 
(United States); Senes Oak Ridge, Inc., TN (United States). Center 
for Risk Analysis. 1 Apr 1995. 135p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95012453. Source: OSTI; NTIS; INIS; GPO Dep. 





The objective of Task 7.ID was to (1) establish a collaborative 
US-USSR effort to improve and validate our methods of forecasting 
doses and dose commitments from the direct contamination of food 
sources, and (2) perform experiments and validation studies to im- 
prove our ability to predict rapidly and accurately the long-term 
internal dose from the contamination of agricultural soil. At early 
times following an accident, the direct contamination of pasture and 
food stuffs, particularly leafy vegetation and grain, can be of great 
importance. This situation has been modeled extensively. However, 
models employed then to predict the deposition, retention and 
transport of radionuclides in terrestrial environments employed con- 
cepts and data bases that were more than a decade old. The 
extent to which these models have been tested with independent 
data sets was limited. The data gathered in the former-USSR (and 
elsewhere throughout the Northern Hemisphere) offered a unique 
opportunity to test model predictions of wet and dry deposition, 
agricultural foodchain bioaccumulation, and short- and long-term 
retention, redistribution, and resuspension of radionuclides from a 
variety of natural and artificial surfaces. The current objective of 
this project is to evaluate and validate pathway-assessment models 
applicable to exposure and dose reconstruction at DOE facilities 
through use of international data sets. This project incorporates the 
activity of Task 7.ID into a multinational effort to evaluate models 
and data used for the prediction of radionuclide transfer through 
agricultural and aquatic systems to humans. It also includes partici- 
pation in two studies, BIOMOVS (BlOspheric MOdel Validation 
Study) with the Swedish National Institute for Radiation Protection 
and VAMP (VAlidation of Mode! Predictions) with the International 
Atomic Energy Agency, that address testing the performance of 
models of radionuclide transport through foodchains. 


27578 (UCRL-ID—114972-3, pp. 8, Paper 15) Fluvial terrace 
dating using in situ cosmogenic 2'Ne. Sexton, E. (Univ. of Illi- 
nois, Chicago, IL (United States)); Caffee, M. Lawrence Livermore 
National Lab., CA (United States). Dec 1994. In SERS internship: 
Fall 1994 abstracts and research papers. 352p. Order Number 
DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

Through the analysis of cosmic-ray produced radio-genic and 
stable nuclide concentrations, specifically *'Ne, we hope to date 
certain geomorphic features located along the tributaries of the 
Colorado River in the Eastern Grand Canyon and the Rainbow 
Plateau located in Utah. During the Quaternary, the Colorado River 
system was fed by glacial melting and run-off from the Wind River 
and Colorado Mountain Ranges. Past periods of aggradation 
allowed the emplacement of terrace features from debris flow activ- 
ity. By dating such features we can further constrain the timing of 
key events such as river down cutting, terrace genesis/exposure 
age, and rates of surface erosion. Knowing the age and elevation 
of each terrace we can determine an average rate of down cutting 
of this river system. This, in turn, will offer information regarding 
alpine glaciation which is a sensitive indicator of global climate 
change. Studying the relative concentrations of these isotopic 
species in surface rocks can be useful in researching glacial peri- 
odicity and the relationship between solar activity and climate. 


27579 (UCRL-ID—114972-3, pp. 11, Paper 1) Electrochemical 
reduction of hexavalent chromium in ground water. Bansal, S. 
(Lawrence Livermore National Lab., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). Dec 1994. In SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

Electrochemical reduction of hexavalent chromium (Cr*®) to its 
trivalent state (Cr*?) is showing promising results in treating ground 
water at Lawrence Livermore National Laboratory’s (LLNL’s) Main 
Site. An electrolytic cell using stainless-steel and brass electrodes 
has been found to offer the most efficient reduction while yielding 
the least amount of precipitate. Trials have successfully lowered 
concentrations of Cr*® to below 11 parts per billion (micrograms/ 
liter), the California state standard. We ran several trials to deter- 
mine optimal voltage for running the cell; each trial consisted of 
applying a voltage between 6V and 48V for ten minutes through 
samples obtained at Treatment Facility C(TFC). No conclusive data 
has been obtained yet. 


27580 (UCRL-ID—115991) Preliminary simulation of cor- 
taminant migration in ground water at the Lawrence Livermore 
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National Laboratory. Tompson, A.F.B. (Lawrence Livermore Na- 
tional Lab., CA (United States)); McKereghan, P.F.; Nichols, E.M. 
Lawrence Livermore National Lab., CA (United States). Jun 1995. 
169p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95016594. 
Source: OSTI; NTIS; GPO Dep. 

This report reviews a set of two-dimensional ground water flow 
and contaminant transport simulations in the upper aquifer materi- 
als beneath Lawrence Livermore National Laboratory (LLNL). The 
transport simulations focus on the migration, dilution, extraction, 
and potential degradation of existing aqueous volatile organic com- 
pounds (VOCs) in ground water, under both ambient flow and 
remedial pumping conditions. Simulations are used to show how, 
where, and at what rate vertically-averaged concentrations 
decrease to acceptable levels. Both the flow and transport calcula- 
tions are made with a slightly modified version of the CFEST 
finite-element code. The hydrogeologic study area is defined to be 
the upper 200 feet of the saturated sediments within a 25 square 
mile area surrounding LLNL. Migration calculations focus on a sin- 
gle surrogate total-VOC (TVOC), equal to the sum of all VOC 
concentrations. Under natural flow conditions, and in the absence 
of intrinsic contaminant degradation, the results indicate that 800 y 
are required for the vertically-averaged TVOC concentrations to re- 
duce to 5 parts per billion (ppb) or less in all parts of the study 
area. Although contaminant levels at several nearby agricultural 
wells may exceed 5 ppb during this time, levels at the municipal 
pumping wells in downtown Livermore never exceed 1 ppb. Under 
non-remedial conditions with an assumed linear TVOC degradation 
model corresponding to a 50 y half-life, simulation results indicate 
that all concentrations reduce to 5 ppb in 160 y, with very little im- 
pact on water quality at neighboring agricultural or municipal wells. 
Results of three additional simulations of TVOC migration under 
the influence of remedial pumping wells indicate that vertically- 
averaged TVOC concentrations uniformly reach 5 ppb (or below) 
within 50 to 75 y with little or no impact on water quality at nearby 
agricultural and municipal wells. 


27581 (UCRL-ID-120326) Final report on the Groundwater 
isotope Project in the Brentwood Region of East Contra Costa 
County, California. Davisson, M.L. (Lawrence Livermore National 
Lab., CA (United States)); Campbell, K.R. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1995. 109p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95015111. Source: OSTI; NTIS; GPO 
Dep. 

Groundwater in the Brentwood region has been characterized 
using isotope hydrology techniques and have addressed resource 
issues regarding the future sustainability of groundwater, mainte- 
nance of existing supplies, and exploration of new supplies. The 
stable isotopes of oxygen and hydrogen indicate that groundwater 
is derived from two sources: ancient rain recharge, and recharge 
of agricultural irrigation water. Rain derived groundwater ages 
range from <1000 to ~12,000 years old. Agricultural recharge 
groundwater is <80 years and has recharged much of the basin 
on average to ~125 fbs. The agricultural water recharges >10 
times faster than natural rain water and hence, represents the prin- 
cipal recharge component. The agricultural recharge at the present 
time provides groundwater quantities to the basin that exceed the 
yearly water supply demand. With increasing urban development 
and retiring agricultural land, the availability of groundwater will de- 
crease. Safe yield projections for the groundwater have been 
modeled to show that safe groundwater yields range between 30 
to 120 acre-ft/mi* per year for a population of 70,000 people. This 
will only account for ~3 to 11 % of the total water demand. Fur- 
thermore, much of this groundwater may need well head treatment 
for water quality problems. 


27582 (UCRL-ID—121236) Assessment of sediment moni- 
toring at LLNL. Gallegos, G. Lawrence Livermore National Lab., 
CA (United States). 17 Mar 1994. 81p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95015974. Source: OSTI; NTIS; GPO Dep. 
Three separate sediment monitoring studies have been con- 
ducted at the Lawrence Livermore National Laboratory ‘LLNL) 
Livermore site. “Sediment” is defined here as finely divided solid 
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materials that have settled out of an active stream or standing wa- 
ter. Sediment samples from all three studies were analyzed for a 
number of contaminants including ?°%pu, 9H, gamma emitting 
radionuclides, heavy metals, volatile organic compounds and pesti- 
cides. The analytical results for metals and organic compounds 
were compared to limits for disposal of hazardous waste, the tri- 
tium values were compared to drinking water standards, and the 
other radionuclides were compared to soils monitoring values. No 
tritium values were above (or were greater than 55% of drinking 
water standards), and no other radionuclides in sediments were 
above soils values. In all of the studies, only two metals, lead and 
mercury, and six organic compounds, benzo(a)-pyrene, Dieldrin, 
p,p’-DDT, Endosulfan L endosulfan sulfate, and vinyl chloride were 
above waste disposal limits. Three of the high contaminants, mer- 
cury, benzo(a)-pyrene, and vinyl chloride, were found at one 
sampling location; the others were not connected by drainage 
channels or physical proximity to each other. Overall, a total of 247 
samples were analyzed, and the sporadic identification of materials 
over disposal limits demonstrates that there is negligible contami- 
nation of sediment. 


27583 (UCRL-JC—118910) Direct ground water flow direc- 
tion and velocity measurements using the colloidal borescope. 
Ferry, R.A. (Weiss Associates, Emeryville, CA (United States)); 
Rueth, L.R.; Landgraf, R.K. Lawrence Livermore National Lab., CA 
(United States). Jul 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950868—13: Environmental remediation conference: committed to 
results, Denver, CO (United States), 13-18 Aug 1995). Order Num- 
ber DE95017287. Source: OSTI; NTIS; GPO Dep. 

The colloidal borescope is an in situ instrument capable of di- 
rectly observing suspended colloidal size particles (1 to 10 yum) 
and determining ground water flow direction and velocity in an 
open borehole or monitor weil in real time. In addition, the 
borescope can be used to investigate colloid mobilization during 
well sampling and the influence of pumping, tides, and subsurface 
drains. The fixed-focus colloidal borescope was developed at the 
Oak Ridge National Laboratory-Grand Junction (ORNL-GJ) in Col- 
orado, and has been used to characterize ground water flow at 
several DOE facilities including Lawrence Livermore National Labo- 
ratory (LLNL), Kansas City, Fernald, Savannah River, Hanford, 
Portsmouth, and Paducah. The borescope consists of a video 
camera, compass, optical 14OX magnification lens, and illumina- 
tion source, all encased in a stainless steel, waterproof housing. 
The colloidal borescope is lowered to the desired depth in the well 
and video images of colloids are tracked by a Video Image Analy- 
sis System (VIAS) which uses a PC computer with a video 
frame-grabber board to digitize up to 256 colloids every 4 seconds. 
The VIAS analyses the digitized video images and calculates the 
number, size, flow direction, and flow rate of the colloids. These 
data are recorded on the PC hard drive and plotted. Two 
borescopes have been used at the LLNL facilities: the original 
fixed-focus borescope instrument with software designed by the 
ORNL-GJ, and the remote-focus, variable-illumination borescope 
with particle image processing LabView software designed by 
LLNL. Both instruments function similarly, however, the remote- 
focus borescope provides a 500-mm focal range, variable 
illumination for better particle tracking, a flux-gate compass, an 
alpha-numeric image encoder, and LabView processing software 
that provides several real-time image processing options and digital 
sampling frequencies. A typical borescope log is shown. 


27584 


(UCRL-JC—119236) A field strategy to monitor 
radioactivity associated with investigation derived wastes re- 


turned from deep drilling sites. Rego, J.H.; Smith, D.K.; 
Friensehner, A.V. Lawrence Livermore National Lab., CA (United 
States). 26 May 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9506235— 
1: International conference on environmental monitors and 
hazardous waste site remediation, Munich (Germany), 19-23 Jun 
1995). Order Number DE95015942. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The U.S. Department of Energy, Nevada Operations Office, Un- 
derground Test Area Operable Unit (UGTA) is drilling deep 
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(>1500m) monitoring wells that penetrate both unsaturated (va- 
dose) and saturated zones potentially contaminated by sub-surface 
nuclear weapons testing at the Nevada Test Site, Nye County, 
Nevada. Drill site radiological monitoring returns data on drilling ef- 
fluents to make informed management decisions concerning fluid 
management. Because of rapid turn-around required for on-site 
monitoring, a representative sample will be analyzed simultane- 
ously for a, 8 and + emitters by instrumentation deployed on-site. 
For the purposes of field survey, accurate and precise data is 
returned, in many cases, with minimal sample treatment. A 30% ef- 
ficient high purity germanium detector and a discriminating liquid 
scintillation detector are being evaluated for + and a/8 monitoring 
respectively. Implementation of these detector systems comple- 
ments a successful on-site tritium monitoring program. Residual 
radioactivity associated with underground nuclear tests include tri- 
tium, activation products, fission products and actinides. Pulse 
shape discrimination (PSD) is used in a/@ liquid scintillation count- 
ing and is a function of the time distribution of photon emission. In 
particular, we hope to measure *41Am produced from *4'Pu by 6 
decay. Because *4'Pu is depleted in fissile bomb fuels, maximum 
PSD resolution will be required. The high purity germanium detec- 
tor employs a multichannel analyzer to count gamma emitting 
radionuclides; we will designate specific window configurations to 
selectively monitor diagnostic fission product radionuclides (i.e., 
Cs). 


27585 (UCRL-JC—120271) The LLNL Nevada Test Side un- 
derground radionuclide source-term inventory. Wild, J.F. (and 
others); Goishi, W.; Meadows, J.W. Lawrence Livermore National 
Lab., CA (United States). Mar 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9401123—1: NATO/SCOPE-RADTEST advanced research 
workshop, Vienna (Austria), 10-14 Jan 1994). Order Number 
DE95015877. Source: OSTI; NTIS; GPO Dep. 

The potential for the contamination of ground water beneath the 
Nevada Test Site (NTS) by nuclear testing has long been recog- 
nized. The United States has conducted underground nuclear 
weapons testing at NTS since 1957, and a considerable amount of 
radioactive material has been deposited in the subsurface by this 
work. As a part of the U.S. Department of Energy Nevada Opera- 
tions Office's Underground Test Area Operable Unit (UGTA OP), 
the Lawrence Livermore National Laboratory (LLNL) has compiled 
an inventory of radionuclides produced by underground LLNL 
weapons tests from 1957 through 1992. It is well known that some 
groundwater at NTS has been contaminated by radionuclides from 
weapons testing. Nearly one-third of the nuclear tests were con- 
ducted near or beneath the pre-test static water level (SWL). An 
important responsibility of the UGTA OP is to assess the migration 
potential of contaminants beneath the NTS and surrounding lands. 
Except for tritium (7H), which is capable of migration with water as 
molecular HTO, the ability of radionuclides to migrate significant 
distances from their source is presently thought to be very low. 
However, before this potential for migration can be fully assessed, 
the quantity of existing contaminants must be carefully estimated. 
The inventory of the radionuclide source term provides an upper 
limit on the availability of radionuclides for migration. However, an 
accurate assessment of risk to the public depends on more than 
an inventory of radionuclides remaining from underground testing. 
An estimate of the hydrologic source term consisting of radionu- 
clides dissolved in or transported by ground water must 
compliment the radionuclide source term. 


27586 (UCRL-JC—121049) 3D visualization of chemical 
transport in porous media. Rashidi, M. Lawrence Livermore Na- 
tional Lab., CA (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
LDRD Contract 95-LW-026. (CONF-950853-4: ASME/JSME an- 
nual summer meeting of the Fluids Engineering conference, Hilton 
Head, SC (United States), 13-17 Aug 1995). Order Number 
DE95014135. Source: OSTI; NTIS; GPO Dep. 

Chemical transport in Porous media has been studied experi- 
mentally via a novel nonintrusive fluorescence imaging technique. 
The technique involves 3D visualization and quantification of chem- 
ical concentration fields within a_ refractive index-matched 





transparent porous system. The system consists of a porous col- 
umn packed with spherical beads and a refractive index-matched 
fluid flowing through the column at a steady state. A fluorescent or- 
ganic dye is steadily introduced into the flow at the bottom of the 
column and allowed to migrate through the medium. The refractive 
index-matching yields a transparent porous medium, free from any 
scattering and refraction at the solid-liquid interfaces, as a result al- 
lowing direct optical probing at any point within the porous system. 
By illuminating the flow within the column with a planar sheet of 
laser beam, chemical transport through the porous medium can be 
observed microscopically, and qualitative and quantitative inpore 
transport information can be obtained at a good resolution. A CCD 
camera is used to record the fluorescent images at every vertical 
plane location while sweeping back and forth across the column. 
These images are then analyzed and accumulated over a 3D vol- 
ume within the column. Three-dimensional concentration fields 
have been determined successfully within the system. This paper 
reports on 3D observations of chemical concentration changes with 
time at the pore-scale level within the porous medium. 


27587 (WHC-EP—0527-4) Environmental releases for calen- 
dar year 1994. Gieckler, B.P. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1995. 83p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95017146. Source: OSTI; NTIS; INIS; GPO Dep. 

This report fulfills the annual environmental release reporting re- 
quirements of US Department of Energy (DOE) Orders. This report 
provides supplemental information to the Hanford Site Environmen- 
tal Report. The Hanford Site Environmental Report provides an 
update on the environmental status of the entire Hanford Site. The 
sitewide annual report summarizes the degree of compliance of the 
Hanford Site with applicable environmental regulations and informs 
the public about the impact of Hanford operations on the surround- 
ing environment. Like the Hanford Site Environmental Report, this 
annual report presents a summary of the environmental releases 
from facilities managed by the Westinghouse Hanford Company 
(WHC) and monitored by Bechtel Hanford, incorporated (BHI). In 
addition to the summary data, this report also includes detailed 
data on air emissions, liquid effluents, and hazardous substances 
released to the environment during calendar year 1994 from these 
facilities. 


27588 (WSRC-MS—$5-0072) Restoration of a forested wet- 
land ecosystem in a thermally impacted stream corridor. 
Nelson, E.A. (Westinghouse Savannah River Corp., Aiken, SC 
(United States). Savannah River Technology Center); McKee, W.H. 
Jr.; Dulohery, C.J. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
9504194-1: National interagency workshop on wetlands, New 
Orleans, LA (United States), 3-7 Apr 1995). Order Number 
DE95017504. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Swamp is a 3,020 Ha forested wetland on 
the floodplain of the Savannah River and is located on the Depart- 
ment of Energy's Savannah River Site (SRS). Major impacts to the 
swamp hydrology occurred with the completion of the production 
reactors and one coal-fired powerhouse at the SRS in the early 
1950’s. Water was pumped from the Savannah River, through sec- 
ondary heat exchangers of the reactors, and discharged into three 
of the tributary streams that flow into the swamp. This continued 
from 1954 to 1988 at various levels. The sustained increases in 
water volume resulted in overflow of the original stream banks and 
the creation of additional floodplains. Accompanying this was con- 
siderable erosion of the original stream corridor and deposition of a 
deep silt layer on the newly formed delta. Heated water was dis- 
charged directly into Pen Branch and water temperature in the 
stream often exceeded 50 C. The nearly continuous flood of the 
swamp, the thermal load of the water, and the heavy silting re- 
sulted in complete mortality of the original vegetation in large areas 
of the floodplain. Research has been ongoing to determine meth- 
ods to reintroduce tree species characteristic of more mature 
forested wetlands. The goal of the restoration is to create structural 
and biological diversity in the forest canopy by establishing a mix 


of species typically present in riparian and wetland forests of the 
area. 
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27589 (WSRC-TR-94-0239) A synopsis of environmental 
horizontal wells at the Savannah River Site. Denham, M.E.; 
Lombard, K.H. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1995]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE95014720. Source: OSTI; NTIS; INIS; GPO Dep. 

Seven horizontal wells for environmental remediation were in- 
stalled at the Savannah River Site as part of an Integrated 
Demonstration Project sponsored by the Department of Energy's 
Office of Technology Development. The wells were used to demon- 
strate innovative remediation systems for the clean up of 
chlorinated organic solvent contamination in groundwater and the 
vadose zone. The wells were installed in four demonstrations of 
different horizontal drilling technologies. A short-radius petroleum 
industry technology, a modified petroleum industry technology (us- 
ing a down-hole motor), a utility industry technology, and a river 
crossing technology were demonstrated. The goals of the demon- 
strations were to show the utility of horizontal wells in environmental 
remediation and further development of the technology required to 
install these wells. From the first demonstration in 1988 to the lat- 
est in 1991, there was significant evolution in horizontal drilling 
technology. The main technical challenges in the first demonstra- 
tion were directional contro! during drilling and borehole instability. 
Through advancement of the technology these problems were 
overcome and did not affect the last demonstration. Those consid- 
ering the use of horizontal wells for environmental remediation will 
benefit from the knowledge gained from these demonstrations. 


27590 (WSRC-TR-95-0137-1) Sanitary landfill groundwater 
monitoring report. First Quarter 1995. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jun 1995. 296p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95017482. Source: OSTI; NTIS; 
GPO Dep. 

This report contains analytical data for samples taken during first 
quarter 1994 from wells of the LFW series located at the Sanitary 
Landfill Operating permit (DWP-0874A). The report presents moni- 
toring results that equaled or exceeded the Safe Drinking Water 
Act final Primary Drinking Water Standards (PDWS) or screening 
levels, established by the US Environmental Protection Agency, 
the South Carolina final Primary Drinking Water Standard for lead, 
or the SRS flagging criteria. 
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Refer also to citation(s) 25490, 25491, 25494, 25537, 25703, 
25704, 25705, 25706, 25709, 26199, 26744, 26784, 26805, 26838, 
27383, 27443, 27465, 27468, 27482, 27492, 27494, 27514, 27518, 
27526, 27560, 27563, 27567, 27577, 27729 


27591 (BNL-61923) Collaborative research on the North- 
east Water Polynya: NEWP92 hydrographic data report. 
USCGC Polar Sea cruise, July 15—August 15, 1992. Wallace, 
D.W.R. (Brookhaven National Lab., Upton, NY (United States)); 
Behrens, W.J.; Hopkins, T.S.; Kinder, C.; Deming, J.; Smith, W.O.; 
Top, Z. Brookhaven National Lab., Upton, NY (United States). Jun 
1995. 427p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE95014644. Source: OSTI; NTIS; GPO Dep. 

The Northeast Water Polynya (NEW) off the northeast coast of 
Greenland was the focus of two cruises aboard the USCGC Polar 
Sea during the summers of 1992 and 1993. The cruises were sup- 
ported by the National Science Foundation Arctic Systems Science 
(ARCSS) program and were part of the Arctic Ocean Science 
Board's International Arctic Polynya Program. The Polar Sea 
cruises were designed as multidisciplinary studies to test hypothe- 
ses about the mechanisms of heat, water and carbon flow within 
and beyond the boundaries of the polynya. Preliminary results of 
the 1992 study have been described elsewhere. A collection of pa- 
pers arising from the 1992 cruise have been published in a Special 
Section of the Journal of Geophysical Research. This data report 
presents the hydrographic and basic chemical observations made 
from CTD/Rosette casts during the 1992 cruise. The station posi- 
tions cruise are plotted in Figure 1. Also included in the report are 
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selected section plots and vertical profiles. A total of 130 CTD 
casts were made during the cruise, measuring pressure, tempera- 
ture, conductivity, dissolved oxygen, fluorescence and _ light 
transmission. Discrete samples were collected in 10-liter, rosette- 
mounted, Niskin bottles and analyzed, from most casts, for: 
salinity, dissolved nutrients, dissolved oxygen, anthropogenic halo- 
carbons (e.g., Freon gases), pigments, particulate organic carbon 
and nitrogen. Suspended particulate matter was analyzed at 
selected stations and these data were used to calibrate the CTD- 
transmissometer. Samples were collected from selected stations 
and depths for tritium and helium analyses, carbonate chemistry, 
as well as for measurements of bacterial abundance. 


27592 (BNL-62027) Carbon dioxide, hydrographic, and 
chemical data trom the F/S Meteor Cruise No. 18 in the North 
Atlantic Ocean (WOCE Section A1/E) during September 1991. 
Johnson, K.M. (Brookhaven National Lab., Upton, NY (United 
States). Oceanographic and Atmospheric Sciences Div.); Wallace, 
D.W.R.; Schneider, B.; Mintrop, L. Brookhaven National Lab., Up- 
ton, NY (United States); Oak Ridge National Lab., TN (United 
States). [1995]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016 ; ACO5- 
840R21400. Order Number DE95016497. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the procedures and methods used to obtain 
total carbon dioxide (Cy), total alkalinity, and underway pCO, data 
during the F/S Meteor Cruise 18 in the North Atlantic Ocean 
(WOCE Section A1/E). The F/S Meteor departed Reykjavik on 
September 2, 1991 and docked in Hamburg early on the morning 
of September 25, 1991 after 24 days at sea. A two day steam from 
Reykjavik brought the ship to the starting position for WOCE zonal 
section Ai/east (A1/E) on September 5. Section work began and 
ended with a closely spaced series hydrocasts on the SE- 
Greenland (60°N 42°30 minutes W) and Porcupine Shelves (52°20 
minutes N 14°15 minutes W), respectively. The cast schedule was 
interrupted for equipment problems (6 and 7 September), current 
meter deployments (9, 10, 11, 14, and 19 September), and by high 
seas (13, 14, and 17 September). Of 64 CTD casts made, 58 were 
bottle casts including two calibration stations. Measurements made 
included CTD pressure, temperature, salinity, bottle salinity, oxy- 
gen, phosphate, nitrate, nitrite, silicate, total alkalinity, CFC’S, total 
carbon dioxide, and continuous underway pCO, of surface waters. 
Carbonate samples were collected from 31 section stations (55.4% 
of the section stations), one test station, and two calibration sta- 
tions. Repeated XBT, and ADCP profiles were taken throughout 
the cruise. Instructions for accessing the data are provided. 


27593 (CONF-9506235-3) Surtace-enhanced Raman 
fiberoptic sensors for remote monitoring. Stokes, D.L. (Oak 
Ridge National Lab., TN (United States). Health Sciences Re- 
search Div.); Alarie, J.P.; Vo-Dinh, T. Oak Ridge National Lab., TN 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on environmental monitors and hazardous waste 
site remediation; Munich (Germany); 19-23 Jun 1995. Order Num- 
ber DE95017428. Source: OSTI; NTIS; GPO Dep. 

A new sensor design for remote surface-enhanced Raman 
scattering (SERS) measurements has been developed for environ- 
mental applications. The design features the modification of an 
optical fiber using layers of alumina microparticles and silver coat- 
ings for inducing the SERS effect at the sensing probe. A single 
fiber carries both the laser excitation and the SERS signal radia- 
tion, keeping optical parameters at the remote tip simple and 
consistent. The small tip size achievable with this configuration 
also demonstrates potential of this new design as a microsensor 
for in-situ measurement in microenvironments. Details of sensor tip 
fabrication and optical system design are described. SERS spectra 
of aqueous environmental samples acquired in-situ using the 
SERS sensor are also presented to illustrate the effectiveness of 
the SERS sensor. 


27594 


(DOE/EW/53023-T11) Tulane/Xavier University haz- 
ardous materials in aquatic environments of the Mississippi 
River Basin. Quarterly progress report, April 1, 1995—June 30, 
1995. Tulane Univ., New Orleans, LA (United States). [1995]. 50p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-93EW53023. Order Number DE95016068. Source: 
OSTI; NTIS; GPO Dep. 

Brief summaries of individual investigators participating in the Tu- 
lane/Xavier University Hazardous Materials in Aquatic Ecosystems 
are provided. 


27595 (INIS-mf-14550, pp. 80) Radioactive exposure of 
waste water of a nuclear medicine clinic. Brunner, P. (Ver- 
suchsstelle fuer Strahlenschutz, Univ. Innsbruck (Austria)); 
Oberladstaetter, J. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. WASTE WATER/iodine 131; WASTE WA- 
TER/nuclear medicine; DOSE RATES; ISOTOPES; RADIATION 
DOSES; RADIATION PROTECTION LAWS 


27596 (INIS-mf-14550, pp. 180) Tritium in the environment. 
Brunner, P. (Innsbruck Univ. (Austria)); Schneider, P. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. TRITIUMenvironment; TRITIUM/surface 
waters; AUSTRIA; NUCLEAR WEAPONS; REACTORS; SEA- 
SONS; TRACER TECHNIQUES; TRITIUM; ENVIRONMENT 


27597 (LA-12986) Area G perimeter surtace-soil and 
single-stage water sampling: Environmental surveillance for 
fiscal year 1993. Conrad, R.; Childs, M.; Rivera-Dirks, C.; Coriz, 
F. Los Alamos National Lab., NM (United States). Jul 1995. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95016707. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Area G, in Technical Area 54, has been the principle facility at 
Los Alamos National Laboratory for the storage and disposal of 
low-level and transuranic (TRU) radioactive wastes since 1957. 
The current environmental investigation consisted of ESH-19 per- 
sonnel who collected soil and single-stage water samples around 
the perimeter of Area G to characterize possible contaminant 
movement through surface-water runoff. These samples were ana- 
lyzed for tritium, total uranium, isotopic plutonium, americium-241 
(soil only), and cesium 137. The metals, mercury, lead, and bar- 
ium, were analyzed using x-ray fluorescence. 


27598 (LBL-37485) Modeling of fermentation with continu- 
ous lactic acid removal by extraction utilizing reversible 
chemical complexation. Dai, Y.; King, C.J. Lawrence Berkeley 
Lab., CA (United States). Jul 1995. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95016532. Source: OSTI; NTIS; GPO Dep. 
Extractive fermentation is a technique that can be used to reduce 
end-product inhibition by removing fermentation products in situ or 
in an external recycle loop. A model is presented for fermentation 
with continuous lactic acid removal by extraction utilizing chemical 
complexation. The model is formulated considering the kinetics of 
cell growth and the equilibrium distribution of lactic acid between 
aqueous and organic phases. Simulations have been carried out for 
different sets of operating conditions. The choice of pH balances 
faster kinetics at higher pH against lower product concentrations in 
the solvent and more difficult regeneration. A key need is for liquid 
extractants or solid sorbents combining stronger uptake ability with 
economical regeneration and satisfactory biocompatibility. 


27599 (LBL-37486) Approaches for regeneration of amine- 
carboxylic acid extracts. Dai, Y.; King, C.J. Lawrence Berkeley 
Lab., CA (United States). Jul 1995. 51p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95016533. Source: OSTI; NTIS; GPO Dep. 
Extraction processes based on reversible chemical complexation 
can be useful for separation of polar organics from dilute solution. 





Tertiary amines are effective extractants for the recovery of car- 
boxylic acids from aqueous solution. The regeneration of 
aminecarboxylic acid extracts is an important step which strongly 
influences the economic viability of the separation process. Several 
regeneration methods are critically reviewed, and the factors that 
affect swing regeneration processes, including temperature-swing, 
diluent composition-swing and pH-swing with a volatile base are 
discussed. Interest in this area comes from interest in treatment of 
waste streams, particularly in petrochemical and fermentation man- 
ufacture. 


27600 (PNL-SA-25721) The influence of bubble plumes on 
air-seawater gas transfer velocities. Asher, W.E. (Pacific North- 
west Lab., Richland, WA (United States)); Karle, L.M.; Higgins, B.J. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1995. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-950743-5: 3. international 
symposium on air-water gas transfer, Heidelberg (Germany), 24-27 
Jul 1995). Order Number DE95016796. Source: OSTI; NTIS; GPO 
Dep. 

Air-sea gas exchange is an important process in the geochemi- 
cal cycling of carbon dioxide (CO2). The air-sea flux of CO, is 
determined in part by the physical forcing functions, which are pa- 
rameterized in terms of the air-sea transfer velocity, k,. Past 
studies have attempted to correlate k, with wind speed, U. Be- 
cause strong winds occur in ocean regions thought to be important 
sources or sinks of CO2, accurate knowledge of k, at high U is 
important in estimating the global air-sea flux of CO2. Better under- 
Standing of the physical processes affecting gas transfer at large U 
will increase the accuracy in estimating k, in ocean regions with 
high COs, fluxes. Increased accuracy in estimating k, will increase 
the accuracy in calculating the net global air-sea COz flux and pro- 
vide more accurate boundary and initial conditions for global ocean 
carbon cycle models. High wind speeds are associated with the 
presence of whitecaps, which can increase the gas flux by gener- 
ating turbulence, disrupting surface films, and creating bubble 
plumes. Bubble plumes will create additional turbulence, prolong 
the surface disruption, and transfer gas to or from individual bub- 
bles while they are beneath the surface. These turbulence and 
bubble processes very effectively promote gas transfer. Because of 
this, it is postulated that breaking waves, if present, will dominate 
non-whitecap related gas exchange. Under this assumption, k, Will 
increase linearly with increasing fractional area whitecap coverage, 
We. In support of this, researchers found k, measured in a white- 
cap simulation tank (WS!) was linearly correlated with bubble 
plume coverage, B, (the laboratory analog of W.). However, it is 
not definitively known how the presence of breaking waves and 
bubble plumes affect the dependence of k_ on Schmidt number, 
Sc, and aqueous-phase solubility, a. 


27601 (PNL-SA-25722) Estimation of turbulence- 
dissipation rates and gas-transfer velocities in a surf pool: 
Analysis of the results from WABEX-93. Sherwood, C.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Asher, W.E.; 
Ogston, A.S. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1995. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-950743-2: 3. 
international symposium on air-water gas transfer, Heidelberg (Ger- 
many), 24-27 Jul 1995). Order Number DE95016803. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. OCEANIC CIRCULATION/mathematical 
models; SEAS/biogeochemistry; GAS ANALYSIS; TURBULENCE; 
SEAS; BIOGEOCHEMISTRY 


27602 (PNL-SA-25723) Measurement of gas transfer, 
whitecap coverage, and brightness temperature in a surf pool: 
An overview of WABEX-93. Asher, W. (and others); Karle, L.; 
Higgings, B. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1995. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-950743-3: 3. 
international symposium on air-water gas transfer, Heidelberg (Ger- 
many), 24-27 Jul 1995). Order Number DE95016805. Source: 
OSTI; NTIS; GPO Dep. 
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Short communication. CARBON DIOXIDE/environmental 
transport; CARBON SINKS; CARBON CYCLE; OCEANIC CIRCU- 
LATION; AIR-WATER INTERACTIONS; REMOTE SENSING: 
SEAS 


27603 (PNL-SA-25775) The effects of breaking waves on 
dual-tracer gas exchange experiments. Asher, W. (Pacific North- 
west Lab., Sequim, WA (United States)); Wanninkhof, R. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1995. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-950743-6: 3. international symposium 
on air-water gas transfer, Heidelberg (Germany), 24-27 Jul 1995). 
Order Number DE95016797. Source: OSTI; NTIS; GPO Dep. 

Quantification of air-sea gas fluxes is important in understanding 
the global ocean carbon cycle, determining the effect of biologically 
produced gases on remote marine tropospheric aerosol production, 
and measuring the atmospheric lifetimes of trace gases. Direct 
measurement of the flux, F, of a sparingly soluble gas through the 
air-sea interface is extremely difficult in general, and F is often cal- 
culated as F = k,5C where k, is the transfer velocity of the gas 
and AC is its air-sea concentration difference. In the absence of 
bubbies, k, is a function of the near-surface aqueous-phase turbu- 
lence and the molecular diffusivity of the gas. Although direct 
measurement of 5C is relatively simple, oceanic measurements of 
k, are problematical. Because of this, k, is usually estimated from 
empirical parameterizations for k, in terms of wind speed, U. The 
linear relation between F and k, at a constant 5C implies that the 
accuracy of the parameterization of k, in terms of U is critical in 
calculating F. This is especially true when U is large, since experi- 
ments in wind tunnels, lakes, and the ocean suggest that k, 
increases quadratically with U (Wanninkhof, 1992). With the exact 
functional form of the relation between U and k, not definitively 
known at present, estimation of k, at high U could be inaccurate. 
This problem could be resolved with further oceanic measurements 
of k, at high U. However, increases in U are also associated with 
increases in the frequency of wave breaking. Whitecaps are known 
to generate bubble plumes, and these bubbles could have a signifi- 
cant effect on the measurement of k,. 


27604 (PNL-SA-25846) Correlations of whitecap coverage 
and gas transfer velocity with microwave brightness tempera- 
ture for plunging and spilling breaking waves. Wang, Qin 
(Connecticut Univ., Groton, CT (United States). Marine Sciences 
Inst.); Monahan, E.C.; Asher, W.E.; Smith, P.M. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. (CONF-950743-1: 3. international symposium on 
air-water gas transfer, Heidelberg (Germany), 24-27 Jul 1995). Or- 
der Number DE95016820. Source: OSTI; NTIS; GPO Dep. 

Bubbles and bubble plumes generated by wind-induced breaking 
waves significantly enhance the gas exchange across the interface 
between the ocean and atmosphere under high-wind conditions. 
Whitcaps, or active spilling wave crests, are the sea-surface mani- 
festation of the bubbles and bubble plumes in the subsurface 
mixed layer, and the fractional area of the sea surface covered by 
which has been proposed to correlate linearly with the air-sea gas 
transfer velocity. The presence of whitecaps substantially increases 
the microwave brightness temperature of the sea surface. It could 
be possible to estimate the whitecap coverage from the sea- 
surface microwave brightness temperature would also be very 
helpful in developing a remote-sensing model for predicting air-sea 
gas transfer velocities from microwave brightness temperatures. As 
a part of an air-water gas exchange experiment conducted in an 
outdoor surf pool, measurements were made that were designed to 
investigate the correlation between whitecap coverage and mi- 
crowave brightness temperature. A mechanical wave maker was 
located at the deep end of the pool and the generated waves prop- 
agate and break towards the shallow end of the pool. Two wave 
patterns characteristic of plunging and spilling breaking waves at 
four wave heights from 0.3 m to 1.2 m were produced. 


27605 (SLU-IEM-50, pp. 49-58) Application of surface flow 
wetlands for treatment of municipal wastewater - two full scale 
systems. Obarska-Pempkowiak, H. (Technical Univ. of Gdansk 
(Poland). Dept. of Water and Wastewater Technology); Mierzejew- 
ski, M.; Toczylowska, |. Swedish Univ. of Agricultural Sciences, 
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Uppsala (Sweden). Dept. of Ecology and Environmental Research. 
1994. (CONF-9406345-—: Willow vegetation filters for municipal 
wastewaters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS. 

The objective of this paper is to present the design of and opera- 
tional data on the use of two common reed wetlands utilizing free 
water surface flow for performing treatment of municipal wastewa- 
ter. The first case includes the natural wetland secondary treatment 
of municipal wastewaters from the small town of Frombork of 2600 
PE located on the south band of Vistula Lagoon. The natural wet- 
land operating since 1985 produced an effluent with an average 
concentration of BODs - 44 mg/l, SS-65 mg/l, Nror - 36 mg/I and 
Prot - 11 mg/l. The second full-scale system concerns the con- 
structed wetland used for the tertiary treatment of effluent from 
recreation sites located in the Kaszubian Lake District. This con- 
structed wetland has been designed for wastewater from 650 PE 
and an average flow of 120 m°/day and has been arranged in a 
natural setting and planted with Phragmites communis on natural 
substrata. The system has been operating since September 1991 
and produces an effluent of the following average concentration: 
BOD; - 10 mg/l, SS - 10 mg/l, NwHas - 1.45 mg/l, Nror - 4.37 mg/l, 
PO,>- - 1.69 mg/l. 6 refs, 2 figs, 2 tabs 


27606 (SLU-IEM-50, pp. 59-67) Application of willow and 
reed vegetation filters for protection of a stream passing 
through a zoo. Obarska-Pempkowiak, H. (Technical Univ. of 
Gdansk (Poland). Faculty of Hydrotechnics). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

The Rynaszewski Stream (water flow 25 Vs) is the main tributary 
of the Jelitkowski Stream which in turn drains to the Bay of Gdansk 
(Baltic Sea) in an area of popular beaches and hotels. in its middie 
part, the Rynaszewski Stream passes through the Zoological Gar- 
dens in Oliwa, where it is used to receive loads of organic matter 
and nutrients originating from deer-runs (surface sources) and 
ponds inhabited with waterfowl, hippopotamus, seals and penguins. 
Major contaminants identified in water are organic nitrogen and 
bacteria. In order to protect the Rynaszewski Stream, several hy- 
drobotanical constructions were created in 1992. They included 
areas of land along the stream planted with willow - Salix viminalis 
(buffer zones), localized in order to purify surface flow waters. Root 
zone beds (Phragmites communis), soil filters and artificial wet- 
lands were constructed to purify water from point sources. The 
effects of the measures taken to protect the Rynaszewski Stream 
from contaminations were assessed based on results of measure- 
ments carried out in samples collected once a month during May 
to December, 1993. The analyses of organic matter (COD and 
BODs), nutrients (various species of phosphorus and nitrogen) and 
coli index were performed. A substantial improvement of water was 
found in 1993 as compared with 1991. This manifested itself in the 
decrease of total nitrogen (from 8.8 mg/l in 1991 to 1.75 mg/l in 
1993), phosphate (respectively 0.2 mg/l and 0.1 mg/l) and coli 
index (respectively 0.04 and 0.16). The results indicate that hy- 
drobotanical purification systems are capable of protecting streams 
from contamination coming from both surface and point sources. 3 
refs, 6 figs, 3 tabs 


27607 (SLU-IEM-50, pp. 69-78) Water quality improvement 
by hydrobotanical methods in streams flowing into the gulf of 
Gdansk. Obarska-Pempkowiak, H. (Technical Univ. of Gdansk 
(Poland). Dept. of Water and Wastewater Technology); Mierzejew- 
ski, M. Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Ecology and Environmental Research. 1994. (CONF- 
9406345—: Willow vegetation filters for municipal wastewaters and 
sludges. A biological purification system, Uppsala (Sweden), 5-10 
Jun 1994). In Proceedings of a study tour, conference and work- 
shop in Sweden, 5-10 June 1994.  231p. Order Number 
DE95796337. Source: OSTI; NTIS. 
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The aim of this report is to present hydrobotanical systems ap- 
plied for purification of water in two streams discharging into the 
Gulf of Gdansk in the recreation region of local beaches and baths. 
The main objective to apply these purification structures was to im- 
prove sea water quality, mainly from the bacteriological point of 
view. The first case concerns the stream flowing through the zoo- 
logical gardens. The biggest source of pollutants of this stream is a 
surface run-off-from animal yards. The second stream passes 
through a densely built-up area with small private allotments, 
where it is strongly polluted. The results of all analyses and re- 
search indicate the improvement of water quality in both streams. 3 
refs, 4 figs, 2 tabs 


27608 (SLU-IEM-50, pp. 79-81) Vegetation filter experi- 
ments in Estonia. Kirt, E. (Estonian Potato Processing 
Associaton, Tallinn (Estonia)). Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. (CONF-9406345-: Willow vegetation filters for 
municipal wastewaters and sludges. A biological purification sys- 
tem, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of a study 
tour, conference and workshop in Sweden, 5-10 June 1994. 231p. 
Order Number DE95796337. Source: OSTI; NTIS. 

The use of willow plantations as vegetation filters for wastewater 
treatment in Estonia started with the purification of potato process- 
ing plant wastewater in the basin of River Vaeike-Emajogi, near 
Valga. In 1990 the vegetation filter was designed on a nearby peat 
bog and construction work was started. In spring 1993, 2.2 ha wil- 
lows were planted and in spring 1994 another 5.2 ha were planted, 
altogether occupying 7.4 ha. The aim of the plantation is to purify 
the effluent of the wastewater treatment plants at the same time as 
producing energy willows and raw material for handicraft. The 
potato processing plant is not yet completed and thus the wastew- 
ater is not yet being treated. In the plantation, 60 Swedish clones 
and 6 local Estonian clones are being harvested as an experiment. 
Wastewater treatment with vegetation filters is carried out in the 
treatment plant of Vaeike-Maarja, the most important pollution 
source of the Pandivere Water Protection Area. 2 tabs, 


27609 (SLU-IEM-50, pp. 83-90) Removal of nitrogen and 
phosphorus from municipal wastewater by willow - a labora- 
tory approach. Obarska-Pempkowiak, H. (Technical Univ. of 
Gdansk (Poland). Faculty of Hydrotechnics). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

Various applications of willow (Salix) are briefly reviewed. It is 
evident from literature data that nutrients (especially nitrogen) are 
frequently a limiting factor for biomass production, particularly on 
nitrogen-deficient soils. This has lead to the idea of using willow as 
a means of nitrogen removal from municipal wastewater. In labora- 
tory experiments it was established that a decrease in the 
concentrations of nitrogen, phosphorus and chemical oxygen de- 
mand by a factor of two to three in effluents from pots with willow 
takes place. The decrease was attributed to the accumulation of 
nutrients in plant tissues. Thus utilization of nutrients in municipal 
wastewater by willow can be added as yet another possible appli- 
cation of willow plantations. 7 refs, 3 figs, 7 tabs 


27610 (SLU-IEM-50, pp. 207) Kaageroed wastewater recy- 
cling experiment. Hasselgren, K. (Svaloev Community, Svaloev 
(Sweden)). Swedish Univ. of Agricultural Sciences, Uppsala (Swe- 
den). Dept. of Ecology and Environmental Research. 1994. 
(CONF-9406345—: Willow vegetation filters for municipal wastewa- 
ters and sludges. A biological purification system, Uppsala 
(Sweden), 5-10 Jun 1994). In Proceedings of a study tour, confer- 
ence and workshop in Sweden, 5-10 June 1994. 231p. Order 
Number DE95796337. Source: OSTI; NTIS. 

Short communication WATER POLLUTION CONTROL/short 
rotation cultivation; WATER POLLUTION CONTROLwillows; RE- 
CYCLING; WASTE WATER; WILLOWS; FERTILIZERS; SEWAGE; 
SEWAGE SLUDGE; DEMONSTRATION PROGRAMS; WATER 
TREATMENT 





27611 (SLU-IEM-50, pp. 209-210) Wastewater treatment at 
Oesteraeng, Goetene using willow vegetation filters. Perttu, K. 
(Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research). Swedish Univ. of 
Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and En- 
vironmental Research. 1994. (CONF-9406345—: Willow vegetation 
fiters for municipal wastewaters and sludges. A biological purifica- 
tion system, Uppsala (Sweden), 5-10 Jun 1994). In Proceedings of 
a study tour, conference and workshop in Sweden, 5-10 June 
1994. 231p. Order Number DE95796337. Source: OSTI; NTIS. 

Short communication WATER POLLUTION CONTROL/short 
rotation cultivation; BIOMASS PLANTATIONS/waste water; IR- 
RIGATION/waste water; WATER TREATMENT; WILLOWS; 
FERTILIZERS; NUTRIENTS; NITROGEN; PHOSPHORUS; IRRI- 
GATION 


27612 (SLU-IEM-50, pp. 211-213) A complete system for 
wastewater treatment using vegetation filters. Aronsson, P. 
(Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Ecology and Environmental Research); Perttu, K. Swedish Univ. 
of Agricultural Sciences, Uppsala (Sweden). Dept. of Ecology and 
Environmental Research. 1994. (CONF-9406345-: Willow vegeta- 
tion filters for municipal wastewaters and sludges. A biological 
purification system, Uppsala (Sweden), 5-10 Jun 1994). In Pro- 
ceedings of a study tour, conference and workshop in Sweden, 
5-10 June 1994. 231p. Order Number DE95796337. Source: 
OSTI; NTIS. 

Short communication WATER POLLUTION CONTROL/short 
rotation cultivation; BIOMASS PLANTATIONS/waste _ water; 
IRRIGATION/waste water; WATER TREATMENT; WILLOWS; FER- 
TILIZERS; NUTRIENTS; IRRIGATION; ECONOMICS; SEWAGE 
SLUDGE 


27613 (UCRL-JC—121139) Model-based internal wave pro- 
cessing. Candy, J.V.; Chambers, D.H. Lawrence Livermore 


National Lab., CA (United States). 9 Jun 1995. 12p. Sponsored by 


USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9508136-—1: 2. international conference on theoretical and 
computational acoustics, Honolulu, HI (United States), 21-25 Aug 
1995). Order Number DE95016626. Source: OSTI; NTIS; GPO 
Dep. 

A model-based approach is proposed to solve the oceanic inter- 
nal wave signal processing problem that is based on state-space 
representations of the normal-mode vertical velocity and plane 
wave horizontal velocity propagation models. It is shown that these 
representations can be utilized to spatially propagate the modal 
(dept) vertical velocity functions given the basic parameters (wave 
numbers, Brunt-Vaisala frequency profile etc.) developed from the 
solution of the associated boundary value problem as well as the 
horizontal velocity components. Based on this framework, 
investigations are made of model-based solutions to the signal en- 
hancement problem for internal waves. 


27614 (USGS/WRD/HD-95/248-Vol.1) Water Resources Data 
Ohio: Water year 1994. Volume 1, Ohio River Basin excluding 
Project Data. Ohio Geological Survey, Columbus, OH (United 
States). 1994. 308p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-920R22025. Order Number 
DE95014120. Source: OSTI; NTIS; INIS; GPO Dep. 

The Water Resources Division of the US Geological Survey 
(USGS) in cooperation with State agencies, obtains a large amount 
of data each water year (a water year is the 12-month period from 
October 1 through September 30 and is identified by the calendar 
year in which it ends) pertaining to the water resources of Ohio. 
These data, accumulated during many years, constitute a valuable 
data base for developing an improved understanding of the water 
resources of the State. To make these data readily available to in- 
terested parties outside the USGS, they are published annually in 
this report series entitled “Water Resources Data—Ohio.” This re- 
port (in two volumes) includes records on surface water and 
ground water in the State. Specifically, it contains: (1) Discharge 
records for streamflow-gaging stations, miscellaneous sites, and 
crest-stage stations; (2) stage and content records for streams, 
lakes, and reservoirs; (3) water-quality data for streamflow-gaging 


54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


stations, wells, synoptic sites, and partial-record sit -aid (4) water- 
level data for observation wells. Locations of lake-and 
streamflow-gaging stations, water-quality stations, and observation 
wells for which data are presented in this volume are shown in fig- 
ures 8a through 8b. The data in this report represent that part of 
the National Water Data System collected by the USGS and coop- 
erating State and Federal agencies in Ohio. This series of annual 
reports for Ohio began with the 1961 water year with a report that 
contained only data relating to the quantities of surface water. For 
the 1964 water year, a similar report was introduced that contained 
only data relating to water quality. Beginning with the 1975 water 
year, the report was changed to present (in two or three volumes) 
data on quantities of surface water, quality of surface and ground 
water, and ground-water levels. 


27615 (USGS/WRD/HD-95/249-Vol.2) Water Resources 
Data Ohio: Water year 1994. Volume 2, St. Lawrence River 
Basin and Statewide Project Data. Ohio Geological Survey, 
Columbus, OH (United States). [1994]. 482p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al05- 
920R22025. Order Number DE95014119. Source: OSTI; NTIS; 
GPO Dep. 

The Water Resources Division of the US Geological Survey 
(USGS), in cooperation with State agencies, obtains a large 
amount of data each water year (a water year is the 12-month pe- 
riod from October 1 through September 30 and is identified by the 
calendar year in which it ends) pertaining to the water resources of 
Ohio. These data, accumulated during many years, constitute a 
valuable data base for developing an improved understanding of 
the water resources of the State. To make these data readily avail- 
able to interested parties outside the USGS, they are published 
annually in this report series entitled “Water Resources Data— 
Ohio.” This report (in two volumes) includes records on surface 
water and ground water in the State. Specifically, it contains: (1) 
Discharge records for streamflow-gaging stations, miscellaneous 
sites, and crest-stage stations; (2) stage and content records for 
streams, lakes, and reservoirs; (3) water-quality data for 
streamflow-gaging stations, wells, synaptic sites, and partial-record 
sites; and (4) water-level data for observation wells. Locations of 
lake- and streamflow-gaging stations, water-quality stations, and 
observation wells for which data are presented in this volume are 
shown in figures ga through 8b. The data in this report represent 
that part of the National Water Data System collected by the USGS 
and cooperating State and Federal agencies in Ohio. This series of 
annual reports for Ohio began with the 1961 water year with a re- 
port that contained only data relating to the quantities of surface 
water. For the 1964 water year, a similar report was introduced 
that contained only data relating to water quality. Beginning with 
the 1975 water year, the report was changed to present (in two to 
three volumes) data on quantities of surface water, quality of sur- 
face and ground water, and ground-water levels. 


27616 (VAEC-C-027) Evaluation of the Level of 
Organochliorinated Pesticides Contamination in Environment 
of the Red River and its Balat Estuary. Nguyen Manh Am (Stan- 
dardization Directorate of Vietnam (Viet Nam)); Dang Due Nhan; 
Vo Van Thuan; Nguyen Duc Cu; Luu Van Dieu; Nguyen Chu Hoi. 
Viet Nam National Atomic Energy Commission, Ha Noi (Viet Nam). 
1995. 12p. Order Number DE96600522. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To be presented at the 2nd IAEA - CRP Meeting on the Distribu- 
tion, Fate and Effects of Pesticides on Biota in the Tropical Marine 
Environment, Use Radiotracers, Kuala Lumpur, Malaysia, 12-16 
June 1995. 

The pollution level of OC pesticides such as Lindane, DDT and 
its metabolites contaminants in water, sediments and Biota col- 
lected along the Red River and from the Balat estuary have, for 
the first time in the North of Vietnam, been determined by GC 
technique using capillary columns and electron capture detection 
(ECD). The concentration of DDT and DDE was found to be up to 
38.4 ppb and 27.3 ppb, respectively, in sediments from the Red 
River and its Balat estuary. Lindane residue in Red River's and 
Balat estuary’s sediments was found at level of 1.3-4.2 and 14.6- 
52.6 ppb, respectively. In water Lindane contaminant was detected 
in the sample collected from the estuarine area only, while DDE 
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was found in both River and estuarine water. Residue of Lindane in 
mussel flesh was found to be always higher (up to 145 ppb) than 
that of any DDT's metabolites, e.g. the highest value of DDE con- 
taminant is 66 ppb. The finding shows that Lindane contamination 
in marine environmental samples from the Balat estuary is higher 
as compared with those from the Mediterranean Sea but DDT’s 
ones are at the same level. (author). 8 refs., 6 tabs., 1 map. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


Refer also to citation(s) 26214, 28119 


5501 Behavioral Biology 


Refer also to citation(s) 26838 


27617 (CONF-9504193—-) Reexamining traditional issues in 
survey research: Just how evil is the anathema of low re- 
sponse rate. Clark, S.B. (Oak Ridge Institute for Science and 
Education, TN (United States). Science/Engineering Education Di- 
vision); Boser, J.A. Oak Ridge inst. for Science and Education, TN 
(United States). [1995]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-760R00033. From Ameri- 
can Educational Research Association annual meeting; San 
Francisco, CA (United States); 18-22 Apr 1995. Order Number 
DE95015627. Source: OSTI; NTIS; GPO Dep. 

Survey researchers have long been exhorted to strive for high 
response rates in order to maximize the likelihood that the respon- 
dents are representative of the population being surveyed. It is not 
surprising then, that much survey research has been directed to- 
wards examining the effects of various manipulatable factors on 
response rate. It is clear that attempts to reach the goal of minimiz- 
ing the likelihood of nonresponse bias through testing various 
methods of increasing survey response rates have consumed 
much research and debate. The results obtained in this research 
have been inconsistent. Some studies have found significant differ- 
ences, others have found none. The present study was designed 
to determine the extent to which the results of an employment sur- 
vey of former graduates of a teacher preparation program would 
have been affected by changes in response rate. 


27618 (SAND—95-1244) Team learning center design princi- 
ples. Daily, B. (New Mexico State Univ., Las Cruces, NM (United 
States)); Loveland, J.; Whatley, A. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1995. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95015012. Source: OSTI; NTIS; 
GPO Dep. 

This is a preliminary report of a multi-year collaboration of the 
authors addressing the subject: Can a facility be designed for team 
learning and would it improve the efficiency and effectiveness of 
team interactions? Team learning in this context is a broad defini- 
tion that covers all activities where small to large groups of people 
come together to work, to learn, and to share through team activi- 
ties. Multimedia, networking, such as World Wide Web and other 
tools, are greatly enhancing the capability of individual learning. 
This paper addresses the application of technology and design to 
facilitate group or team learning. Many organizational meetings 
need tens of people to come together to do work as a large group 
and then divide into smaller subgroups of five to ten to work and 
then to return and report and interact with the larger group. Current 
facilities were not, in general, designed for this type of meeting. 
Problems with current facilities are defined and a preliminary de- 
sign solution to many of the identified problems is presented. 


27619 (SAND-95-8527) Simulating living organisms with 
populations of point vortices. Schmieder, R.W. Sandia Labs., 
Livermore, CA (United States). Jul 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95017521. Source: OSTI; NTIS; 
GPO Dep. 

The author has found that time-averaged images of small popu- 
lations of point vortices can exhibit motions suggestive of the 
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behavior of individual organisms. As an example, the author shows 
that collections of point vortices confined in a box and subjected to 
heating can generate patterns that are broadly similar to inter- 
species defense in certain sea anemones. It is speculated that 
other simple dynamical systems can be found to produce similar 
complex organism-like behavior. 
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27620 (BNL-62063) A laser scanner for imaging fluo- 
rophore labeled molecules in electrophoretic gels. Fisk, D.J. 
(Brookhaven National Lab., Upton, NY (United States). Biology 
Dept.); Sutherland, J.C. Brookhaven National Lab., Upton, NY 
(United States). Aug 1995. 83p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95016505. Source: OSTI; NTIS; GPO Dep. 

A laser scanner for imaging electrophoretic gels was constructed 
and tested. The scanner incorporates a green helium-neon (HeNe) 
laser (543.5nm wavelength) and can achieve a spatial resolution of 
19um. The instrument can function in two modes : snap-shot and 
finish-line. In snapshot mode, all samples are electrophoresed for 
the same time and the gel is scanned after completion of elec- 
trophoresis, while in finish-line mode, fluorophore labeled samples 
are electrophoresed for a constant distance and the image is 
formed as the samples pass under the detector. The resolving 
power of the finish-line mode of imaging is found to be greater 
than that of the snapshot mode of imaging. This laser scanner is 
also compared with a Charge Coupled Device (CCD) camera and 
in terms of resolving power is found to be superior. Sensitivity of 
the instrument is presented in terms of the minimum amount of 
DNA that can be detected verses its molecular length. 


27621 (DOE/ER/13989-T2) The magnesium chelation step 
in chlorophyll biosynthesis. Progress report 1993. Weinstein, 
J.D. Clemson Univ., SC (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG09- 
89ER13989. Order Number DE95016828. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported on the identification and fractionation of 
Magnesium chealatase, an enzyme involved in addition of Mg to 
chlorophyll during the later’s biosynthesis. Progress is documented 
as a series of synopsis of published and unpublished papers by 
the author. 


27622 (DOE/ER/14028-5) Analysis of the PS Il proteins 
MSP and CP43. Sherman, L.A. Purdue Research Foundation, 
Lafayette, IN (United States). [1995]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER14028. 
Order Number DE95015156. Source: OSTI; NTIS; GPO Dep. 

The goals of this proposal were two-fold: (1) to analyze the im- 
pact of mutations in the psbO gene (coding for the Mn-stabilizing 
protein, MSP) on O2-evolution; and (2) to analyze membrane as- 
sembly in cyanobacteria, especially the effect of iron deficiency on 
this process. The mutations in the psbO gene were performed in 
the transformable and photoheterotrophic cyanobacterium Syne- 
chocystis sp. PCC6803, whereas the research with membrane 
assembly and iron deficiency was performed in the transformable 
strain Synechococcus sp. PCC7942. Our work with the Syne- 
chocystis psbO gene demonstrated that the MSP protein is not an 
essential protein but serves a regulatory function. We produced a 
deletion mutant, which we call ApsbO. The ApsbO strain was still 
capable of photosynthetic growth and evolved Oz at rates of 1/3 to 
1/2 that of the wild type. We have characterized this strain in some 
detail and have reported the results in two publications in Biochem- 
istry. The second of the these two papers was published during 
this grant period and is enclosed. 


27623 (LA-SUB-—95-103) Molecular dynamics simulation of 
hydration in myoglobin. Gu, Wei (New Mexico Univ., Albu- 
querque, NM (United States). Dept. of Biochemistry); Schoenborn, 
B.P. Los Alamos National Lab., NM (United States); New Mexico 
Univ., Albuquerque, NM (United States). Dept. of Biochemistry. 
[1995]. 15p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95017363. Source: OSTI; NTIS; GPO Dep. 

This study was carried out to evaluate the stability of the 89 
bound water molecules that were observed in the neutron diffrac- 
tion study of CO myoglobin. The myoglobin structure derived from 
the neutron analysis was used as the starting point in the molecu- 
lar dynamics simulation using the software package CHARMM. 
After salvation of the protein, energy minimization and equilibration 
of the system, 50 pico seconds of Newtonian dynamics was 
performed. This data showed that only 4 water molecules are con- 
tinously bound during the length of this simulation while the other 
solvent molecules exhibit considerable mobility and are breaking 
and reforming hydrogen bonds with the protein. At any instant dur- 
ing the simulation, 73 of the hydration sites observed in the 
neutron structure are occupied by water. 


27624 (LA-UR-95-1798) Three-dimensional model of a 
selective theophylline-binding RNA molecule. Tung, Chang- 
Shung; Oprea, T.|.; Hummer, G.; Garcia, A.E. Los Alamos National 
Lab., NM (United States). [1995]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9505281-1: 11. international symposium on affinity chro- 
matography and biological recognition, San Antonio, TX (United 
States), 25-30 May 1995). Order Number DE95015310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We propose a three-dimensional (3D) model for an RNA 
molecule that selectively binds theophylline but not caffeine. This 
RNA, which was found using SELEX [Jenison, R.D., et al., Science 
(1994) 263:1425] is 10,000 times more specific for theophylline 
(Kd=320 nM) than for caffeine (Kd=3.5 mM), although the two lig- 
ands are identical except for a methyl group substituted at N7 
(present only in caffeine). The binding affinity for ten xanthine- 
based ligands was used to derive a Comparative Molecular Field 
Analysis (CoMFA) model (R? = 0.93 for 3 components, with cross- 
validated R? of 0.73), using the SYBYL and GOLPE programs. A 
pharmacophoric map was generated to locate steric and electro- 
Static interactions between theophylline and the RNA binding site. 
This information was used to identify putative functional groups of 
the binding pocket and to generate distance constraints. Based on 
a model for the secondary structure (Jenison et al., idem), the 3D 
structure of this RNA was then generated using the following 
method: each helical region of the RNA molecule was treated as a 
rigid body; single-stranded loops with specific end-to-end distances 
were generated. The structures of RNA-xanthine complexes were 
studied using a modified Monte Carlo algorithm. The detailed 
structure of an RNA-ligand complex model, as well as possible ex- 
planations for the theophylline selectivity will be discussed. 


27625 (UCRL-ID—114972-3, pp..14, Paper 6) In vitro synthe- 
sis and purification of PhiP-deoxyguanosine and PhiP-DNA 
oligomer covalent complexes. Freeman, J. Lawrence Livermore 
National Lab., CA (United States). Dec 1994. DOE Contract 
W-7405-ENG-48. In SERS internship: Fall 1994 abstracts and re- 
search papers. 352p. Order Number DE95009444. Source: OSTI; 
NTIS; INIS; GPO Dep. 
2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is a het- 
erocyclic amine compound formed when meats are cooked at high 
temperatures. PhIP damages DNA by forming covalent complexes 
with DNA carcinogen. In an effort to understand how the binding of 
PhIP to DNA may cause cancer, it is important to characterize the 
structures of PhiP-damaged DNA molecules. Our HPLC data sup- 
port fluorescence and °*P Post-labeling studies which indicate the 
formation of several species of 2/deoxyguanosine-(dG) or 
oligodeoxynucleotide-PhiP adducts. The reaction of PhiP with dG 
resulted in a reddish precipitate that was likely the major adduct, 
N-(deoxyguanosin-8-yl)-PhIP (dG-C8-PhIP) adduct, with a more 
polar adduct fraction remaining in the supernatant. Reversed-phase 
HPLC analysis of the adducts in the supernatant revealed the 
existence of species of much shorter retention times than the dG- 
C8-PhIP adduct, confirming that these species are more polar than 
dG-C8-PhiP. At least four adducts were formed in the reaction of 
PhIP with DNA oligomer. HPLC analysis of the PhiP-DNA oligomer 
supernatant after butanol extractions revealed four unresolved 
peaks which spectra had maximum wavelengths between 340 and 
360 nm. Though adduct peaks were not completely resolved, there 
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was ~3 minutes interval between the DNA oligomer peak and the 
adduct peaks. Furthermore, fluorescence emission data of the DNA 
oligomer-PhiIP adduct solution show heterogeneous binding. The 
more polar PhIP adducts were fraction-collected and their struc- 
tures will be solved by nuclear magnetic resonance or x-ray 
crystallography. 
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27626 (ANUMCS-TM-208) Establishing a framework for 
comparative analysis of genome sequences. Bansal, A.K. Ar- 
gonne National Lab., IL (United States). Jun 1995. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE95015991. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes a framework and a high-level language 
toolkit for comparative analysis of genome sequence alignment 
The framework integrates the information derived from multiple se- 
quence alignment and phylogenetic tree (hypothetical tree of 
evolution) to derive new properties about sequences. Multiple se- 
quence alignments are treated as an abstract data type. Abstract 
operations have been described to manipulate a multiple sequence 
alignment and to derive mutation related information from a phylo- 
genetic tree by superimposing parsimonious analysis. The 
framework has been applied on protein alignments to derive con- 
strained columns (in a multiple sequence alignment) that exhibit 
evolutionary pressure to preserve a common property in a column 
despite mutation. A Prolog toolkit based on the framework has 
been implemented and demonstrated on alignments containing 
3000 sequences and 3904 columns. 


27627 (UCRL-ID—114972-3, pp. 11, Paper 3) The mapping of 
novel genes to human chromosome 19. Buenaventura, J.M. 
(Sarah Lawrence College, Bronxville, NY (United States)). 
Lawrence Livermore National Lab., CA (United States). Dec 1994. 
DOE Contract W-7405-ENG-48. In SERS internship: Fall 1994 ab- 
stracts and research papers. 352p. Order Number DE95009444. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The principle goal of our laboratory is the discovery of new 
genes on human chromosome 19. One of the strategies to achieve 
this goal is through the use of cDNA clones known as “expressed 
sequence tags” (ESTs). ESTs, short segments of sequence from a 
cDNA clone that correspond to the mRNA, occur as unique regions 
in the genome and, therefore, can be used as markers for specific 
positions. In collaboration with researchers from Genethon in 
France, fifteen cDNA clones from a normalized human infant brain 
cDNA library were tested and determined to map to chromosome 
19. A verification procedure is then followed to confirm assignment 
to chromosome 19. First, primers for each cDNA clone are devel- 
oped and then amplified by polymerase chain reaction from 
genomic DNA. Next, a 5#P-radiolabeled probe is made by poly- 
merase chain reaction for each clone and then hybridized against 
filters containing an LLNL chromosome 19-specific cosmid library 
to find putative locations on the chromosome. The location is then 
verified by running a polymerase chain reactions from the positive 
cosmids. With the Browser database at LLNL, additional informa- 
tion about the positive cosmids can be found. Through use of the 
BLAST database at the National Library of Medicine, homologous 
sequences to the clones can be found. Among the fifteen cDNA 
clones received from Genethon, all have been amplified by 
polymerase chain reaction. Three have turned out as repetitive ele- 
ments in the genome. Ten have been mapped to specific locations 
on chromosome 19. Putative locations have been found for the re- 
maining two clones and thus verification testing will proceed. 


27628 (UCRL-ID—114972-3, pp. 12, Paper 7) Pre-thymic so- 
matic mutation leads to high mutant frequency at 
hypoxanthine-guanine phosphoribosyltranstferase gene. Jett, J. 
(Lawrence Livermore National Lab., CA (United States)). Lawrence 
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Livermore National Lab., CA (United States). Dec 1994. In SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

While characterizing the background mutation spectrum of the 
Hypoxathine-guanine phosphoribosyltransferase (HPRT) gene in a 
healthy population, an outlier with a high mutant frequency of 
thioguanine resistant lymphocytes was found. When studied at the 
age of 46, this individual had been smoking 60 cigarettes per day 
for 38 years. His mutant frequency was calculated at 3.6 and 
4.2x10—* for two sampling periods eight months apart. Sequencing 
analysis of the HPRT gene in his mutant thioguanine resistant T 
lymphocytes was done to find whether the cells had a high rate of 
mutation, or if the mutation was due to a single occurrence of mu- 
tation and, if so, when in the T lymphocyte development the 
mutation occurred. By T-cell receptor analysis it has been found 
that out of 35 thioguanine resistant clones there was no dominant 
gamma T cell receptor gene rearrangement. During my appoint- 
ment in the Science & Engineering Research Semester, | found 
that 34 of those clones have the same base substitution of G—T 
at cDNA position 197. Due to the consistent mutant frequency from 
both sampling periods and the varying T cell receptors, the high 
mutant frequency cannot be due to recent proliferation of a mature 
mutant T lymphocyte. From the TCR and DNA sequence analysis 
we conclude that the G—T mutation must have occurred in a T 
lymphocyte precursor before thymic differentiation so that the 
thioguanine resistant clones share the same base substitution but 
not the same gamma T cell receptor gene. 


27629 (UCRL-LR-120999) Statistical methods in physical 
mapping. Nelson, D.O. (Univ. of California, Berkeley, CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
May 1995. 133p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 


States). DOE Contract W-7405-ENG-48. Grant DMS-91-13527. Or- 
der Number DE95016060. Source: OSTI; NTIS; INIS; GPO Dep. 
One of the great success stories of modern molecular genetics 


has been the ability of biologists to isolate and characterize the 
genes responsible for serious inherited diseases like fragile X syn- 
drome, cystic fibrosis and myotonic muscular dystrophy. This 
dissertation concentrates on constructing high-resolution physical 
maps. It demonstrates how probabilistic modeling and statistical 
analysis can aid molecular geneticists in the tasks of planning, ex- 
ecution, and evaluation of physical maps of chromosomes and 
large chromosomal regions. The dissertation is divided into six 
chapters. Chapter 1 provides an introduction to the field of physical 
mapping, describing the role of physical mapping in gene isolation 
and ill past efforts at mapping chromosomal regions. The next two 
chapters review and extend known results on predicting progress 
in large mapping projects. Such predictions help project planners 
decide between various approaches and tactics for mapping large 
regions of the human genome. Chapter 2 shows how probability 
models have been used in the past to predict progress in mapping 
projects. Chapter 3 presents new results, based on stationary point 
process theory, for progress measures for mapping projects based 
on directed mapping strategies. Chapter 4 describes in detail the 
construction of all initial high-resolution physical map for human 
chromosome 19. This chapter introduces the probability and statis- 
tical models involved in map construction in the context of a large, 
ongoing physical mapping project. Chapter 5 concentrates on one 
such model, the trinomial model. This chapter contains new results 
on the large-sample behavior of this model, including distributional 
results, asymptotic moments, and detection error rates. In addition, 
it contains an optimality result concerning experimental procedures 
based on the trinomial model. The last chapter explores unsolved 
problems and describes future work. 
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27630 (ANL/MCS/CP-85724) A wavelet phase filter for 
emission tomography. Olsen, E.T. (Illinois Inst. of Tech., Chicago, 
IL (United States). Dept. of Mathematics); Lin, B. Argonne National 
Lab., IL (United States). [1995]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG- 
38. (CONF-950472-17: SPIE international symposium on 
aerospace/defense sensing and dual-use photonics, Orlando, FL 
(United States), 17-21 Apr 1995). Order Number DE95013668. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The presence of a high level of noise is a characteristic in some 
tomographic imaging techniques such as positron emission tomog- 
raphy (PET). Wavelet methods can smooth out noise while 
preserving significant features of images. Mallat et al. proposed a 
wavelet based denoising scheme exploiting wavelet modulus max- 
ima, but the scheme is sensitive to noise. In this study, the authors 
explore the properties of wavelet phase, with a focus on recon- 
struction of emission tomography images. Specifically, they show 
that the wavelet phase of regular Poisson noise under a Haar-type 
wavelet transform converges in distribution to a random variable 
uniformly distributed on [0, 27). They then propose three wavelet- 
phase-based denoising schemes which exploit this property: edge 
tracking, local phase variance thresholding, and scale phase varia- 
tion thresholding. Some numerical results are also presented. The 
numerical experiments indicate that wavelet phase techniques 
show promise for wavelet based denoising methods. 


27631 (BNL-61771) Brain imaging studies of the cocaine 
addict: Implications for reinforcement and addiction. Volkow, 
N.D. (Brookhaven National Lab., Upton, NY (United States)); 
Fowler, J.S. Brookhaven National Lab., Upton, NY (United States). 
[1995]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE95013846. Source: OSTI; NTIS; INIS; GPO Dep. 

These studies document dopaminergic abnormalities in cocaine 
abusers. They also suggest a regulatory role of Dopamine (DA) in 
frontal metabolism. The correlation of striatal D2 receptor availabil- 
ity with metabolism was strongest for orbital frontal cortex (OFC) 
cingulate and prefrontal cortices. In cocaine abusers tested during 
early withdrawal (<1 week) the OFC was found to be hyperme- 
tabolic and metabolism in OFC and prefrontal cortices were found 
to be significantly associated with cocaine craving . Thus, we pos- 
tulate that repeated and intermittent DA stimulation, as seen during 
a cocaine binge, activates the prefrontal and OFC cortices increas- 
ing the drive to compulsively self-administer cocaine. During 
cocaine discontinuation and protracted withdrawal and with de- 
creased DA stimulation, these frontal cortical regions become 
hyponietabolic. Dopaminergic stimulation by a DA-enhancing drug 
and/or environmental conditioning will reactivate these frontal re- 
gions resetting the compulsion to self-administer cocaine and the 
inability to terminate this behavior. The pharmacokionetic studies 
with [11C]cocaine are consistent with behavioral and pharmacologi- 
cal studies in animals as well as in vitro studies which have 
revealed that while the mechanisms for cocaine’s reinforcing prop- 
erties are complex, they partly involve the brain’s dopamine system 
and also highlight the importance of cocaine’s pharmacokinetic on 
its unique reinforcing properties. 


27632 (CONF-9110555—-) Research symposium proceed- 
ings. Final report. Institute for Clinical Positron Emission 
Tomography (PET), Washington, DC (United States). [1991]. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61495. From Research in PET international 
and institutional perspectives symposium; Washington, DC (United 
States); 23 Oct 1991. Order Number DE95012493. Source: OSTI; 
NTIS; GPO Dep. 

THE research symposium was organized to present the cutting 
edge research for PET by individuals from leading institutions 
throughout the world. The institute for Clinical PET (ICP) has fo- 
cused its annual meeting on the clinical applications of PET. 


27633 (CONF-9406343-—Summ.) 59. Cold Spring Harbor 
symposium on quantitative biology: Molecular genetics of 
cancer. Cold Spring Harbor Lab., NY (United States). [1994]. 14p. 
Sponsored by USDOE, Washington, DC (United States);National 
Insts. of Health, Bethesda, MD (United States). DOE Contract 





FG02-94ER61838. From 59. Cold Spring Harbor Laboratory sym- 
posium on quantitative biology: molecular genetics of cancer; Cold 
Spring Harbor, NY (United States); 1-8 Jun 1994. Order Number 
DE95016150. Source: OSTI; NTIS; GPO Dep. 

Investigation of the mechanistic aspects of cancer has its roots 
in the studies on tumor viruses and their effects on cell prolifera- 
tion, function, and growth. This outstanding progress was well 
documented in previous Cold Spring Harbor Symposia on Quanti- 
tative Biology. In the early to mid 1980s, progress on the 
development of chromosome mapping strategies and the accumu- 
lation of DNA probes that identified polymorphisms, encouraged by 
the international Human Genome Project, enabled the identification 
of other genes that contributed to familial inheritance of high sus- 
ceptibility to specific cancers. This approach was very successful 
and led to a degree of optimism that one aspect of cancer, the 
multistep genetic process from early neoplasia to metastatic 
tumors, was beginning to be understood. It therefore seemed ap- 
propriate that the 59th Symposium on Quantitative Biology focus 
attention on the Molecular Genetics of Cancer. The concept was to 
combine the exciting progress on the identification of new genetic 
alterations in human tumor cells with studies on the function of the 
cancer gene products and how they go awry in tumor cells. 


27634 (DOE/EH-0491) Human radiation experiments asso- 
ciated with the US Department of Energy and its 
predecessors. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Jul 1995. 
213p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95015353. Source: OSTI; NTIS; GPO Dep. 

This document contains a listing, description, and selected refer- 
ences for documented human radiation experiments sponsored, 
supported, or performed by the US Department of Energy (DOE) 
or its predecessors, including the US Energy Research and Devel- 
opment Administration (ERDA), the US Atomic Energy Commission 
(AEC), the Manhattan Engineer District (MED), and the Off ice of 
Scientific Research and Development (OSRD). The list represents 
work completed by DOE's Off ice of Human Radiation Experiments 
(OHRE) through June 1995. The experiment list is available on the 
Internet via a Home Page on the World Wide Web (http:/ 
www.ohre.doe.gov). The Home Page also includes the full text of 
Human Radiation Experiments. The Department of Energy 
Roadmap to the Story and the Records (DOE/EH-0445), published 
in February 1995, to which this publication is a supplement. This 
list includes experiments released at Secretary O'Leary's June 
1994 press conference, as well as additional studies identified dur- 
ing the 12 months that followed. Cross-references are provided for 
experiments originally released at the press conference; for experi- 
ments released as part of The DOE Roadmap; and for experiments 
published in the 1986 congressional report entitled American Nu- 
clear Guinea Pigs: Three Decades of Radiation Experiments on 
US Citizens. An appendix of radiation terms is also provided. 


27635 (IAEA-TECDOC—799) Atomic and molecular data for 
radiotherapy and radiation research. Final report of a co- 
ordinated research programme. International Atomic Energy 
Agency, Vienna (Austria). May 1995. 754p. Order Number 
DE95634972. Source: OSTI; NTIS (US Sales Only); INIS. 

The report includes 9 chapters and an appendix: Development of 
particle therapy in cancer management. Expectations and justifica- 
tion of the heavy-ion therapy programs; lonization by fast charged 
particles; Electron collision cross sections; Low energy electron in- 
teraction with condensed matter; Photoabsorption, photoionization, 
and photodissociation cross sections; Collision processes between 
ions and excited neutrals and surrounding molecules; Stopping 
powers, ranges, and straggling; Yields of ionization and excitation 
in irradiated matter; Track structure quantities; ESTAR, PSTAR, and 
ASTAR: computer programs for calculating stopping powers and 
ranges for electrons, protons, and helium ions (appendix). A sepa- 
rate abstract was prepared for each chapter. Refs, figs and tabs. 


27636 (IAEA-TECDOC-—799, pp. 7-45) Development of 
particle therapy in cancer management. Expectations and jus- 
tification of the heavy-ion therapy programmes. Wambersie, A. 
(Universite Catholique de Louvain, Brussels (Belgium). Service de 
Radiotherapie, Neutron- et Curietherapie, Cliniques Universitaires 
St-Luc). International Atomic Energy Agency, Vienna (Austria). May 
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1995. In Atomic and molecular data for radiotherapy and radiation 
research. Final report of a co-ordinated research programme. 
754p. Order Number DE95634972. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Radiotherapy is still open to new developments. The most 
promising progress can be expected from the development of irra- 
diation techniques. In this paper the emphasis is on the application 
of new types of radiation, namely proton beams, fast neutrons and 
heavy ions. Discussing the potential vaiue of these non- 
conventional types of radiations, one has to distinguish particle 
beams such as proton beams or helium ion beams which only 
improve the physical selectivity of the irradiation, i.e. the dose dis- 
tribution, or high-LET radiations such as fast neutrons which 
produce different types of biological effects, and which aim at im- 
proving the differential effect between tumour and normal tissues. 
The two approaches can be combined and one could seek after a 
high physical selectivity with high-LET radiation, such as heavy 
ions. 48 refs, 8 figs, 12 tabs. 


27637 (INIS-mf—-14550, pp. 73) Low light imaging of intra- 
cellular endogen porphyrins. Ueberriegler, K. (inst. fuer Physik 
und Biophysik, Univ. Salzburg, Hellbrunnerstrasse 34, A-5020 
Salzburg (Austria)); Krammer, B. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annua/ Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FLUORESCENCE SPECTROSCOPY/ 
amino acids; FLUORESCENCE SPECTROSCOPY/neoplasms; IM- 
AGE PROCESSING/porphyrins; CYTOPLASM; NEOPLASMS; 
PORPHYRINS; LASERS; MITOCHONDRIA 


27638 (INIS-mf-14550, pp. 81) Thigmotactic combination of 
magnetic resonance and computerized tomography images. 
Kremser, C. (Gemeinsame Einrichtung fuer Magnetresonanztomo- 
graphie und -spektroskopie, Univ. Klinik Innsbruck, Anichstr. 35, 
A-6020 Innsbruck (Austria)); Felber, S.; Pallua, A.; Plangger, C.; 
Aichner, F. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. COMPUTERIZED TOMOGRAPHY/biopsy; 
COMPUTERIZED TOMOGRAPHY/magnetic resonance; IMAGE 
PROCESSING/neoplasms; IMAGE PROCESSING/post-irradiation 
therapy; BIOPSY; NEOPLASMS; POSITRON COMPUTED TO- 
MOGRAPHY 


27639 (INIS-mf-14550, pp. 177) Production of endogene 
porphyrins in order to treat cells photodynamically. Krammer, 
B. (Salzburg Univ. (Austria)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annua/ Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHOTOSENSITIVITY/animal _ cells; 
PHOTOSENSITIVITY/photochemical _ reactions; PHOTOSEN- 
SITIVITY/therapy; FLUORESCENCE SPECTROSCOPY; 
HEMATOPORPHYRINS; LASER RADIATION; NEOPLASMS; 
PHOTOSENSITIVITY; THERAPY; PLANTS; PORPHYRINS 


27640 (INIS-mf-14550, pp. 181) Calibration of Potassium 
40 for the highly sensitive whole-body counter at the AKH Vi- 
enna. Havlik, E. (Vienna Univ. (Austria)); Bergmann, H.; Kopp, P.; 
Aiginger, H.; Ranner, H.; Rieder, K.A.; Unfried, E.; Riedimayer, L. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362—: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. CALIBRATION STANDARDS/austria; 
CALIBRATION STANDARDS/potassium 40; CALIBRATION STAN- 
DARDS/whole-body counters; AUSTRIA; HOSPITALS; LUNGS; 
MEDICAL SURVEILLANCE; PATIENTS; SCINTILLATION COUN- 
TERS; SODIUM IODIDES 


27641 (LBL-36823) Assessment of acute and late effects 
to high-LET radiation. Blakely, E.A. (Lawrence Berkeley Lab., CA 
(United States)); Castro, J.R. Lawrence Berkeley Lab., CA (United 
States). Nov 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States);National Insts. of Health, Bethesda, MD (United 
States). DOE Contract ACO03-76SF00098. NIH15184; NIH19138. 
(CONF-9411202-2: NIRS international seminar on the application 
of heavy ion accelerator to radiotherapy, Chiba (Japan), 14-16 Nov 
1994). Order Number DE95014786. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have begun to reassess late tissue effects available from the 
Charged Particle Cancer Radiotherapy program at Berkeley. Our 
quantitative approach is limited in the analysis of these Phase I/II 
studies by not having equivalent patient numbers for each of the 
particle beams studied, by not having completely comparable 
follow-up times, by variations in the sizes of the fields compared, 
by variations in the skin scoring photographic documentation avail- 
able from the patient charts, and by variations in the fractionation 
sizes, numbers and schedules. Despite these limitations, prelimi- 
nary evidence demonstrates acute skin reactions with a shift to 
increasing lower dose per fraction per field for the maximum skin 
reactions of helium, carbon and neon ions compared to electrons. 
Comparisons with skin reactions from low-energy neutrons indicate 
that Bragg peak carbon ions (initial energy 308 MeV/nucleon) are 
slightly less effective than 7.5 MeV neutrons. Bragg peak neon 
ions (initial energy 670 MeV/nucleon) corrected for differences in 
reference radiation are slightly more effective than 7.5 MeV neu- 
trons. Bragg peak silicon (initial energy 670 MeV/nucleon) result in 
an enhanced acute skin reaction, and a premature appearance of 
late effects that may indicate a significantly different mechanism of 
damage and/or repair. 


27642 (LBL-37213) Hadron particle theory. Alonso, J.R. 
Lawrence Livermore National Lab., CA (United States). May 1995. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-950512-306: Particle accelera- 
tor conference, Dallas, TX (United States), 1-5 May 1995). Order 
Number DE95016424. Source: OSTI; NTIS; INIS; GPO Dep. 
Radiation therapy with “hadrons” (protons, neutrons, pions, ions) 
has accrued a 55-year track record, with by now over 30,000 pa- 
tients having received treatments with one of these particles. Very 
good, and in some cases spectacular results are leading to growth 
in the field in specific well-defined directions. The most noted con- 
tributor to success has been the ability to better define and control 
the radiation field produced with these particles, to increase the 
dose delivered to the treatment volume while achieving a high de- 
gree of sparing of normal tissue. An additional benefit is the 
highly-ionizing, character of certain beams, leading to creater cell- 
killing potential for tumor lines that have historically been very 
resistant to radiation treatments. Until recently these treatments 
have been delivered in laboratories and research centers whose 
primary, or original mission was physics research. With maturity in 
the field has come both the desire to provide beam facilities more 
accessible to the clinical setting, of a hospital, as well as achieving, 
highly-efficient, reliable and economical accelerator and beam- 
delivery systems that can make maximum advantage of the 
physical characteristics of these particle beams. Considerable work 
in technology development is now leading, to the implementation of 
many of these ideas, and a new generation of clinically-oriented fa- 
cilities is beginning to appear. We will discuss both the physical, 
clinical and technological considerations that are driving these de- 
signs, as well as highlighting, specific examples of new facilities 


that are either now treating, patients or that will be doing so in the 
near future. 


27643 (NUREG/CR-6125-Vol.2) Human factors evaluation 
of remote afterloading brachytherapy. Volume 2, Function and 
task analysis. Callan, J.R. (Pacific Science and Engineering 
Group, San Diego, CA (United States)); Gwynne, J.W. Ill; Kelly, 
T.T.; Muckler, F.A.; Saunders, W.M.; Lepage, R.P.; Chin, E.; 


” 
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Schoenfeld, |.; Serig, D.I. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Systems Technology; Pacific 
Science and Engineering Group, San Diego, CA (United States); 
University of California San Diego Medical Center, CA (United 
States). Div. of Radiation Oncology. May 1995. 139p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

A human factors project on the use of nuclear by-product mate- 
rial to treat cancer using remotely operated afterloaders was 
undertaken by the Nuclear Regulatory Commission. The purpose 
of the project was to identify factors that contribute to human error 
in the system for remote afterloading brachytherapy (RAB). This re- 
port documents the findings from the first phase of the project, 
which involved an extensive function and task analysis of RAB. 
This analysis identified the functions and tasks in RAB, made pre- 
liminary estimates of the likelihood of human error in each task, and 
determined the skills needed to perform each RAB task. The find- 
ings of the function and task analysis served as the foundation for 
the remainder of the project, which evaluated four major aspects of 
the RAB system linked to human error: human-system interfaces; 
procedures and practices; training and qualifications of RAB staff; 
and organizational practices and policies. At its completion, the 
project identified and prioritized areas for recommended NRC and 
industry attention based on all of the evaluations and analyses. 


27644 (NUREG/CR-6277-Vol.1) Human factors evaluation 
of teletherapy: Identification of problems and alternative ap- 
proaches. Volume 1. Henriksen, K. (Hughes Training, Inc., Falls 
Church, VA (United States)); Kaye, R.D.; Jones, R.; Morisseau, 
D.S.; Serig, D.I. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Technology; Hughes Training, Inc., 
Falls Church, VA (United States). Jul 1995. 74p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; GPO; INIS. 

A series of human factors evaluations was undertaken to better 
understand the contributing factors to human error in the telether- 
apy environment. Teletherapy is a multi-disciplinary methodology 
for treating cancerous tissue through selective exposure to an ex- 
ternal beam of ionizing radiation. The principal sources of radiation 
are a radioactive isotope, typically cobalt60 (Co-60), or a linear ac- 
celerator device capable of producing very high energy x-ray and 
electron beams. A team of human factors specialists, assisted by a 
panel of radiation oncologists, medical physicists, and radiation 
technologists, conducted site visits to radiation oncology depart- 
ments at community hospitals, university centers, and free-standing 
clinics. A function and task analysis was initially performed to guide 
subsequent evaluations in the areas of user-system interfaces, pro- 
cedures, training and qualifications, and organizational policies and 
practices. The final phase of the project focused on identification of 
the most significant human factors problems with respect to safe 
and effective operation of the teletherapy system and an identifica- 
tion and assessment of alternative approaches for resolving the 
problems. This report presents the findings of this final phase. 


27645 (NUREG/CR-6277-Vol.2) Human factors evaluation 
of teletherapy: Function and task analysis. Volume 2. Kaye, 
R.D. (Hughes Training, Inc., Falls Church, VA (United States)); 
Henriksen, K.; Jones, R.; Morisseau, D.S.; Serig, D.|. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Systems Technology; Hughes Training, Inc., Falls Church, VA 
(United States). Jul 1995. 248p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

As a treatment methodology, teletherapy selectively destroys 
cancerous and other tissue by exposure to an external beam of 
ionizing radiation. Sources of radiation are either a radioactive iso- 
tope, typically Cobalt-60 (Co-60), or a linear accelerator. Records 
maintained by the NRC have identified instances of teletherapy 
misadministration where the delivered radiation dose has differed 
from the radiation prescription (e.g., instances where fractions were 
delivered to the wrong patient, to the wrong body part, or were too 
great or too little with respect to the defined treatment volume). 
Both human error and machine malfunction have led to misadmin- 
istrations. Effective and safe treatment requires a concern for 
precision and consistency of human-human and human-machine 





interactions throughout the course of therapy. The present study is 
the first part of a series of human factors evaluations for identifying 
the root causes that lead to human error in the teletherapy environ- 
ment. The human factors evaluations included: (1) a function and 
task analysis of teletherapy activities, (2) an evaluation of the 
human-system interfaces, (3) an evaluation of procedures used by 
teletherapy staff, (4) an evaluation of the training and qualifications 
of treatment staff (excluding the oncologists), (5) an evaluation of 
organizational practices and policies, and (6) an identification of 
problems and alternative approaches for NRC and industry atten- 
tion. The present report addresses the function and task analysis 
of teletherapy activities and provides the foundation for the conduct 
of the subsequent evaluations. The report includes sections on 
background, methodology, a description of the function and task 
analysis, and use of the task analysis findings for the subsequent 
tasks. The function and task analysis data base also is included. 


27646 (NUREG/CR-6277-Vol.3) Human factors evaluation 
of teletherapy: Human-system interfaces and procedures. Vol- 
ume 3. Kaye, R.D. (Hughes Training, Inc., Falls Church, VA 
(United States)); Henriksen, K.; Jones, R.; Morisseau, D.S.; Serig, 
D.I. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Technology; Hughes Training, Inc., Falls 
Church, VA (United States). Jul 1995. 70p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

A series of human factors evaluations was undertaken to better 
understand the contributing factors to human error in the telether- 
apy environment. Teletherapy is a multidisciplinary methodology for 
treating cancerous tissue through selective exposure to an external 
beam of ionizing radiation. The principal sources of radiation are a 
radioactive isotope, typically cobalt60 (Co-60), or a linear accelera- 
tor device capable of producing very high energy x-ray and 
electron beams. A team of human factors specialists conducted 
site visits to radiation oncology departments at community hospi- 
tals, university centers, and free-standing clinics. In addition, a 
panel of radiation oncologists, medical physicists, and radiation 
technologists served as subject matter experts. A function and task 
analysis was initially performed to guide subsequent evaluations in 
the areas of user-system interfaces, procedures, training and quali- 
fications, and organizational policies and practices. The present 
report focuses on an evaluation of the human-system interfaces in 
relation to the treatment machines and supporting equipment (e.g., 
simulators, treatment planning computers, control consoles, patient 
charts) found in the teletherapy environment. The report also eval- 
uates operating, maintenance and emergency procedures and 
practices involved in teletherapy. The evaluations are based on the 
function and task analysis and established human engineering 
guidelines, where applicable. 


27647 (NUREG/CR-6277-Vol.4) Human factors evaluation 
of teletherapy: Training and organizational analysis. Volume 4. 
Henriksen, K. (Hughes Training, Inc., Falls Church, VA (United 
States)); Kaye, R.D.; Jones, R.; Morisseau, D.S.; Serig, D.I. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Technology; Hughes Training, Inc., Falls Church, 
VA (United States). Jul 1995. 69p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

A series of human factors evaluations were undertaken to better 
understand the contributing factors to human error in the telether- 
apy environment. Teletherapy is a multidisciplinary methodology for 
treating cancerous tissue through selective exposure to an external 
beam of ionizing radiation. A team of human factors specialists, as- 
sisted by a panel of radiation oncologists, medical physicists, and 
radiation therapists, conducted site visits to radiation oncology 
departments at community hospitals, university centers, and free- 
standing clinics. A function and task analysis was _ initially 
performed to guide subsequent evaluations in the areas of system- 
user interfaces, procedures, training and qualifications, and 
organizational policies and practices. The present work focuses 
solely on training and qualifications of personnel (e.g., training re- 
ceived before and during employment), and the potential impact of 
organizational factors on the performance of teletherapy. Organiza- 
tional factors include such topics as adequacy of staffing, 
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performance evaluations, commonly occurring errors, implementa- 
tion of quality assurance programs, and organizational climate. 


27648 (NUREG/CR-6277-Vol.5) Human factors evaluation 
of teletherapy: Literature review. Volume 5. Henriksen, K. 
(Hughes Training, Inc., Falls Church, VA (United States)); Kaye, 
R.D.; Jones, R.; Morisseau, D.S.; Serig, D.L. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology; Hughes Training, Inc., Falls Church, VA (United 
States). Jul 1995. 111p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

A series of human factors evaluations were undertaken to better 
understand the contributing factors to human error in the telether- 
apy environment. Teletherapy is a multidisciplinary methodology for 
treating cancerous tissue through selective exposure to an external 
beam of ionizing radiation. A team of human factors specialists, as- 
sisted by a panel of radiation oncologists, medical physicists, and 
radiation therapists, conducted site visits to radiation oncology 
departments at community hospitals, university centers, and free- 
standing clinics. A function and task analysis was performed 
initially to guide subsequent evaluations in the areas of workplace 
environment, system-user interfaces, procedures, training, and 
organizational practices. To further acquire an in-depth and up-to- 
date understanding of the practice of teletherapy in support of 
these evaluations, a systematic literature review was conducted. 
Factors that have a potential impact on the accuracy of treatment 
delivery were of primary concern. The present volume is the litera- 
ture review. The volume starts with an overview of the multiphased 
nature of teletherapy, and then examines the requirement for 
precision, the increasing role of quality assurance, current concep- 
tualizations of human error, and the role of system factors such as 
the workplace environment, user-system interfaces, procedures, 
training, and organizational practices. 


27649 Method for microbeam radiation therapy. Slatkin, 
D.N.; Dilimanian, F.A.; Spanne, P.O. 1993. Filed date 27 Apr 1993. 
U.S. Patent Application 8-052,927. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95015103. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A method of performing radiation therapy on a patient, involving 
exposing a target, usually a tumor, to a therapeutic dose of high 
energy electromagnetic radiation, preferably X-ray radiation, in the 
form of at least two non-overlapping microbeams of radiation, each 
microbeam having a width of less than about 1 millimeter. Target 
tissue exposed to the microbeams receives a radiation dose during 
the exposure that exceeds the maximum dose that such tissue can 
survive. Non-target tissue between the microbeams receives a 
dose of radiation below the threshold amount of radiation that can 
be survived by the tissue, and thereby permits the non-target tissue 
to regenerate. The microbeams may be directed at the target from 
one direction, or from more than one direction in which case the 
microbeams overlap within the target tissue enhancing the lethal ef- 
fect of the irradiation while sparing the surrounding healthy tissue. 


27650 A process for the separation and purification of 
yttrium-90 for medical applications. Horwitz, P.E.; Dietz, M.L. 
1993. Filed date 26 Jul 1993. U.S. Patent Application 8-095,555. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95017129. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An extraction chromatographic method for the preparation of °Y 
of high chemical and radiochemical purity is disclosed. After an ini- 
tial purification of a Sr stock solution and a suitable period of PY 
ingrowth, the solution is passed through a series of strontium- 
selective chromatographic columns, each of which lowers the ®Sr 
content of the mixture by a factor of about 10°. The ®°Y remaining 
is freed from any residual °°Sr, from its Zr daughter, and from 
any remaining impurities by passing the sample through a final col- 
umn designed to selectively retain yttrium. 


27651 (PNL-SA-26102) A novel approach to modeling and 
diagnosing the cardiovascular system. Keller, P.E. (Pacific 
Northwest Lab., Richland, WA (United States)); Kangas, LJ.; 
Hashem, S.; Kouzes, R.T.; Allen, P.A. Pacific Northwest Lab., 
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Richland, WA (United States). Jul 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9507155—1: World congress on neural networks confer- 
ence, Washington, DC (United States), 17-21 Jul 1995). Order 
Number DE95016808. Source: OSTI; NTIS; GPO Dep. 

A novel approach to modeling and diagnosing the cardiovascular 
system is introduced. A model exhibits a subset of the dynamics of 
the cardiovascular behavior of an individual by using a recurrent 
artificial neural network. Potentially, a model will be incorporated 
into a cardiovascular diagnostic system. This approach is unique in 
that each cardiovascular model is developed from physiological 
measurements of an individual. Any differences between the mod- 
eled variables and the variables of an individual at a given time are 
used for diagnosis. This approach also exploits sensor fusion to 
optimize the utilization of biomedical sensors. The advantage of 
sensor fusion has been demonstrated in applications including con- 
trol and diagnostics of mechanical and chemical processes. 


27652 (SAND—94-3137) 3D ultrasound imaging for prosthe- 
sis fabrication and diagnostic imaging. Morimoto, A.K. (and 
others); Bow, W.J.; Strong, D.S. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1995. 80p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95017136. Source: OSTI; NTIS; 
GPO Dep. 

The fabrication of a prosthetic socket for a below-the-knee am- 
putee requires knowledge of the underlying bone structure in order 
to provide pressure relief for sensitive areas and support for load 
bearing areas. The goal is to enable the residual limb to bear pres- 
sure with greater ease and utility. Conventional methods of 
prosthesis fabrication are based on limited knowledge about the 
patient's underlying bone structure. A 3D ultrasound imaging sys- 
tem was developed at Sandia National Laboratories. The imaging 
system provides information about the location of the bones in the 
residual limb along with the shape of the skin surface. Computer 
assisted design (CAD) software can use this data to design pros- 
thetic sockets for amputees. Ultrasound was selected as the 
imaging modality. A computer model was developed to analyze the 
effect of the various scanning parameters and to assist in the de- 
sign of the overall system. The 3D ultrasound imaging system 
combines off-the-shelf technology for image capturing, custom 
hardware, and control and image processing software to generate 
two types of image data — volumetric and planar. Both volumetric 
and planar images reveal definition of skin and bone geometry with 
planar images providing details on muscle fascial planes, muscle/ 
fat interfaces, and blood vessel definition. The 3D ultrasound imag- 
ing system was tested on 9 unilateral below-the- knee amputees. 
Image data was acquired from both the sound limb and the resid- 
ua! limb. The imaging system was operated in both volumetric and 
planar formats. An x-ray CT (Computed Tomography) scan was 
performed on each amputee for comparison. Results of the test 
indicate beneficial use of ultrasound to generate databases for fab- 
rication of prostheses at a lower cost and with better initial fit as 
compared to manually fabricated prostheses. 


27653 (UCRL-—52000-95-8) Science & technology review. 
Lawrence Livermore National Lab., CA (United States). Aug 1995. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95016259. Source: 
OSTI; NTIS; GPO Dep. 

This document is the August, 1995 issue of the Science and 
Technology review, a Lawrence Berkeley Laboratory publication. It 
contains two major articles, one on Scanning Tunneling Microscopy 
- aS applied to materials engineering studies, and one on risk as- 
sessment, in this case looking primarily at a health care problem. 


Separate articles will be indexed from this journal to the energy 
database. 


27654 (UCRL-ID—119088) Automated analysis for microcal- 
cifications in high resolution digital mammograms. Mascio, 
L.N.; Hernandez, J.M.; Logan, C.M. Lawrence Livermore National 
Lab., CA (United States). Oct 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95014510. Source: OSTI; NTIS; GPO Dep. 
Digital mammography offers the promise of significant advances 
in early detection of breast cancer. Our overall goal is to design a 
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digital system which improves upon every aspect of current mam- 
mography technology: the x-ray source, detector, visual 
presentation of the mammogram and computer-aided diagnosis ca- 
pabilities. This paper will discuss one part of our whole-system 
approach — the development of a computer algorithm using 
gray-scale morphology to automatically analyze and flag microcal- 
cifications in digital mammograms in hopes of reducing the current 
percentage of false-negative diagnoses, which is estimated at 20%. 
The mamrnograms used for developing this “mammographers as- 
sistant” are film mammograms which we have digitized at either 
70um or 35m per pixel resolution with 4096(12 bits) of gray level 
per pixel. For each potential microcalcification detected. in these 
images, we compute a number of features in order to distinguish 
between the different kinds of objects detected. 


27655 (UCRL-ID—120381) Medical imaging with coded 
apertures. Keto, E.; Libby, S. Lawrence Livermore National Lab., 
CA (United States). 16 Jun 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95016046. Source: OSTI; NTIS; INIS; GPO Dep. 
Now algorithms were investigated for image reconstruction in 
emission tomography which could incorporate complex instrumen- 
tal effects such as might be obtained with a coded aperture 
system. The investigation focused on possible uses of the wavelet 
transform to handle non-stationary instrumental effects and analytic 
continuation of the Radon transform to handle self-absorption. Nei- 
ther investigation was completed during the funding period and 
whether such algorithms will be useful remains an open question. 


5507 Microbiology 
Refer also to citation(s) 25695, 27622 


27656 (DOE/ER/20002-T2) Control of sugar transport and 
metabolism in Zymomonas mobilis. Final report. Conway, T. 
(Ohio State Univ., Columbus, OH (United States)). Nebraska Univ., 
Lincoln, NE (United States). [1995]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER20002. 
Order Number DE95017348. Source: OSTI; NTIS; GPO Dep. 

This research deals with the physiology and genetics of sugar 
transport and metabolic control in Zymomonas mobilis. The specific 
objectives of the grant as as follows: First, the complex interac- 
tions of transcriptional, post-transcriptional and translational control 
mechanisms on regulation of the glf operon will be investigated. 
Second, the structure and function of the unique glucose facilitator 
will be examined by a combination of in vitro and in vivo ap- 
proaches, making use of the genetically reconstituted system in ©. 
coli. Third, the possibility that physical association or indirect 
interactions between the glucose facilitator and glucokinase are in- 
volved in metabolic control will be analyzed. Fourth, the Z. mobilis 
glucose transport and phosphorylation system will be utilized to 
metabolically engineer recombinant E. coli with altered cell pool 
metabolite profiles. Work on the third and fourth objectives is com- 
plete, work on the first and second objectives is progressing nicely. 
Publication of this work has been admittedly slow, due primarily to 
a change n location of the research program from the University of 
Nebraska to The Ohio State University. However, it should be 
noted that much of the unpublished data outlined below repre- 
sented completed studies, and are contained in graduate student 
theses which are being prepared for submission this summer. 
Since a full year remains in the current funding period, and the 
new laboratory is now up and running, we fully expect to make 
reasonable progress on the remaining objectives and to publish the 
results in a timely fashion. 
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27657 (LA-12966-MS) Hantavirus testing in small mammal 
populations of northcentral New Mexico. Biggs, J. (and others); 
Bennett, K.; Foxx, T. Los Alamos National Lab., NM (United 
States). Jul 1995. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016180. Source: OSTI; NTIS; GPO Dep. 





In 1993, an outbreak of a new strain of hantavirus in the south- 
western US indicated that deer mice (Peromyscus maniculatus) 
was the primary carrier of the virus. In 1993 and 1994, the Ecologi- 
cal Studies Team (EST) at Los Alamos National Laboratory 
surveyed small mammal populations in Los Alamos County, New 
Mexico, primarily for ecological risk assessment (ecorisk) studies. 
At the request of the Centers for Disease Control (CDC) and the 
School of Medicine at the University of New Mexico, EST also col- 
lected blood samples from captured animals for use in determining 
seroprevalence of hantavirus in this region due to the recent out- 
break of this virus in the four-comers region of the Southwest. The 
deer mouse was the most commonly captured species during the 
tripping sessions. Other species sampled included harvest mice 
(Reithrodontomys megalotis), least chipmunk (Eutamias minimus), 
long-tailed vole (Microtus longicaudus), Mexican woodrat (Neotoma 
mexicana), and brush mouse (Peromyscus boylii). The team 
collected blood samples from tripped animals following CDC’s sug- 
gested guidelines. Results of the 1993 and 1994 hantavirus testing 
identified a total overall seroprevalence of approximately 5.5% and 
4.2%, respectively. The highest seroprevalence rates were found in 
deer mice seri (3-6%), but results on several species were 
inconclusive; further studies will be necessary, to quantify sero- 
prevalence rates in those species. Seroprevalence rates for Los 
Alamos County were much lower than elsewhere in the region. 


27658 (LBL-35789) The use of transgenic animals to study 
lipoprotein metabolism. Rubin, E.M.; Plump, A.S. Lawrence 
Berkeley Lab., CA (United States). Dec 1993. vps Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. National Institutes of Health Grant PPG HL-18574; 
National Dairy Order Number DE95016416. Source: OSTI; NTIS; 
GPO Dep. 

The application of transgenic technology to lipoprotein 
metabolism and atherosclerosis was first reported in 1988. Today, 
a large percentage of the genes involved in lipoprotein metabolism 
have been overexpressed in mice, and a substantial number of 
these same genes have been disrupted by homologous recombina- 
tion in embryonic stem (ES) cells. The utility of animal models of 
lipoprotein metabolism and atherosclerosis is far-reaching given the 
complex nature of these systems. There are at least 17 known 
genes directly involved in lipoprotein metabolism and likely dozens 
more may be involved. This massive network of interacting factors 
has necessitated the development of in vivo systems which can be 
subject to genetic manipulation. The power of overexpression is 
obvious: elucidating function in a relatively controlled genetic envi- 
ronment in which the whole system is present and operational. The 
not-so-obvious problem with transgenics is “background,” or for 
purposes of the current discussion, the mouse’s own lipoprotein 
system. With the advent of gene knockout, we have been given 
the ability to overcome “background.” By recreating the genetic 
complement of the mouse we can alter a system in essentially any 
manner desired. As unique tools, and in combination with one 
another, the overexpression of foreign genes and the targeted dis- 
ruption or alteration of endogenous genes has already and will 
continue to offer a wealth of information on the biology of lipopro- 
tein metabolism and its effect on atherosclerosis susceptibility. 
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27659 (PNL-SA-26115) Implementing the executive order 
of environmental justice at the US Department of Energy. 
Shields, G. (Pacific Northwest Lab., Richland, WA (United States)); 
Liebow, E.; Lach, D.; Holmes, R.; Pearson, M.; Crawford, B. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1995. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9506115—11: 20. National As- 
sociation of Environmental Professionals annual conference and 
exposition: environmental challenges - the next twenty years, 
Washington, DC (United States), 10-13 Jun 1995). Order Number 
DE95015804. Source: OSTI; NTIS; GPO Dep. 
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Environmental justice has grown out of a grassroots movement 
aimed at forging links between environmental decision-making, civil 
rights, and social justice. Public interest in environmental justice 
translates into the application of community organizing, coalition- 
building, and legal strategies developed in the civil rights movement 
to address a disproportionate burden of risk and exposure to pollu- 
tion borne by low-income and minority communities. Currently, 
public interest activities in the US are most concerned with siting 
polluting facilities in low-income and minority communities, with the 
slow pace of contamination clean-up in these communities, and 
with the way in which environmental planning decisions are made. 
The federal response to these activities has included several 
pieces of proposed Congressional legislation (none of which have 
been enacted to date), and an Executive Order issued in February 
1994 (Executive Order 12898, Federal Actions to Address Environ- 
mental Justice in minority Populations and Low Income 
Populations), directing each agency of the executive branch to de- 
termine whether administrative changes are needed to promote 
environmental justice goals. This paper reports on efforts under- 
taken to date by the US Department of Energy (DOE) to implement 
the Executive order. While DOE faces relatively few decisions 
about siting new facilities outside its current installations, in recent 
years the Department has begun a massive environmental restora- 
tion and waste management challenge. in addition the Department 
is responsible for carrying out the nation’s energy policy, which al- 
locates economic and environmental benefits and burdens. 
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27660 (IAEA-TECDOC—800) In vitro mutation breeding of 
bananas and plantains. Final reports of an FAO/MAEA co- 
ordinated research programme from 1988 to 1993. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jun 1995. 86p. Order Number DE95634907. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document contains 9 final reports of the participants at the 
FAO/IAEA co-ordinated research programme on ‘In vitro mutation 
breeding of bananas and plantains’. A separate abstract was pre- 
pared for each report. Refs, figs and tabs. 


27661 (IAEA-TECDOC-—800, pp. 9-12) Improvement of ba- 
nanas (Musa cvs.) through in vitro anther culture. Perea Dallos, 
M. (Universidad Nacional de Colombia, Bogota (Colombia). Dept. 
de Biologia). Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Jun 1995. In In vitro mutation 
breeding of bananas and plantains. Final reports of an FAO/IAEA 
co-ordinated research programme from 1988 to 1993. 86p. Order 
Number DE95634907. Source: OSTI; NTIS (US Sales Only); INIS. 
Agricultural products play a great role in the Colombian econ- 
omy, and the banana is one of the most important. Since 1981, 
one of the more serious problems effecting production of this crop 
is the fungus Mycosphaerella fijensis sp. difformis, that causes 
black sigatoka disease. Most of the recent efforts to control this 
disease have been directed towards the identification of clones tol- 
erant or resistant to this disease. One alternative approach is the 
use of anther culture to obtain resistant haploid plants. Diploid 
clones (Musa - AA) have been used as a model in this study. The 
results presented here identify the most appropriate stage of 
anther development for callus induction and proliferation, and treat- 
ments that reduce tissue browning. (author). 12 refs, 1 fig., 1 tab. 


27662 (IAEA-TECDOC-—800, pp. 13-16) Genetic improve- 
ment of bananas through in vitro mutation breeding in Costa 
Rica. Valerin, A.T. (Universidad Nacional, Heredia (Costa Rica). 
Plant Genetics Program); Salazar, R.; Navarro, W. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Jun 1995. in In vitro mutation breeding of bananas and 
plantains. Final reports of an FAO/IAEA co-ordinated research pro- 
gramme from 1988 to 1993. 86p. Order Number DE95634907. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fifty corms of the banana cultivar Gran Enano (AAA), collected 
from a commercial plantation, surface sterilized with 10% bleach 
(0.5% NaOCl), reduced in size, disinfected again with 2% bleach, 
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and rinsed three times with sterile distilled water under aseptic 
conditions. Shoot tip explants (0.5 cm in length) were excised and 
immersed in antioxidant solution. Half of the explants were culti- 
vated on the medium recommended by Novak et al., and half on 
the medium described by Sandoval. Fifty shoot tips from in vitro 
plantlets were treated with 0.5% (v/v) EMS for two hours at 30 deg. 
C, and rinsed three times with sterile distilled water. The explants 
were cultivated on MS + 1 mg/l BA and then transferred to MS + 4 
mg/| BA. Material was transferred to test tubes with MS for root de- 
velopment. Rooted plantlets were hardened in a glasshouse for 12 
weeks, placed in a nursery, and finally planted in the field at Los 
Diamantes Experimental Station. In this field location plants are ex- 
posed to natural inoculum an can be evaluated using the scale 
proposed by Stover as modified by Gaul. Considerable phenotypic 
variation was observed among the plants produced in vitro from 
EMS-treated shoot tips. After 11 months, 13 clones were selected 
for further evaluation due to their tolerance to black sigatoka. These 
clones were further propagated in order to establish a commercial 
planting for economic evaluation. (author). 6 refs, 1 fig., 2 tabs. 


27663 (IAEA-TECDOC-—800, pp. 17-24) Radiation mutation 
induction in ‘China Tianbao’ banana. Yang, P. (Beijing Inst. of 
Nuclear Engineering, BJ (China)); Li, C.; Wei, F.; Huang, W.; 
Zheng, J.; Huang, D.; He, R.; Guo, J.; Huang, X.; Chen, B.; Lin, 
W. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Jun 1995. In /n vitro mutation breeding of 
bananas and plantains. Final reports of an FAO/IAEA co-ordinated 
research programme from 1988 to 1993. 86p. Order Number 
DE95634907. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of irradiation experiments using 
‘China Tianbao’ banana (Musa cv., AAA group) using in vitro cul- 
ture methods. Explants of 3.0 to 6.0 mm long intact shoot tips, and 
shoot tips dissected longitudinally, were irradiated with ©°Co. Differ- 
ences in the radiation dose-survival response of the explants were 
observed among the different culture groups. The LDs_ dosages 
for intact shoot-tips and longitudinally dissected shoot-tips were 
42.5 Gy and 38.69 Gy respectively. A regression equation of prob- 
ability unit (Y) of death percentage of longitudinally dissected 
shoot-tips to dose logarithm (X) was established as Y 4.1703X - 
1.6029. In the irradiated materials which resumed growth after 45 
days, statistical analyses suggested that there was no significant 
correlation between the rate of proliferation of treated materials and 
radiation dose, or between the proliferation rate and the technique 
used to prepare the materials (intact vs. longitudinally dissected). 
Experimental procedures were improved to decrease microbial 
contamination. (author). 12 refs, 3 figs, 6 tabs. 


27664 (IAEA-TECDOC—800, pp. 25-30) Improvement of ba- 
nana (Musa cvs.) through in vitro culture techniques and 
induced mutations. Siddiqui, S.H. (Atomic Energy Agricultural Re- 
search Centre, Tandojam (Pakistan)); Khatri, A.; Khan, LA; 
Nizamani, G.; Khan, R. Joint FAO/IAEA Div. of Nuclear Techniques 
in Food and Agriculture, Vienna (Austria). Jun 1995. In In vitro mu- 
tation breeding of bananas and plantains. Final reports of an FAO/ 
IAEA co-ordinated research programme from 1988 to 1993. 86p. 
Order Number DE95634907. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Rapidly multiplying shoot tip cultures were established from 
meristem explants of banana (Musa cvs.). Banana cultivars were 
successfully propagated on modified Murashige and Skoog 
medium with 4.5 mg/l BAP. Roots were induced on plantlets cul- 
tured on 1/2 strength MS medium containing 0.20 mg/l IBA. 
Plantlets were acclimatized and transferred to soil for further evalu- 
ation. Proembryogenic caili were initiated from basal leaf sheaths 
and rhizome tissue cultured on SH medium with 6.63 mg/l 
dicamba. Protoplasts were isolated form rhizome tissue using an 
enzyme solution containing 3% cellulase R-10, 1% macerozyme R- 
10 and 1% pectinase. Efforts are in progress to regenerate plants 
via somatic embryogenesis and from isolated protoplasts. A muta- 
tion induction experiment was carried out by irradiating vegetative 
shoot apices at 5, 10, 15 and 20 Gy using a ®°Co source. Ra- 
diosensitivity was assessed by determining the subsequent rate of 
shoot differentiation. (author). 19 refs, 1 fig., 1 tab. 
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27665 (IAEA-TECDOC-800, pp. 31-36) Effect of toxic 
filtrates of Fusarium oxysporum f. sp. cubense on the devel 
opment of banana (Musa cvs.) shoot tips. Mendes, B.M.J. (Sao 
Paulo Univ., Piracicaba (Brazil). Centre de Energia Nuclear na 
Agricultura); Rodrigues, B.I.P.; Tulmann Neto, A. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Jun 1995. In In vitro mutation breeding of bananas and 
plantains. Final reports of an FAO/IAEA co-ordinated research pro- 
gramme from 1988 to 1993. 86p. Order Number DE95634907. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study was to evaluate the effect of toxic fil 
trate of Fusarium oxysporum f.sp. cubense culture on the in vitro 
development of banana (Musa) shoot tips. Shoot tips from the vari- 
eties Nanicao (AAA -resistant to Panama disease) and Pisang mas 
(AA - susceptible to Panama disease) were isolated and cultivated 
in culture medium containing different concentrations of toxic filtrate 
of Fusarium culture. In the first assay, the concentrations of toxic 
filtrate tested were 0, 3, 6, 9 and 12.0% (v/v) and then, based on 
these results, a second assay was conducted using 0, 1.5, 3, 4.5 
and 6% of Fusarium culture filtrate. Five replicates per treatments 
were used. Each replicate consisted of an erlenmeyer flask con- 
taining 15 ml of culture medium and five explants. The flasks were 
incubated on a shaker at 50 rpm and a daylength of 16 hours. Af- 
ter four weeks total fresh weight, fresh weight of shoots, and the 
length of shoots, were measured. No difference in the response of 
resistant and susceptible varieties was detected under low (0 - 3%) 
or high (> 6%) concentrations of Fusarium filtrate. At intermediate 
concentrations (3 - 4.5%) it was possible to discriminate between 
the resistant and susceptible varieties based on the measured pa- 
rameters, primarily total fresh weight and fresh weight of shoots. 
These data suggest that the use of tissue culture and Fusarium 
culture filtrates may be used together to study hostpathogen inter- 
actions. (author). 21 refs, 1 fig., 2 tabs. 


27666 (IAEA-TECDOC-800, pp. 37-44) In vitro mutation 
breeding for the development of bananas with resistance to 
race 4, Fusarium wilt (Fusarium oxysporum f. sp. cubense). 
Smith, M.K. (Queensland Dept. of Primary Industries, Nambour, 
QLD (Australia). Maroochy Horticultural Research Station); Hamill, 
S.D.; Langdon, P.W.; Pegg, K.G. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Jun 1995. In 
In vitro mutation breeding of bananas and plantains. Final reports 
of an FAO/IAEA co-ordinated research programme from 1988 to 
1993. 86p. Order Number DE95634907. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In 1985 the Queensland Department of Primary Industries 
initiated an in vitro mutation breeding program for banana improve- 
ment. The primary objective was to develop a banana that was 
resistant to race 4, Fusarium wilt which could effectively substitute 
for the Cavendish cultivars currently grown. Micropropagated ba- 
nanas were exposed to gamma radiation from a ©°Co source and 
the LDs9 was established at 40 Gy. However, the optimal dose se- 
lected for irradiating explants was 20 Gy. At this dosage visual 
changes were apparent and plant survival, at 73%, was sufficiently 
high to make the technique practical on a larger scale. Over 
20,000 plants have been evaluated in the fied at our race 4 
screening site and nursery at Wamuran in southeastern Queens- 
land. Of the irradiated plants examined only the putative mutants 
from Dwarf Parfitt, an extra-dwarf variety of Cavendish, show 
potential as a race 4 resistant Cavendish cultivar. Plants are inter- 
mediate in height between Dwarf Cavendish and Williams, the 
industry standard. Preliminary results indicate the putative mutants 
are faster cycling and more cold tolerant than Williams. More im- 
portantly they also appear to retain the resistance to race 4 shown 
by the mother plant, Dwarf Parfitt. (author). 16 refs, 2 figs, 2 tabs. 


27667 (IAEA-TECDOC-—800, pp. 45-55) Somatic embryogen- 
esis in bananas and plantains (Musa clones and species). 
Krikorian, A.D. (State Univ. of New York at Stony Brook, Stony 
Brook, NY (United States). Dept. of Biochemistry and Cell Biology). 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Jun 1995. In In vitro mutation breeding of 
bananas and plantains. Final reports of an FAO/IAEA co-ordinated 
research programme from 1988 to 1993. 86p. Order Number 
DE95634907. Source: OSTI; NTIS (US Sales Only); INIS. 





Broad principles and specific points of importance in the estab- 
lishment, maintenance and manipulation of suspension cultures of 
Musa capable of generating somatic embryos is presented against 
a background of published literature and the Stony Brook experi- 
ence. Strategies of competent culture initiation, embryogenic 
culture maintenance and vulnerability of the whole of the embryo- 
genic culture process to often unappreciated stresses are 
emphasized. Inadequate monitoring at the bench level of the em- 
bryogenic culture process readily leads to the kinds of problems 
that have earned Musa the underserved reputation of being a re- 
calcitrant species. Available protocols emphasize that there are 
alternative ways to move forward in a specific case and allow one 
to choose a specific route to fulfill a particular objective. The pro- 
cess of somatic embryogenesis is viewed here as only a small part 
in a multi-faceted approach to banana and plantain improvement. 
The cultural requirements in vitro of Musa emphasize that there is 
still much to learn about the developmental biology of this impor- 
tant group of tropicals. (author). 61 refs, 2 figs. 


27668 (IAEA-TECDOC-800, pp. 57-63) improvement of 
Musa through biotechnology and mutation breeding. Novak, 
F.J. (IAEA Laboratories, Seibersdorf (Austria). Plant Breeding Unit, 
Joint FAO/IAEA Programme); Afza, R.; Morpurgo, R.; Van Duren, 
M.; Sacchi, M.; Khatri, A. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Jun 1995. In Jn 
vitro mutation breeding of bananas and plantains. Final reports of 
an FAO/IAEA co-ordinated research programme from 1988 to 
1993. 86p. Order Number DE95634907. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Edible Musa, i.e. bananas, plantains and cooking bananas, are 
mostly sterile polyploids with a reproductive system that is ex- 
tremely difficult to manipulate. The presently used breeding 
methods based on crossing of near-sterile triploids with semi-wild 
diploids is time consuming and laborious. The cultivation of ba- 
nanas in many regions is seriously threatened by several diseases 
caused by pathogenic fungi (Mycosphaerella, Fusarium), bacteria 
(Pseudomonas), viruses (esp. bunchy top virus) and nematodes. 
Breeding for resistance requires new strategies and the implemen- 
tation of biotechnology. The current applications of biotechnology in 
Musa improvement include; (1) embryo culture for hybridization, (2) 
shoot-tip culture in micropropagation, (3) in vitro mutation induction, 
(4) somatic embryogenesis and somacional variation, (5) in vitro 
screening and selection, (6) artificial seed production and (7) DNA 
fingerprinting applied to genomic analysis. The results and ongoing 
projects of the Joint FAO/IAEA Programme are: (1) development of 
in vitro mutation systems in shoot-tip cultures, (2) development of a 
mutant clone with superior performance to the original Cavendish 
type "Grain Nain”, (3) somatic embryogenesis in cell suspensions 
of Musa, (4) protocols for the isolation and short term culture of 
protoplasts, (5) the study of somacional variation for the genetic 
improvement of banana, (6) encapsulation of somatic embryos for 
artificial seed production, (7) selection techniques and nursery 
screening techniques for disease resistance breeding of Musa and, 
(8) protein electrophoresis and DNA fingerprinting for genomic 
characterization of different Musa clones. 11 refs, 1 fig. 


27669 (IAEA-TECDOC-—800, pp. 65-77) Study of mutation 
breeding of banana, ‘Kluai Khai’. Silayoi, B. (Kasetsart Univ., 
Bangkok (Thailand). Dept. of Horticulture); Wanichkul, K.; Keaw- 
sompong, S.; Saraduldhat, P.; Singhaburaudom, N. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jun 1995. In In vitro mutation breeding of bananas 
and plantains. Final reports of an FAO/IAEA co-ordinated research 
programme from 1988 to 1993. 86p. Order Number DE95634907. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report is composed of three parts; (1) mutation induction 
through tissue culture, (2) study on rooting media, (3) experiment 
on colchicine treatment. Shoot tips isolated from suckers of a local 
banana cultivar, Kluai Khai were divided into four parts and propa- 
gated on MS medium supplemented with 15% coconut water and 5 
mg/l BA. Subcultures were made every month until 200 plantlets 
were obtained. Shoots were irradiated with 0, 10, 20 or 30 Gy of 
gamma rays and cultured on either pH 5.6 of pH 6.1 medium. No 
proliferation was observed on pH 6.1 medium for all doses of 
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gamma rays. On pH 5.6 medium, only the control and 10 Gy- 
treated explants proliferated. These were transferred to the field. 
However, only non-treated control plants survived. 'Kluai Khai’ 
plantlets were irradiated with gamma rays at doses of 0, 2.5, 5.0, 
7.5 or 10.0 Gy and cut longitudinally into two pieces. All were cul- 
tured on MS media supplemented with 15% coconut water, 2 mg/| 
BA and 1 mg/l NAA. Three media were tested for rooting: MS 
medium without growth regulators, MS medium with 1 mg/l NAA 
and MS medium with 1 mg/I NAA and 1 mg/l BA. All media were 
adjusted to pH 5.8. Observations were made after 4 weeks. The 
best rooting was achieved on MS medium without growth regula- 
tors. To examine the effect of induced polyploidization, in vitro 
plantlets of 'Kluai Khai’ were treated with 0, 500, 1000, or 1500 
ppm of colchine in MS medium for 24, 48, or 72 hours. The fre- 
quency of explant survival rate and adventitious bud initiation 
decreased with increasing concentrations of colchicine. Ploidy was 
determined by measurement of stomatal cells and chromosome 
counts. Plyploidy was not induced. 8 refs, 2 figs, 18 tabs. 


27670 (IAEA-TECDOC-814) Management strategies to uti- 
lize salt affected soils. Isotopic and conventional research 
methods. Results of a co-ordinated research programme. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jul 1995. 64p. Order Number DE95634908. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the results of a co-ordinated 
research programme on "The Use of Nuclear Techniques for Im- 
provement of Crop Production in Salt-affected Soils”. It aims at 
providing scientists experimental evidence of demonstrating techni- 
cal feasibility of biological amelioration of salt affected soils as an 
alternative option of using expensive chemical amendments in soil 
reclamation complementing engineering structures of farm drainage 
systems or option of leaving the saline areas as barren lands in 
spite of the fact that arable agricultural lands have exhausted. 68 
rets, 26 figs, 32 tabs. 


27671 (SLU-EKOMIL-R-71) Effects of nutrient applications 
on fine-root dynamics and root/rhizosphere chemistry in a 
Norway spruce stand. Majdi, H. Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Ecology and Environmental 
Research. 1994. 21p. Order Number DE95796328. Source: OSTI; 
NTIS. 

Effects of applying ammonium sulphate (NS) and nitrogen-free 
fertilizers (V) on the bulk and rhizosphere soil chemistry, fine-root 
chemistry and fine-root dynamics in a Norway spruce (Picea abies) 
stand in SW Sweden were investigated using root coring and 
minirhizotron methods. No differences between the rhizosphere 
and bulk-soil pH were found. Concentrations of Mg and K in the 
upper soil horizon were higher in the rhizosphere than in the bulk 
soil prior to the treatments. Two years after the NS application, 
effects on the rhizosphere, fine-root and needle chemistry were ev- 
ident. Although the Al concentration increased in the rhizosphere, it 
did not change significantly in the living fine roots. In response to 
the NS treatment, concentrations of Mg, Ca and K increased in the 
rhizosphere soil but decreased in the fine roots and current nee- 
dies. Fine-root necromass in the O horizon and the 0-10 cm 
mineral soil layers was higher in the NS-treatment than in the con- 
trol. White and brown roots differed in their mortality patterns. Of 
the dead fine-roots in the NS plots, 60% were white and 40% were 
brown, whereas corresponding values were 8% and 92% in the V 
plots, and 30% and 70% in the controls. Since white and brown 
roots differ in their N concentrations, these findings indicate that 
the nutrient applications affected the quality of the root-litter 
formed. The NS treatment tended to increase fine-root production 
while decreasing fine-root survival. The V treatment resulted in de- 
creased fine-root production but improved survival. Consequentiy, 
the fine roots in the NS treatment had a higher turnover rate than 
those in the V treatment, while the turnover rate of fine roots in the 
control treatment was intermediate. 52 refs, 4 figs, 1 tab 


27672 (UCRL-JC—121703) Genetically modified CHO cells 
tor studying the genotoxicity of heterocyclic amines from 
cooked foods. Thompson, L.H.; Wu, R.W.; Felton, J.S. Lawrence 
Livermore National Lab., CA (United States). Jul 1995. 15p. Spon- 
sored by USDOE, Washington, DC (United States);National Cancer 
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Inst., Bethesda, MD (United States). DOE Contract W-7405-ENG- 
48. Grant CA55861. (CONF-950741-1: 7. congress of the 
International Union of Toxicology and 7th international congress of 
toxicology - horizons in toxicology: preparing for the 21st century, 
Seattle, WA (United States), 2-7 Jul 1995). Order Number 
DE95016065. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed metabolically competent CHO cells to evalu- 
ate the genotoxicity associated with heterocyclic amines, such as 
those that are present in cooked foods. Into repair-deficient UV5 
cells we introduced cDNAs for expressing cytochrome P450IA2 
and acetyltransferases. We then genetically reverted these trans- 
formed lines to obtain matched metabolically competent 
repair-deficient/proficient lines. For a high mutagenic response, we 
find a requirement for acetyltransferase with IQ but not with PhIP. 
This system allows for both quantifying mutagenesis and analyzing 
the mutational spectra produced by heterocyclic amines. 
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Refer also to citation(s) 25310, 25532, 25576, 25577, 26060, 
26089, 26853, 27445, 27476, 27506, 27634, 27643, 27732, 28095, 
28115, 28460, 28462, 28491 


27673 (CONF-9206470-Summ.) United States-Russian 
workshop on the stochastic health effects of radiation. Nuclear 
Regulatory Commission, Washington, DC (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United 
States);Nuclear Regulatory Commission, Washington, DC (United 
States). From United States/Russia workshop on the stochastic 
health effects of radiation; Davis, CA (United States); 15-19 Jun 
1992. Order Number DE95017178. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In August 1988, two years after the Chernobyle accident, the 
United States and the Soviet Union signed an agreement to spon- 
sor a Joint coordinating Committee on Civilian Nuclear Reactor 
Safety, (SCCCNRS). The Soviet Union agreed to provide some in- 
formation on late effects of radiation exposures and to attempt to 
add some new insights into low dose and low dose rate radiation 
consequences. At that time, it had just been revealed that signifi- 
cant radiation exposures had occurred in the South Ural 
Mountains, associated with the early years of operation of the 
MAYAK nuclear complex. The need to be able to better predict the 
long term consequences of overexposures, such as occurred with 
the Chernobyl accident, was a major factor in organizing this work- 
shop. We decided to invite a small number of experts from the 
Soviet Union, who had direct knowledge of the situation. A small 
group of American experts was invited to help in a discussion of 
the state of knowledge of continual low level exposure. The 
experts and expertise included: Aspects of bask theoretical radiobi- 
ological models, studies on experimental animals exposed to 
chronic or fractionated external or internal radiation, studies on 
populations exposed to chronic intake and continual exposures, 
workers exposed to low or high continual levels of radiation. The 
intent was to begin a dialog on the issue of a better understanding 
of the dose rate effect in humans. No detailed conclusions could 
be reached at this first interaction between out two countries, but a 
model was prepared which seems to support a range of what are 
known as low dose and dose rate effectiveness factors. A begin- 


ning of an evaluation of the role of radiation dose rate on leukemia 
risk was also accomplished. 


27674 


(GSI91-29) 4. Workshop on heavy charged parti- 
cles in biology and medicine in connection with the XV 
PTCOG meeting. Book of abstracts. Kraft, G. (ed.). Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany). Sep 1991. 
181p. (CONF-9109382-: 5. workshop on heavy charged particles 
in connection with the 15. PTCOG meeting, Darmstadt (Germany), 


23-25 Sep 1991). Order Number DE95503894. Source: 


OST; 
NTIS (US Sales Only); INIS. 
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The fourth workshop on heavy charged particles in biology and 
medicine is held after a long break of 4 years. For the biological 
response of cells or subcellar objects, the experiment is still the 
only source of safe information. A large and still growing commu- 
nity performs these experiments as it is demonstrated by the 
numerous presentations of this workshop. This research has been 
extended to a more molecular level like DNA as well as to com- 
pletly different systems like the cellular membran. There again, 
new and surprising results have been found. Finally, the problems 
of radiobiological research has stimulated atomic physicists to 
reconsider and to measure the emission of electrons in heavy ion- 
atom collisions. These experiments indicate that the conventional 
understanding of track formation has to be revised too. (orig/VHE) 


27675 (GSI-94-18(prepr.)) Cell cycle delays induced by 
heavy ion irradiation of synchronous mammalian cells. Scholz, 
M.; Kraft-Weyrather, W.; Ritter, S.; Kraft, G. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). 11 Mar 1994. 
38p. Order Number DE95798711. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Cell cycle delays in V79 Chinese hamster cells induced by 
heavy ion exposure have been investigated using flow cytometry. 
Synchronous cell populations in G,-, S- and late-S/G2M-phase 
were used. Cells were irradiated with particles from Z = 10 (neon) 
up to Z = 96 (uranium) in the energy range from 2.4 to 17.4 MeV/u 
and the LET range from 415 to 16225 keV/yum at the UNILAC at 
GSI, Darmstadt. For comparison, experiments with 250 kV X-rays 
were performed. For light particles like neon, cell cycle perturba- 
tions comparable to those after X-ray irradiation were found, and 
with increasing LET an increasing delay per particle traversal was 
observed. For the highest LET-values, extended delays in G,-, S- 
and G2M-phase were detected immediately after irradiation. A 
large fraction of the cells remained in S-phase or G2M-phase up to 
48 h or longer after irradiation. No significant cell age dependence 
of cycle delays was detected for the very high LET values. In addi- 
tion to cell cycle delays, two effects related to the DNA-content as 
determined by flow cytometry were found after irradiation with very 
high LET particles, which were attributed to cell fusion and to dras- 
tic morphological changes of the cells. Estimations based on the 
dose deposited by a single particle hit in the cell nucleus and the 
actual number of hits show, that the basic trend of the experimen- 
tal results can be explained by the stochastic properties of particle 
radiation. (orig.) 


27676 (GSI-95-20(prepr.)) Calculation of survival in 
charged particle and neutron beams based on track structure. 
Scholz, M.; Kraft, G. Geselischaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Mar 1995. 6p. (CONF-9411202-: NIRS in- 
ternational seminar on the application of heavy ion accelerator to 
radiotherapy, Chiba (Japan), 14-16 Nov 1994). Order Number 
DE95798826. Source: OSTI; NTIS (US Sales Only); INIS. 

It has been shown, that the biological action of heavy ions can 
be predicted on the basis of the X-ray sensitivity and the micro- 
scopic distribution of energy deposition around the particle 
trajectories, i.e. track structure. More recently, these calculations 
have been extended in order to simulate irradiation of cells in com- 
plex radiation fields, i.e. including the superimposition of Bragg 
peaks and fragmentation effects. In this contribution, the basic 
ideas of the model will be presented, and results of the calculation 
are compared with experimental data relevant for the application of 
charged particles in radiation therapy. (orig./MG) 


27677 (IAEA-TECDOC-—807) Experience in the application 
of exemption principles. Proceedings of a specialists meeting 
held in Vienna, 2-4 November 1993. International Atomic Energy 
Agency, Vienna (Austria). Jul 1995. 237p. (CONF-9311144—: Inter- 
national Atomic Energy Association (IAEA) specialists meeting on 
experience in the application of exemption principles, Vienna (Aus- 
tria), 1-5 Nov 1993). Order Number DE95634722. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Proceedings presentations have been grouped in 4 Ses- 
sions: International developments on principles and standards (3 
papers), Exemption principles in national regulations (8 papers), 
Derived exemption and clearance levels (6 papers) and Practical 
application of exemption and clearance concepts (5 papers). A sep- 
arate abstract was prepared for each paper. Refs, figs and tabs. 





27678 (IAEA-TECDOC-807, pp. 19-28) Criteria for exemp- 
tion from the requirement of reporting in the EURATOM basic 
safety standards. Janssens, A.A. (European Union, Brussels (Bel- 
gium)); Lochard, J.; Cooper, J.; Sugier, A. International Atomic 
Energy Agency, Vienna (Austria). Jul 1995. (CONF-9311144—: In- 
ternational Atomic Energy Association (IAEA) specialists meeting 
on experience in the application of exemption principles, Vienna 
(Austria), 1-5 Nov 1993). In Experience in the application of ex- 
emption principles. Proceedings of a specialists meeting held in 
Vienna, 2-4 November 1993. 237p. Order Number DE95634722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The general requirement of reporting practices involving radioac- 
tive substances is waived in a number of cases, in particular if the 
total activity or activity concentration of the substances is below 
nuclide specific levels. The scope of application of such exemption 
levels is not straightforward because it is e.g. overruled by the re- 
quirement of prior authorization for practices belonging to the 
nuclear fuel cycle and for waste disposal or recycling. The radio- 
logical criteria applied to the setting of exemption levels are to a 
large extent inspired by the recommendations in IAEA-SS 89. How- 
ever, further considerations emerged during implementation of 
these principles which shed new light on the issue. The methodol- 
ogy developed for establishing exemption levels is the subject of 
another paper. (author). 7 refs. 


27679 (IAEA-TECDOC-—807, pp. 29-34) International exemp- 
tion principles and their application - Some issues. Linsley, G. 
(International Atomic Energy Agency, Vienna (Austria). Div. of Nu- 
clear Fuel Cycle and Waste Management). International Atomic 
Energy Agency, Vienna (Austria). Jul 1995. (CONF-9311144—: In- 
ternational Atomic Energy Association (IAEA) specialists meeting 
on experience in the application of exemption principles, Vienna 
(Austria), 1-5 Nov 1993). In Experience in the application of ex- 
emption principles. Proceedings of a specialists meeting held in 
Vienna, 2-4 November 1993. 237p. Order Number DE95634722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since the issue of IAEA Safety Series No. 89 "Principles for the 
Exemption of Radiation Sources and Practices from Regulatory 
Control” in 1988, experience has been gained in the application of 
the principles to practical problems. One result is that issues re- 
quiring further clarification and interpretation have been raised. 
Also during this period the International Commission on Radiologi- 
cal Protection has issued new recommendations, some parts of 
which are relevant to exemption. This paper reviews some of the 
issues relevant to exemption principles which have emerged as a 
result of these developments. (author). 5 refs 


27680 (IAEA-TECDOC-—807, pp. 35-45) Exemption in the 
context of the IAEA transport regulations. Mairs, J.H. (interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Safety); Selling, H.A. International Atomic Energy Agency, Vienna 
(Austria). Jul 1995. (CONF-9311144—: International Atomic Energy 
Association (IAEA) specialists meeting on experience in the appli- 
cation of exemption principles, Vienna (Austria), 1-5 Nov 1993). In 
Experience in the application of exemption principles. Proceedings 
of a specialists meeting held in Vienna, 2-4 November 1993. 
237p. Order Number DE95634722. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper highlights the issue of exemption within the frame- 
work of parallel Agency activities to revise both the Transport 
Regulations and the Basic Safety Standards. Specifically, the pa- 
per examines the current regulatory approach to exemption as 
contained in the 1985 Edition of the Regulations. It then discusses, 
with respect to exemption, the progress made to date in the revi- 
sion of the Regulations, which are due for publication in 1986. 
Finally, the paper draws some conclusions from a review of the ex- 
emption values and supporting text that are presented in the fourth 
draft of the Basic Safety Standards. The Transport Regulations call 
upon the Basic Safety Standards as a general provision for radio- 
logical protection, and exemption is a major aspect of the 
Standards. It is therefore important that the two publications are 
consistent with each other. There are recognized benefits in using 
the same values for exemption in transport as in other practices. 
However, adopting the values for exemption presented in the draft 
Standard will be a major change to the Regulations. Nevertheless, 
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there is a general willingness to keep the Regulations abreast of 
developments in radiological protection and in line with any interna- 
tional consensus one exemption principles and values. The paper 
calls for more information to be made available on the exposure 
scenarios and methods used to derive the exemption values. It 
also recognizes the importance of easy implementation for both op- 
erators and regulators. 


27681 (IAEA-TECDOC-—807, pp. 49-54) Application of ex- 
emption principles in national regulations. Sundara Rao, |.S. 
(Atomic Energy Regulatory Board, Bombay (India)). International 
Atomic Energy Agency, Vienna (Austria). Jul 1995. (CONF- 
9311144—-: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of consumer products containing radioactive sub- 
stances, recycling and reuse of materials and items containing low 
levels of radioactivity, disposal of wastes by research laboratories 
and release of patients with residual radioactivity in their bodies 
are some practices exempted in India from the application of regu- 
latory controls. The criteria for exemption include small scale of 
operations involving exempted sources, triviality of individual dose 
and collective dose, and avoiding wastage of effort and cost of 
control. However, the use of radioactive in unjustified consumer 
products is prohibited and authorized products are assessed for 
safety. Compliance with tests prescribed in standards is manda- 
tory. Recycling of materials and items containing radioactivity is 
regulated in accordance with prescribed levels of average concen- 
tration and surface contamination. Clearance levels and 
procedures for compliancies are specified in regulations. The levels 
are based on assessment of dose to workers in recycling industry 
arising due to (a) external exposure from scrap piles, (b) external 
exposure from repair of reusable items, (c) dust inhalation in steel 
foundry/cement plant as well as dose to public, arising due to use 
of recycled steel in dwellings, furniture etc. Also exposure path- 
ways in disposing of such items are also considered. Small 
quantities of radioactive wastes are permitted to be disposed of in 
public domain based on considerations of dilution, decay and ex- 
posure pathways. (author). 5 refs, 2 tabs. 


27682 (IAEA-TECDOC-807, pp. 55-60) China’s national 
standard on exemption and its applications. Xia Yihua (China 
inst. of Atomic Energy, Beijing (China). Environmental Protection 
Div.). International Atomic Energy Agency, Vienna (Austria). Jul 
1995. (CONF-9311144—: International Atomic Energy Association 
(IAEA) specialists meeting on experience in the application of ex- 
emption principles, Vienna (Austria), 1-5 Nov 1993). In Experience 
in the application of exemption principles. Proceedings of a special- 
ists meeting held in Vienna, 2-4 November 1993. 237p. Order 
Number DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 
With the growth of the nuclear applications and with reaching de- 
commissioning stage of the first generation of nuclear facilities of 
China, the application of exemption principles is more and more 
important. In early period, some exemption items was included in 
the National Basic Safety Standard (NBSS). Recently, a China’s 
national standard on exemption was issued in 1992, mainly refer- 
ring to some documents of IAEA and some other Organizations. 
The most basic criteria for generic exemption from notification, reg- 
istration and licensing are: (a) the annual risk is not greater than 
10-7a—" or (b) the annual effective dose equivalent to individuals 
of the critical group at no time exceeds 10 uSv and the collective 
effective dose equivalent commitment from the exempted source or 
practice shall not be greater than 1 man - Sv. This standard in- 
volved exemption for low level solid and liquid radioactive wastes 
and for recycling or reuse of materials. Another specified standard 
for controlling "consumer products” is to be published in near fu- 
ture. Some issues related are mentioned. (author). 6 refs, 3 tabs. 


27683 (IAEA-TECDOC-—807, pp. 61-64) The Romanian sys- 
tem of exemption from regulatory control. Ghilea, S. (National 
Commission for Nuclear Activities Control, Bucharest (Romania)). 
International Atomic Energy Agency, Vienna (Austria). Jul 1995. 
(CONF-9311144—: International Atomic Energy Association (IAEA) 
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specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

The first regulation, which established an authorization system 
for the users of radioactive materials, was issued in Romania in 
1962. As a result of developing radionuclides utilization in industry, 
medicine and research, a complex regulatory system, based upon 
a law adopted by parliament, which was later compieted with a set 
of norms binding all users of radioactive materials, was established 
in 1974-1976. These norms are still valid. As part of this system, 
some criteria of exemption from authorization, especially those 
concerning the use of nuclear installations and radioactive sources, 
that are fulfilling a minimum of technical requirements, were set- 
tled. The main criterion of exemption is that the exposure of an 
individual members of the critical group should not exceed the limit 
of exposure permitted for individual members of public (which is 5 
mSv/year). This paper presents the Romanian system of exemp- 
tion from authorization. Application of this system is exemplified in 
the case of smoke detectors and electronic microscopes. (author). 
7 refs, 1 tab. 


27684 (IAEA-TECDOC-807, pp. 65-68) Development of ex- 
emption practices in Finland and in Nordic collaboration. 
Ruokola, E. (Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finiand)); Aiskainen, M. International Atomic 
Energy Agency, Vienna (Austria). Jul 1995. (CONF-9311144—: In- 
ternational Atomic Energy Association (IAEA) specialists meeting 
on experience in the application of exemption principles, Vienna 
(Austria), 1-5 Nov 1993). In Experience in the application of ex- 
emption principles. Proceedings of a specialists meeting held in 
Vienna, 2-4 November 1993. 237p. Order Number DE95634722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The regulations for the exemption of radioactive wastes have 
recently been revised in Finland. The general authorizations for ex- 
emption are defined in nuclear energy and radiation legislation and 
the detailed requirements, including clearance levels, are given in 
two guide issued by the Finnish Centre for Radiation and Nuclear 
Safety. The adopted radiation protection principles are consistent 
with those recommended in the IAEA Safety Series No. 89. A 
Nordic project providing practical guidance for exemption, e.g. on 
radiation impact analysis and activity monitoring, will be completed 
and reported by the end of 1993. (author). 4 refs. 


27685 (IAEA-TECDOC-807, pp. 69-71) Exemption of minor 
quantities or radioactive materials and some machines and 
devices emitting ionizing radiations from the requirements of 
registration and/or licensing in Israel. Schlesinger, T. (Israel 
Atomic Energy Commission, Yavne (Israel). Soreq Nuclear Re- 
search Center); Shamai, Y. International Atomic Energy Agency, 
Vienna (Austria). Jul 1995. (CONF-9311144—: International Atomic 
Energy Association (IAEA) specialists meeting on experience in the 
application of exemption principles, Vienna (Austria), 1-5 Nov 
1993). In Experience in the application of exemption principles. 
Proceedings of a specialists meeting held in Vienna, 2-4 November 
1993. 237p. Order Number DE95634722. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The use of radioactive materials and of machines or devices 
emitting ionizing radiations in Israel is subject to requirements of |i- 
censing or registration. These requirements are specified in several 
regulations related to radiation protection and to the use of ra- 
dioactive materials. Based on the exemption principles formulated 
by the IAEA a few years ago (IAEA Safety Series 89), a group of 
radiation protection experts at the Soreq NRC submitted in 1992 a 
draft regulation proposal related to the exemption of certain radia- 
tion sources and practices from these regulations. This draft was 
reviewed and ratified by the licensing division of the Israel AEC 
and is now in the process of rewriting and being formulized by the 
legal staff of the Ministry of the Environment responsible for the en- 
forcement of the above mentioned regulations. Among the radiation 
sources and devices recommended for complete or partial exemp- 
tions are: Naturally radioactive ores; machines and devices emitting 
very low energy X-rays (<5 keV); certain consumer products (such 
as radioactive smoke detectors and gaseous tritium light devices); 
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television sets and VDU's; certain industrial nuclear gauges; low 
activity sealed radioactive test sources of portable radiation survey 
meters; radioimmunoassay kits with limited activity; and depleted 
uranium blocks used as counterweights in aircraft. (author). 3 refs. 


27686 (IAEA-TECDOC-—807, pp. 73-79) Practical problems 
of very low level radioactive materials management in the 
Russian Federation. Anisimova, L. (State Committee of Russia for 
Chernobyl Affairs, Moscow (Russian Federation)); Soukhanov, L. 
International Atomic Energy Agency, Vienna (Austria). Jul 1995. 
(CONF-9311144—: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

The principles and national standards applied in the Russian 
Federation in the management of very low radioactive materials 
have been described in the Report. It has to be noted that the cur- 
rent standards are as a rule temporary ones. The standards are 
based on the use of the dose of exposure as the main criteria, 
while the recommended unconditional clearance levels contain val- 
ues which could be easily measured in practice. Temporary 
standards are developed and used as a rule for a concrete type of 
work and contaminated materials with known radionuclides content. 
At present these standards are applied to territories of Russia con- 
taminated as a result of the Chernobyl Accident as well as other 
contaminated areas. The experience gained as a result of the 
utilization of temporary standards, as well as international recom- 
mendations, form a basis for the adoption in the near future of 
national regulations of a permanent character. (author). 7 refs. 


27687 (IAEA-TECDOC-—807, pp. 99-110) The regulatory and 
policy framework for the recycle of radioactive scrap metals in 
the United States of America. Durman, E.C. (US Environmental 
Protection Agency, Washington, DC (United States). Office of Radi- 


ation and Indoor Air); Mackinney, J.A. International Atomic Energy 


Agency, Vienna (Austria). Jul 1995. (CONF-9311144—: Interna- 
tional Atomic Energy Association (IAEA) specialists meeting on 
experience in the application of exemption principles, Vienna (Aus- 
tria), 1-5 Nov 1993). In Experience in the application of exemption 
principles. Proceedings of a specialists meeting held in Vienna, 2-4 
November 1993. 237p. Order Number DE95634722. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The issue of safely recycling materials contaminated with low 
levels of radioactivity is not a new one to the radiation industries 
and regulators. It has been discussed for decades. Major factors in 
the recycling issue are the high cost of disposing of these materi- 
als as waste and their potential economic value. Unfortunately, 
regulatory solutions to the problem have not been easily forthcom- 
ing. Although the U.S. is among the most significant users of 
radioactive materials in the world, passing regulations related to de 
minimis quantities of radiation in the environment is a very difficult 
and contentious endeavor. A recycling regulation will have to un- 
dergo a great deal of scientific and political scrutiny before it is 
passed and implemented in the U.S. In this paper, we will discuss 
recycling in the United States from a regulatory and policy stand- 
point. (author). 24 refs, 1 fig. 


27688 (IAEA-TECDOC-—807, pp. 113-123) The derivation of 
unconditional clearance levels for radionuclides in solid mate- 
rials. Baekelandt, L. (National Agency for Radioactive Waste and 
Enriched Fissile Materials Management, Brussels (Belgium)); Lins- 
ley, G. International Atomic Energy Agency, Vienna (Austria). Jul 
1995. (CONF-9311144-: International Atomic Energy Association 
(IAEA) specialists meeting on experience in the application of ex- 
emption principles, Vienna (Austria), 1-5 Nov 1993). In Experience 
in the application of exemption principles. Proceedings of a special- 
ists meeting held in Vienna, 2-4 November 1993. 237p. Order 
Number DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

In December 1992 the IAEA convened an advisory group meet- 
ing with the aim of recommending a set of unconditional exemption 
levels relevant to solid materials contaminated with, or containing, 
radionuclides (now cailed clearance levels). This paper will report 
on the results of that meeting. It will describe the methodology 





used to derive clearance levels from the results of radiological as- 
sessment studies related to landfill disposal and incineration of 
wastes and to the recycling and reuse of metals and concrete. It 
will also recall the general exemption principles and explain the 
change of terminology in the light of the IAEA Basic Safety 
Standards, which are currently under revision. Finally, the recom- 
mended clearance levels will be discussed in the framework of a 
regulatory system. (author). 17 refs, 1 fig., 3 tabs. 


27689 (IAEA-TECDOC-—807, pp. 125-136) Control criteria for 
residual contamination in materials considered for recycle and 
reuse. Kennedy, W.E. (Pacific Northwest Lab., Richland, WA 
(United States)); Hill, R.L. Jr.; Aarberg, R.L. International Atomic 
Energy Agency, Vienna (Austria). Jul 1995. (CONF-9311144—: In- 
ternational Atomic Energy Association (IAEA) specialists meeting 
on experience in the application of exemption principles, Vienna 
(Austria), 1-5 Nov 1993). In Experience in the application of ex- 
emption principles. Proceedings of a specialists meeting held in 
Vienna, 2-4 November 1993. 237p. Order Number DE95634722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pacific Northwest Laboratory (PNL) is collecting data and con- 
ducting technical analyses to support the U.S. Department of 
Energy (DOE), Office of Environmental Guidance, Air, Water, and 
Radiation Division (DOE/EH-232) in determining the feasibility of 
developing radiological control criteria for recycling or reuse of met- 
als or equipment containing residual radioactive contamination from 
DOE operations. The criteria, framed as acceptable concentrations 
for release of materials for recycling or reuse, will be risk-based 
and will be developed through analysis of radiation exposure 
scenarios and pathways. The analysis will include evaluation of rel- 
evant radionuclides, potential mechanisms of exposure, and 
non-health-related impacts of residual radioactivity on electronics 
and film. The analyses will consider 42 key radionuclides that are 
generated during DOE operations and may be contained in recy- 
cled or reused metals or equipment. (author). 12 refs, 3 tabs. 


27690 (IAEA-TECDOC-—807, pp. 137-148) Methodology for 
calculating activity levels for exemption from the requirements 
of reporting in the Euratom basic safety standards. Mobbs, S. 
(National Radiological Protection Board, Chilton (United Kingdom)); 
Harvey, M.; Cooper, J.; Chapuis, A.M.; Schneider, T.; Janssens, A. 
International Atomic Energy Agency, Vienna (Austria). Jul 1995. 
(CONF-9311144—: International Atomic Energy Association (IAEA) 
specialists meeting on experience in the application of exemption 
principles, Vienna (Austria), 1-5 Nov 1993). In Experience in the 
application of exemption principles. Proceedings of a specialists 
meeting held in Vienna, 2-4 November 1993. 237p. Order Number 
DE95634722. Source: OSTI; NTIS (US Sales Only); INIS. 

Practices may be exempt from the reporting requirements in the 
EURATOM Basic Safety Standards if the relevant activity quantities 
or concentrations are below certain specified levels. This paper 
describes the methodology adopted for calculating those levels to- 
gether with the results for selected radionuclides. The methodology 
was developed as a collaborative project co-ordinated by CEC. 
Briefly, a practice may be exempt from the requirement of reporting 
if the corresponding radiological risks are sufficiently low. There- 
fore, practices involving small amounts of radioactivity were 
identified and appropriate exposure scenarios developed represent- 
ing the use, misuse and subsequent disposal of radionuclides. The 
calculated exposures were used to derived exempt quantities and 
concentrations by comparison with the appropriate dose criteria. 
(author). 16 refs, 6 tabs. 


27691 (IAEA-TECDOC-—807, pp. 149-161) Clearance level 
recommendations from the German Commission on Radiologi- 
cal Protection for metal equipment and scrap: Derivation of 
clearance levels. Deckert, A. (Brenk Systemplanung Ingenieur- 
buero fuer Wissenschaftlich-Technischen Umweltschutz, Aachen 
(Germany)); Goertz, R. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1995. (CONF-9311144—: International Atomic 
Energy Association (IAEA) specialists meeting on experience in the 
application of exemption principles, Vienna (Austria), 1-5 Nov 
1993). In Experience in the application of exemption principles. 
Proceedings of a specialists meeting held in Vienna, 2-4 November 
1993. 237p. Order Number DE95634722. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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In Germany the peaceful use of nuclear power is regulated by 
the German Atomic Energy Act and its ordinances. The exemption 
of radioactive material from the system of regulatory control is gov- 
erned by the Radiation Protection Ordinance, which also entails 
surface specific clearance levels for material leaving regulatory 
control. No mass specific clearance levels are prescribed, but 
recommendations from the German Commission on Radiation Pro- 
tection have been published. The clearance of material from a 
nuclear site is made on a case by case basis within a licensing 
procedure. Release is only allowed if it can be shown to be "non- 
detrimental”. The authorities in Germany have come to a common 
understanding of the non-detrimental clause in the Atomic Energy 
Act and interpret it to mean the "de-minimis”, which recommends 
an individual effective dose of 10uSv/a for a single practice. A dis- 
cussion of the clearance level recommendations, which are based 
on the "de-minimis” concept, are presented. (author). 21 refs, 2 
figs, 2 tab. 


27692 (IAEA-TECDOC~—807, pp. 163-173) Assessment and 
proposal of activity levels for release of very low level ra- 
dioactive waste to landfills. Baekelandt, L. (National Agency for 
Radioactive Waste and Enriched Fissile Materials Management, 
Brussels (Belgium)); Ska, B. International Atomic Energy Agency, 
Vienna (Austria). Jul 1995. (CONF-9311144—: International Atomic 
Energy Association (IAEA) specialists meeting on experience in the 
application of exemption principles, Vienna (Austria), 1-5 Nov 
1993). in Experience in the application of exemption principles. 
Proceedings of a specialists meeting held in Vienna, 2-4 November 
1993. 237p. Order Number DE95634722. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper reports on the results of a common NIRAS/ONDRAF 
(Belgium) - CEA/IPSN (France) project, within the framework of a 
study-contract with the Commission of the European Communities 
(No. CT-FI2W/0060). It describes the different landfill disposal tech- 
niques in France and in Belgium together with the exposure 
pathways and the parameters needed as input to the computer 
codes CERISE and GEOLE, which have been developed to as- 
sess the radiological impact of landfill disposal of very low level 
radioactive waste. The results of the individual dose calculations 
for workers and the public and the derived activity concentration 
and contamination levels for acceptance to landfill sites will be pre- 
sented. Finally, a comparison will be made between the sets of 
derived levels as they are related to the different landfill disposal 
practices in the two countries. (author). 3 refs, 6 figs, 2 tabs. 


27693 (IAEA-TECDOC-—807, pp. 175-189) The exemption as 
a method for the management of by-products containing ra- 
dioactivity. The Spanish situation. Carboneras, P. (ENRESA, 
Madrid (Spain)); Ortiz, T. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1995. (CONF-9311144—: International Atomic 
Energy Association (IAEA) specialists meeting on experience in the 
application of exemption principles, Vienna (Austria), 1-5 Nov 
1993). In Experience in the application of exemption principles. 
Proceedings of a specialists meeting held in Vienna, 2-4 November 
1993. 237p. Order Number DE95634722. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the present there are no specific criteria in Spain governing 
exemption from regulatory control for radioactive sources and prac- 
tices involving radioactive material, as regards final management. 
Nevertheless, the regulations currently in force, which are in line 
with those established in the CE, indicate those cases in which 
certain such sources and practices are outside their field of appli- 
cation. Spain also participates actively in the most up to date 
developments relating to these issues at international level, funda- 
mentally within the framework of the IAEA and CE. Some activities 
of interest undertaken in Spain over the last few years are de- 
scribed in this paper. (author). 9 refs, 1 fig., 6 tabs. 


27694 (IAEA-TECDOC-807, pp. 193-200) Decontamination 
of metal components to clearance levels by means of abrasive 
blasting. Teunckens, L. (Belgoprocess, Dessel (Belgium)); Walth- 
ery, R.; Dresselaers, R. International Atomic Energy Agency, 
Vienna (Austria). Jul 1995. (CONF-9311144—: International Atomic 
Energy Association (IAEA) specialists meeting on experience in the 
application of exemption principles, Vienna (Austria), 1-5 Nov 
1993). In Experience in the application of exemption principles. 
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Proceedings of a specialists meeting held in Vienna, 2-4 November 
1993. 237p. Order Number DE95634722. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the decommissioning of nuclear installations, large quantities 
of metals are produced together with other important amounts of 
low radioactive wastes. These materials are mostly surface con- 
taminated. Having been used or even only having stayed for some 
time in a controlled area, marks them as ‘suspected material’. 
Costs for treatment and disposal as radioactive wastes of these 
materials are very high. These very high costs make people look 
for alternatives in dealing with this kind of wastes. Recycling 
through melting or through thorough decontamination of metals to 
generally accepted unconditional clearance levels could be such an 
alternative. To a larger extent recycling of materials can be consid- 
ered as a first order ecological action to limit the amounts of 
wastes to be disposed of, and at the same time reduce the techni- 
cal and economic problems involved with the management of 
radioactive wastes and to make economic use of primary material 
and in this way conserve our natural resources of basic material 
for future generations. Other evaluations as the environmental im- 
pact of recycling compared to non recycling (mining or production 
of new material) and waste treatment, with the associated risks 
involved, can also be considered, as well as social and political im- 
pacts of recycling. The paper deals with practical examples where 
in Belgium recycling of material will be carried out using decontam- 
ination techniques, and based on the results of different technical 
and economic evaluations. (author). 3 refs, 1 fig., 4 tabs. 


27695 (INIS-mf—14550, pp. 73) Ultraviolet radiation expo- 
sure of the Austrian population: analysis, consequences and 
information strategies. Keck, G. (Veterinaermedizinische Univ., 
Vienna (Austria)); Cabaj, A.; Schauberger, G.; Rubel, F. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362—: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION DOSES/austria; RADIATION 
DOSES/skin diseases; RADIATION DOSES/ultraviolet radiation; 
MEDICINE; NEOPLASMS; PHYSICS; AUSTRIA; RESEARCH 
PROGRAMS; SOLAR RADIATION 


27696 (INIS-mf-14550, pp. 74) Measurement of intracellular 
calcium after photodynamic treatment. Hubmer, A. (inst. fuer 
Physik und Biophysik, Univ. Salzburg, Hellbrunnerstrasse 34, A- 
5020 Salzburg (Austria)); Krammer, 8B. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCIUM/concentration ratio; ALUMINIUM 
CHLORIDES; CALCIUM; CELL KILLING; FLUORESCENCE; 
LASERS; METABOLISM; MICROSCOPY 


27697 (INIS-mf—14550, pp. 74) Investigation of combination 
of photodynamic therapy and gammaradiation using a me- 
thodically improved clonicotonic test. Schnitzhofer, G. (inst. fuer 
Physik und Biophysik, Univ. Salzburg, Hellbrunnerstrasse 34, 
A-5020 Salzburg (Austria)); Heidegger, W.; Krammer, B. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(in German). (CONF-9409362—: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COMBINED THERAPY/gamma radiation; 
COMBINED THERAPY/lasers; CYTOLOGICAL TECHNIQUES/ 
image processing; CELL CONSTITUENTS; CELL CULTURES; 
CELL TRANSFORMATIONS; CLONING; LASERS; HEMOGLOBIN 


27698 


(INIS-mf-14550, pp. 75) Combination of photody- 
namic and radiation therapy. Fiedler, D.M. (Inst. fuer Physik und 


Biophysik, Salzburg Univ., Hellbrunnerstrasse 34, A-5020 
Salzburg (Austria)); Krammer, B. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
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Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMBINED THERAPY/fibroblasts; COM- 
BINED THERAPY/gamma radiation; COMBINED THERAPY/iasers; 
CELL CONSTITUENTS; CELL CULTURES; FIBROBLASTS; 
LASERS; NEOPLASMS 


27699 (INIS-mf-14550, pp. 75) Mutagene potential of the 
photosensitizer Photosan 3. Fiedler, D.M. (inst. fuer Physik und 
Biophysik, Univ. Salzburg, Hellbrunnerstrasse 34, A-5020 Salzburg 
(Austria)); Krammer, B.; Eckl, P.M. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUTAGENS/photochemical reactions; 
CHROMOSOMAL ABERRATIONS; GENES; LIVER CELLS; MUTA- 
GENS; PHOTOSENSITIVITY; POTENTIALS; RATS; TOXICITY 


27700 (INIS-mf-14550, pp. 76) Influence of photodynamic 
laser therapy on the morphology of the surface of human fi- 
broblasts. Banieghbal, E. (Inst. fuer Physik und Biophysik, Univ. 
Salzburg, Hellbrunnerstrasse 34, A-5020 Salzburg (Austria)); Kram- 
mer, B.; Simonsberger, P. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FIBROBLASTS/scanning _ electron 
microscopy; FIBROBLASTS/surfaces; CELL MEMBRANES; FIi- 
BROBLASTS; SURFACES; LASERS; OXIDATION; THERAPY; 
TOXICITY 


27701 (INIS-mf-14550, pp. 80) Tritium from plastic 
watches. Brunner, P. (Versuchsstelle fuer Strahlenschutz, Univ. 
Innsbruck (Austria)); Schneider, P.; Ennemoser, O. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in 
German). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRITIUM/plasticity; TRITIUM/urine; PER- 
SONNEL DOSIMETRY; RADIATION DETECTION; RADIATION 
DOSES; RADIOACTIVITY; TRITIUM; PLASTICITY; URINE 


27702 (INIS-mf-14550, pp. 81) Transmission of the cornea 
using ArF-excimer laser light. Huber, M. (Innsbruck Univ. (Aus- 
tria). Inst. fuer Medizinische Physik); Groebner, J.; Blumthaler, M.; 
Ambach, W.; Daxer, A.; Goettinger, W. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). in 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXCIMER LASERS/argon fluorides; EX- 
CIMER LASERS/cornea; CORNEA; FREQUENCY ANALYSIS; 
LIGHT TRANSMISSION; MONOCHROMATORS; ULTRAVIOLET 
RADIATION 


27703 (INIS-mf-14550, pp. 82) The Austrian radon 
programme. Friedmann, H. (Vienna Univ. (Austria). Inst. fuer Radi- 
umforschung und Kernphysik); Beck, C.; Gehringer, P.; Zimprich, 
P.; Atzmueller, C.; Hofmann, W.; Hubmer, A.; Lettner, H.; Stein- 
haeusler, F.; Breitenhuber, L.; Kindl, P.; Exler, M.; Le Bail, P.; 
TschurloOesterreichische Physikalische Gesellschaft, Vienna (Aus- 
tria). 1994. 198p. (In German). (CONF-9409362—-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADONaustria; RADON/maximum per- 
missible dose; RADON/populations; CONSTRUCTION; DOSE 
LIMITS; RADIATION DOSES; RADON; AUSTRIA; POPULATIONS 





27704 (INIS-mf-14550, pp. 82) Localization of very small 
activities using a profile scanning facility at the highly sensi- 
tive whole-body counter in the Vienna AKH. Greifeneder, G. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Aiginger, H.; Unfried, E.; Steger, F.; Riedimayer, L.; Havlik, 
E.; Bergmann, H. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (in German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. WHOLE-BODY COUNTING/counting tech- 
niques; WHOLE-BODY COUNTING/hospitals; AUSTRIA; CESIUM 
137; COBALT 60; COLLIMATORS; RADIATION DETECTORS; 
RADIOISOTOPE SCANNING; SCINTILLATION COUNTERS; SEN- 
SITIVITY; SODIUM IODIDES; SODIUM 22; HOSPITALS 


27705 (INIS-mf-14550, pp. 175) Risk of keratitis by ultravi- 
olet radiation of halogen lamps. Daxecker, F. (Univ.-Klinik fuer 
Augenheilkunde Innsbruck, Anichstrasse 35 (Austria)); Blumthaler, 
M.; Ambach, W. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUARTZ/glass; RISK ASSESSMENT/ 
cornea; RISK ASSESSMENTikeratin; EYES; HALOGENS; 
MONOCHROMATORS; QUARTZ; GLASS; RADIATION DOSES; 
CORNEA; KERATIN; ULTRAVIOLET RADIATION; VISIBLE RADIA- 
TION 


27706 (INIS-mf—14550, pp. 175) UV-protection by means of 


sun glasses and sun blockers. Ambach, W. (Innsbruck Univ. 
(Austria). Inst. fuer Medizinische Physik); Blumthaler, M. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 


(in German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GLASS/light transmission; RADIATION 
PROTECTION/ultraviolet radiation; ABSORPTION SPECTRA; 
GLASS; MONOCHROMATORS; OPTICAL FILTERS; SOLAR RA- 
DIATION 


27707 (INIS-mf-14550, pp. 176) Measurement of the 
anthesis-dependent UV-reflexions in ray blossoms of Aster- 
aceae. Musso, M. (Salzburg Univ. (Austria)); Asenbaum, A.; Jokl, 
S.; Moertl, C.; Fuernkranz, D. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. OPTICAL PROPERTIES/flowers; FLOW- 
ERS; RECEPTORS; REFLECTION; ULTRAVIOLET RADIATION; 
VISIBLE RADIATION 


27708 (INIS-mf—14550, pp. 176) Influence of altitude of bio- 
logically active ultraviolet radiation. Silbernagl, R. (Innsbruck 
Univ. (Austria). Inst. fuer Medizinische Physik); Blumthaler, M.; Am- 
bach, W. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ULTRAVIOLET RADIATION/eyes; ULTRA- 
VIOLET RADIATION/skin diseases; AUSTRIA; BIOLOGICAL 
RADIATION EFFECTS; DOSEMETERS; KERATIN; LEVELS; 
MATHEMATICAL MODELS; RADIATION BURNS; SOLAR RADIA- 
TION; EYES 


27709 (INIS-mf-14550, pp. 179) Dynamics of ultra-small 
aerosols and their influence on the formation of clouds and 
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climate. Reischi, G.P. (Vienna Univ. (Austria). Inst. fuer Experi- 
mentalphysik); Rudolf, R.; Szymanski, W.W.; Vrtala, A.; Wagner, 
P.E. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DYNAMICS/aerosols; CLIMATES; 
CLOUDS; DYNAMICS; AEROSOLS; LASER RADIATION; METEO- 
ROLOGY; PARTICLE SIZE; PHASE TRANSFORMATIONS; 
SUSPENSIONS; VAN DER WAALS FORCES; WEATHER 


27710 (INIS-mf—14550, pp. 179) Radon exposition and lung 
cancer in dwellings and in Uran miners. Ennemoser, O. (inns- 
bruck Univ. (Austria)); Ambach, W.; Brunner, P.; Schneider, P.; 
Oberaigner, W. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. LUNGS/neoplasms; LUNGS/radon; RADI- 
ATION DOSES/austria; RADIATION DOSES/radon; RADIATION 
DOSES/uranium mines; BUILDINGS; LUNGS; NEOPLASMS; 
RADON; AUSTRIA 


27711 (INIS-mf-14550, pp. 182) Three dimensional spec- 
troscopy of the thermoluminescence light. Gratzi, W. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Vana, N. O6esterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPECTROSCOPY/glow curve; 
TROSCOPY/thermoluminescence; CALIBRATION STANDARDS; 
CAMERAS; CHARGE-COUPLED DEVICES; EMISSION 
SPECTRA; RADIATION DOSES; SPECTROSCOPY; THERMOLU- 
MINESCENCE 


SPEC- 


27712 (INIS-mf-14550, pp. 182) Surveillance of the radioac- 
tive contamination of waste water in hospitals. Hillbrand, E. 
(Abteilung med. Physik, Landeskrankenhaus, 6800 Feldkirch (Aus- 
tria)); Wagner, M. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. WASTE WATER/radiation monitoring; 
CONTAMINATION; GAMMA SPECTROSCOPY; HOSPITALS; NU- 
CLEAR MEDICINE; WATER POLLUTION CONTROL 


27713 (INIS-mf—-14553, pp. 251) Separation of radioactive 
elements in waste less processing of phosphogypsum after 
apatite manufacturing process. Jarosinski, A. (Politechnika 
Krakowska, Cracow (Poland)). Stowarzyszenie Inzynierow i Tech- 
nikow Przemysiu Chemicznego, Warsaw (Poland). 1992. 318p. (in 
Polish). (CONF-9209503—: Bialystok'92: yearly scientific meeting 
on chemistry in human health and environment protection, Bia- 
lystok (Poland), 9-12 Sep 1992). In Yearly scientific meeting: 
chemistry in human health and environment protection. Bia- 
lystok’92. Order Number DE95634646. Source: OSTI; NTIS; INIS. 
Short communication. GYPSUM/potassium 40; GYPSUM/radium 
216; GYPSUM‘thorium 228; DECONTAMINATION; GYPSUM; 
MEETINGS; PHOSPHATES; RADIOACTIVE WASTE MANAGE- 
MENT; SAFETY STANDARDS; SEPARATION PROCESSES 


27714 (KAERI-TR-409/94) A quality control program for 
the thermoluminescence dosimeter (TLD) in personnel 
radiation monitoring. Seo, Kyung Won (Korea Atomic Energy Re- 
search Institute, Taejon (Korea, Republic of)); Kim, Jang Lyul; Lee, 
Sang Yoon; Lee, Hyung Sub. Korea Atomic Energy Research Inst., 


ERA Vol. 20, No. 11 441 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


Daeduk (Korea, Republic of). Jan 1994. 76p. (In Korean). Order 
Number DE96600576. Source: OSTI; NTIS; INIS. 

High quality radiation dosimetry is essential for workers who rely 
upon personal dosemeters to record the amount of radiation to 
which they are exposed. The ministry of science and technology 
(MOST) issued a ministerial ordinance (No 199-15) about the tech- 
nical criteria on personnel dosimeter processors on 1992. The 
purpose of this quality control program is to prescribe the proce- 
dures approved by the management of KAERI for implementing a 
quality badge service by means of TLD for personnel working in an 
area where they may be exposed to ionization radiation. (Author) 
10 refs. 


27715 (KAERI-TR-490/94) Radiological safety and control. 
Chang, Si Yung (Korea Atomic Energy Research Institute, Taejon 
(Korea, Republic of)); Yoo, Yung Soo; Lee, Jong Chul. Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of). Jan 
1995. 141p. (In Korean). Order Number DE96600575. Source: 
OSTI; NTIS; INIS. 

This report describes the annual results of radiological safety 
and control program. This program includes working area monitor- 
ing (WAM), personnel radiation monitoring (PRM), education for 
radiation protection (ERP), preparing for KMRR operation and de- 
veloping QA program on personal dose evaluation. As a result, the 
objectives of radiation protection have been achieved satisfactorily 
through the WAM, PRM and ERP. Also, the calibration services 
were provided to insure accurate radiation measurement in the ra- 
diation working places. (Author) 5 refs., 26 figs., 35 tabs. 


27716 (KEK-PROC—94-8) Proceedings of the fourth EGS4 
users’ meeting in Japan. Hirayama, Hideo; Namito, Yoshihito; 
Ban, Syuichi (eds.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Nov 1994. 108p. (CONF-9407197-: 4. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 25-27 Jul 1994). 
Order Number DE95502201. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 11 of the presented papers are indexed individu- 
ally. (J.P.N.) 


27717 (KURRI-TR-389) Proceedings of the workshop on 
the radiation protection optimization of the KURRI. Urabe, 
ltsumasa (Fukuyama Univ., Hiroshima (Japan). Faculty of Engi- 
neering); Tsujimoto, Tadashi (eds.). Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Mar 1994. 52p. (In Japanese). 
(CONF-9308274—: Workshop on the radiation protection optimiza- 
tion of the KURRI, Kumatori (Japan), 3 Aug 1993). Order Number 
DE95502188. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 6 of the presented papers are indexed individually. 
(J.P.N.). 


27718 (LA-UR-95-2238) Bayesian methods for interpreting 
plutonium urinalysis data. Miller, G.; Inkret, W.C. Los Alamos 
National Lab., NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9507149-1: Maximum entropy and Bayesian 
methods, Santa Fe, NM (United States), 31 Jul - 4 aug 1995). Or- 
der Number DE95016837. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors discuss an internal dosimetry problem, where mea- 
surements of plutonium in urine are used to calculate radiation 
doses. The authors have developed an algorithm using the MAX- 
ENT method. The method gives reasonable results, however the 
role of the entropy prior distribution is to effectively fit the urine 
data using intakes occurring close in time to each measured urine 
result, which is unrealistic. A better approximation for the actual 
prior is the log-normal distribution; however, with the log-normal 
distribution another calculational approach must be used. Instead 
of calculating the most probable values, they turn to calculating ex- 
pectation values directly from the posterior probability, which is 
feasible for a small number of intakes. 


27719 


(LA-UR-95-2508) ALARA considerations in upgrad- 
ing a radiation calibration facility. Clement, R.S.; Costigan, S.A.; 
Olsher, R.H.; Eisele, S.L.; Findley, J.1.; Houlton, T.W.; Aikin, D.J.; 
Seagraves, D.T. Los Alamos National Lab., NM (United States). 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-36. (CONF-950702-1: Joint 
meeting of the American Association of Physicists in Medicine and 
the Health Physics Society, Boston, MA (United States), 23-27 Jul 
1995). Order Number DE95017011. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Los Alamos Radiation Calibration and Evaluation Facility 
has been upgraded with Cs-137 sources which replaced the Co-60 
and Ra-226 radiation sources in the gamma wells used for calibra- 
tion of beta-gamma exposure rate meters. The facility upgrade 
involved the transfer of 33.7 TBq of Cs-137, 2.4 TBq of Co-60, and 
74 MBq of Ra-226. Due to the intense radiation fields anticipated 
from the transfers, several phases of planning were conducted 
addressing each specific job task (source leak testing, source re- 
moval, source transportation, and source installation). Controls 
used to reduce personnel exposures ALARA for the various jobs 
included: the determination of direct and scattered radiation dose 
rates using the Los Alamos Monte Carlo Code and by knowledge 
of process to estimate collective dose; the completion of mock-up 
exercises or “dry-run” of the transfers to reduce time in the actual 
handling of the sources; the use of a 3.7 m electromagnet and 
0.91 m mechanical handling tool to increase distance during the 
transfers; consideration of localized shielding to reduce exposure; 
the set up of remote video cameras and monitors over the well 
ports and lead storage casks to ensure proper source removal and 
installation; the issue of alarming electronic pocket dosimeters 
(EPDs) to personnel directly involved in the transfers to measure 
the integrated and peak dose rates to limit stay times in the radia- 
tion areas; the incorporation of a contingency plan to cover 
unexpected events during a transfer; and the establishment of an 
exclusion zone to minimize dose to the public. Completion of the 
facility upgrade resulted in a collective dose of 1.14 mSv. 


27720 (NUREG/CR-6125-Vol.3) Human factors evaluation 
of remote afterloading brachytherapy. Supporting analyses of 
human-system interfaces, procedures and practices, training 
and organizational practices and policies. Volume 3. Callan, 
J.R. (Pacific Science & Engineering Group, San Diego, CA (United 
States)); Kelly, R.T.; Quinn, M.L. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Technology; Pa- 
cific Science and Engineering Group, San Diego, CA (United 
States); University of California San Diego Medical Center, CA 
(United States). Div. of Radiation Oncology. Jul 1995. 221p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

A human factors project on the use of nuclear by-product mate- 
rial to treat cancer using remotely operated afterloaders was 
undertaken by the Nuclear Regulatory Commission. The purpose 
of the project was to identify factors that contribute to human error 
in the system for remote afterloading brachytherapy (RAB). This re- 
port documents the findings from the second, third, fourth, and fifth 
phases of the project, which involved detailed analyses of four 
major aspects of the RAB system linked to human error: human- 
system interfaces; procedures and practices; training practices and 
policies; and organizational practices and policies, respectively. 
Findings based on these analyses provided factual and conceptual 
support for the final phase of this project, which identified factors 
leading to human error in RAB. The impact of those factors on 
RAB performance was then evaluated and prioritized in terms of 
safety significance, and alternative approaches for resolving safety 
significant problems were identified and evaluated. 


27721 (ORNL/TM—12907) Mathematical models and spe- 
cific absorbed fractions of photon energy in the nonpregnant 
adult female and at the end of each trimester of pregnancy. 
Stabin, M.G. (Oak Ridge National Lab., TN (United States)); Wat- 
son, E.E.; Cristy, M.; Ryman, J.C.; Eckerman, K.F.; Davis, J.L.; 
Marshall, D.; Gehlen, M.K. Oak Ridge National Lab., TN (United 
States). 8 May 1995. 140p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE95014463. Source: OSTI; NTIS; INIS; GPO Dep. 
Mathematical phantoms representing the adult female at three, 
six, and nine months of gestation are described. They are modifi- 
cations of the 15-year-old male/adult female phantom (15-AF 
phantom) of Cristy and Eckerman (1987). The model of uterine 
contents includes the fetus, fetal skeleton, and placenta. The 





model is suitable for dose calculations for the fetus as a whole; in- 
dividual organs within the fetus (other than the skeleton) are not 
modeled. A new model for the nonpregnant adult female is also 
described, comprising (1) the 15-AF phantom; (2) an adjustment to 
specific absorbed fractions for organ self-dose from photons to bet- 
ter match Reference Woman masses; and (3) computation of 
specific absorbed fractions with Reference Woman masses from 
ICRP Publication 23 for both penetrating and nonpenetrating radia- 
tions. Specific absorbed fractions for photons emitted from various 
source regions are tabulated for the new non;pregnant adult fe- 
male model and the three pregnancy models. 


27722 (PNL—8724) Radiation dose assessments to support 
evaluations of radiological control levels for recycling or reuse 
of materials and equipment. Hill, R.L.; Aaberg, R.L.; Baker, D.A.; 
Kennedy, W.E. Jr. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1995. 164p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95016636. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory is providing Environmental 
Protection Support and Assistance to the USDOE, Office of Envi- 
ronmental Guidance. Air, Water, and Radiation Division. As part of 
this effort, PNL is collecting data and conducting technical evalua- 
tions to support DOE analyses of the feasibility of developing 
radiological control levels for recycling or reuse of metals, concrete, 
or equipment containing residual radioactive contamination from 
DOE operations. The radiological control levels will be risk-based, 
as developed through a radiation exposure scenario and pathway 
analysis. The analysis will include evaluation of relevant radionu- 
clides, potential mechanisms of exposure, and both health and 
non-health-related impacts. The main objective of this report is to 
develop a methodology for establishing radiological contro! levels 
for recycle or reuse. This report provides the results of the radiation 
exposure scenario and pathway analyses for 42 key radionuclides 
generated during DOE operations that may be contained in metals 
or equipment considered for either recycling or reuse. The scenar- 
ios and information developed by the IAEA. Application of 
Exemption Principles to the Recycle and Reuse of Materials from 
Nuclear Facilities, are used as the initial basis for this study. The 
analyses were performed for both selected worker populations at 
metal smelters and for the public downwind of a smelter facility. 
Doses to the public downwind were estimated using the US (EPA) 
CAP88-PC computer code with generic data on atmospheric dis- 
persion and population density. Potential non-health-related effects 
of residual activity on electronics and on film were also analyzed. 


27723 (PNL-9405) Radiation dose assessment methodol 
ogy and preliminary dose estimates to support US Department 
of Energy radiation control criteria for regulated treatment and 
disposal of hazardous wastes and materials. Aaberg, R.L.; 
Baker, D.A.; Rhoads, K.; Jarvis, M.F.; Kennedy, W.E. Jr. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1995. 214p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95016235. Source: 
OSTI; NTIS; GPO Dep. 

This report provides unit dose to concentration levels that may 
be used to develop control criteria for radionuclide activity in haz- 
ardous waste; if implemented, these criteria would be developed to 
provide an adequate level of public and worker health protection, 
for wastes regulated under U.S, Environmental Protection Agency 
(EPA) requirements (as derived from the Resource Conservation 
and Recovery Act [RCRA] and/or the Toxic Substances Control Act 
[TSCA]). Thus, DOE and the US Nuclear Regulatory Commission 
can fulfill their obligation to protect the public from radiation by 
ensuring that such wastes are appropriately managed, while simul- 
taneously reducing the current level of dual regulation. In terms of 
health protection, dual regulation of very small quantities of ra- 
dionuclides provides no benefit. 


27724 


(PNL—10659) Statistical methodology used in analy- 
ses of data from DOE experimental animal studies. Gilbert, 
E.S. (Pacific Northwest Lab., Richland, WA (United States)); Grif- 
fith, W.C.; Carnes, B.A. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1995. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95016580. Source: OSTI; NTIS; GPO Dep. 
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This document describes many of the statistical approaches that 
are being used to analyze data from life-span animal studies con- 
ducted under the Department of Energy experimental radiobiology 
program. The methods, which are intended to be as informative as 
possible for assessing human health risks, account for time-related 
factors and competing risks, and are reasonably comparable to 
methods used for analyzing data from human epidemiologic stud- 
ies of persons exposed to radiation. The methods described in this 
report model the hazard, or age-specific risk, as a function of dose 
and other factors such as dose rate, age at risk, and time since ex- 
posure. Both models in which the radiation risk is expressed 
relative to the baseline risk and models in which this risk is ex- 
pressed in absolute terms are formulated. Both parametric and 
non-parametric models for baseline risks are considered, and sev- 
eral dose-response functions are suggested. Tumors in animals 
are not always the cause of death but instead may be found inci- 
dentally to death from other causes. This report gives detailed 
attention to the context of observation of tumors, and emphasizes 
an approach that makes use of information provided by the pathol- 
ogist on whether tumors are fatal or incidental. Special cases are 
those in which all tumors are observed in a fatal context or in 
which all tumors are observed in an incidental context. Maximum 
likelihood theory provides the basis for fitting the suggested models 
and for making statistical inferences regarding parameters of these 
models. Approaches in which observations are grouped by inter- 
vals of time and possibly other factors are emphasized. This 
approach is based on iteratively reweighted least squares and uses 
Poisson weights for tumors considered to be fatal and binomial 
weights for tumors considered to be incidental. 


27725 (RFP—4965) Reference computations of public dose 
and cancer risk from airborne releases of uranium and Class 
W plutonium. Peterson, V.L. EG and G Rocky Flats, inc., Golden, 
CO (United States). Rocky Flats Plant. 6 Jun 1995. 98p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-90RF62349. Order Number DE95015955. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents “reference” computations that can be used 
by safety analysts in the evaluations of the consequences of postu- 
lated atmospheric releases of radionuclides from the Rocky Flats 
Environmental Technology Site. These computations deal specifi- 
cally with doses and health risks to the public. The radionuclides 
considered are Class W Plutonium, all classes of Enriched Ura- 
nium, and all classes of Depleted Uranium. (The other class of 
plutonium, Y, was treated in an earlier report.) In each case, one 
gram of the respirable material is assumed to be released at 
ground leveL both with and without fire. The resulting doses and 
health risks can be scaled to whatever amount of release is appro- 
priate for a postulated accident being investigated. The report 
begins with a summary of the organ-specific stochastic risk factors 
appropriate for alpha radiation, which poses the main health risk of 
plutonium and uranium. This is followed by a summary of the at- 
mospheric dispersion factors for unfavorable and typical weather 
conditions for the calculation of consequences to both the Maxi- 
mum Offsite Individual and the general population within 80 km (50 
miles) of the site. 


27726 (RISO-R-819(EN)) The radiological exposure of man 
trom ingestion of Cs-137 and Sr-90 in seafood from the Baltic 
Sea. Pilot project: Marina-Balt. Nielsen, S.P. (Risoe National 
Lab., Roskilde (Denmark)); Oehlenschlaeger, M.; Karlberg, O. 
Risoe National Lab., Roskilde (Denmark). Environmental Science 
and Technology Dept. Apr 1995. 54p. Contract EU-94-PR-022. Or- 
der Number DE95634893. Source: OSTI; NTIS; INIS. 

This report describes a limited radiological assessment of the 
collective doses to man from the intake of seafood from the Baltic 
Sea contaminated with the radionuclides Cs-137 and Sr-90. Infor- 
mation on fisheries statistics is presented. The most important 
source terms to radioactive contamination of Cs-137 and Sr-90 in 
the Baltic Sea are identified and quantified. A compartment model 
for the dispersion of radionuclides in European coastal waters in- 
cluding the Baltic Sea is described and tested by comparing model 
predictions with observations. Collective doses are calculated with 
the model for each of the source-term categories. (au) (11 tabs., 
28 ills., 17 refs.). 
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27727 (SAND-95-1747) McSKY: A hybrid Monte-Carlo lime- 
beam code for shielded gamma skyshine calculations. Shultis, 
J.K. (Kansas State Univ., Manhattan, KS (United States). Dept. of 
Nuclear Engineering); Faw, R.E.; Stedry, M.H.; Hall, W. Sandia 
National Labs., Albuquerque, NM (United States). Jul 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States);Kansas 
State Univ., Manhattan, KS (United States). DOE Contract AC04- 
94AL85000. Order Number DE95017553. Source: OSTI; NTIS; 
INIS; GPO Dep. 

McSKY evaluates skyshine dose from an isotropic, monoener- 
getic, point photon source collimated into either a vertical cone or a 
vertical structure with an N-sided polygon cross section. The code 
assumes an overhead shield of two materials, through the user 
can specify zero shield thickness for an unshielded calculation. The 
code uses a Monte-Carlo algorithm to evaluate transport through 
source shields and the integral line source to describe photon 
transport through the atmosphere. The source energy must be 
between 0.02 and 100 MeV. For heavily shielded sources with en- 
ergies above 20 MeV, McSKY results must be used cautiously, 
especially at detector locations near the source. 


27728 (SAND-95-1748) SKYDOSE: A code for gamma 
skyshine calculations using the integral line-beam method. 
Shultis, J.K. (Kansas State Univ., Manhattan, KS (United States). 
Dept. of Nuclear Engineering); Faw, R.E.; Brockhoff, R.C.; Hall, W. 
Sandia National Labs., Albuquerque, NM (United States); Kansas 
State Univ., Manhattan, KS (United States). Jul 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States);Kansas State 
Univ., Manhattan, KS (United States). DOE Contract AC04- 
94AL85000 ; FG02-91ER75682. Order Number DE95017547. 
Source: OSTI; NTIS; INIS; GPO Dep. 

SKYDOS evaluates skyshine dose from an isotropic, monoener- 
getic, point photon source collimated by three simple geometries: 
(1) a source in a silo; (2) a source behind an infinitely long, verti- 
cal, black wall; and (3) a source in a rectangular building. In all 
three geometries, an optical overhead shield may be specified. The 
source energy must be between 0.02 and 100 MeV (10 MeV for 
sources with an overhead shield). This is a user's manual. Other 


references give more detail on the integral line-beam method used 
by SKYDOSE. 


27729 (UCRL-ID—110062-95-1) Working Group 7.0 Environ- 
mental Transport and Health Effects, Chernobyl Studies 
Project. Progress report, October 1994 -— March 1995. 
Anspaugh, L.R.; Hendrickson, S.M. (eds.). Lawrence Livermore 
National Lab., CA (United States). 1 Jun 1995. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95016581. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document presents the details from the working group 7.0 
Chernobyl Studies Project. This working group looked at the envi- 
ronmental transport and health effects from the fallout due to the 
meltdown of Chernobylsk-4 reactor. Topics include: hydrological 
transport; chromosome painting dosimetry; EPR, TL and OSL 
dosimetry; stochastic effects; thyroid studies; and leukemia studies. 


27730 (USTUR-0036-95) United States Transuranium and 
Uranium Registries. Annual Report, October 1, 1993— 
September 30, 1994. Kathren, R.L.; Harwick, L.A. (comps.) (eds.). 
United States Transuranium and Uranium Registry, Richland, WA 
(United States). [1995]. 85p. Sponsored by Washington State 
Univ., Pullman, WA (United States). Order Number DE95016160. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the salient activities and progress of the 
United States Transuranium. and Uranium Registries for the period 
October 1, 1993 through September 30, 1994, along with details of 
specific programs areas including the National Human Radiobiol- 
ogy Tissue Repository (NHRTR) and tissue radiochemistry analysis 
project. Responsibility for tissue radioanalysis was transferred from 
Los Alamos National Laboratory to Washington State University in 
February 1994. The University of Washington was selected as the 
Quality Assurance/Quality Control laboratory and a three way inter- 
comparison with them and LANL has been initiated. The results of 
the initial alpha spectrometry intercomparison showed excellent 
agreement among the laboratories and are documented in full in 
the Appendices to the report. The NHRTR serves as the initial 
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point of receipt for samples received from participants in the US- 
TUR program. Samples are weighed, divided, and reweighed, and 
a portion retained by the NHRTR as backup or for use in other 
studies. Tissue specimens retained in the NHRTR are maintained 
frozen at -70 C and include not only those from USTUR registrants 
but also those from the radium dial painter and thonum worker 
studies formerly conducted by Argonne National Laboratory. In ad- 
dition, there are fixed tissues and a large collection of 
histopathology slides from all the studies, plus about 20,000 indi- 
vidual solutions derived from donated tissues. These tissues and 
tissue related materials are made available to other investigators 
for legitimate research purposes. Ratios of the concentration of 
actinides in various tissues have been used to evaluate the bioki- 
netics, and retention half times of plutonium and americium. 
Retention half times for plutonium in various soft tissues range 
from 10-20 y except for the testes for which a retention half time of 
58 y was observed. For americium, the retention half time in vari- 
ous soft tissues studied was 2.2-3.5 y. 


27731 (WHC-SD-WM-ATP-134) Acceptance Test Proce- 
dure: SY101 air pallet system. Koons, B.M. Westinghouse 
Hanford Co., Richland, WA (United States). 30 May 1995. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95014318. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this test procedure is to verify that the system(s) 
procured to load the SY-101 Mitigation Test Pump package fulfills 
its functional requirements. It will also help determine the man 
dose expected due to handling of the package during the actual 
event. The scope of this procedure focuses on the ability of the air 
pallets and container saddles to carry the container package from 
the new 100 foot concrete pad into 2403-WD where it will be 
stored awaiting final disposition. This test attempts to simulate the 
actual event of depositing the SY-101 hydrogen mitigation test 
pump into the 2403-WD building. However, at the time of testing 
road modifications required to drive the 100 ton trailer into CWC 
were not performed. Therefore a flatbed trailer will be use to trans- 
port the container to CWC. The time required to off load the 
container from the 100 ton trailer will be recorded for man dose 
evaluation on location. The cranes used for this test will also be 
different than the actual event. This is not considered to be an is- 
sue due to minimal effects on man dose. 
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Refer also to citation(s) 26197, 26317, 26318, 26319, 26320, 
26321, 26322, 26323, 26324, 26325, 26326, 26327, 26328, 26329, 
26330, 26331, 26332, 26333, 26334, 26335, 26336, 26337, 26338, 
26339, 26340, 26341, 26342, 26343, 26344, 26345, 26346, 26347, 
26348, 26349, 26350, 26351, 26352, 26353, 26354, 26355, 26356, 
26357, 26358, 26359, 26360, 26361, 26362, 27449, 27504, 27514, 
27525, 27532, 27672 


27732 (BIA-€6/94) The 1994 list of limiting values. Safety 
and hygiene at work. Pflaumbaum, W.; Kleine, H.; Barig, A.; 
Nies, E.; Blome, H.; Deiniger, C.; Christ, E.; Siekmann, H.; Fischer, 
S.; Kupfer, J.; Kaulbars, U.; Pfeiffer, W.; Kreutzkampf, F.; Zilligen, 
H.; Zinken, E.; Boerner, F.; Kloss, G.; Pfeiffer, B. Berufsgenossen- 
schaftliches Inst. fuer Arbeitssicherheit, Sao Tome and Principe 
Augustin (Germany); Hauptverband der Gewerblichen Beruf- 
sgenossenschaften e.V., St. Augustin (Germany). Sep 1994. 182p. 
(In German). Order Number DE95503988. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This book contains the most important limiting values for chemi- 
cal, biological and physical effects on persons relevant to safety 
and hygiene at work. The section on chemical effects falls into two 
chapters: maximum working site concentrations of hazardous sub- 
stances (MAK and TRK values), and limiting and recommended 
values for hazardous substances in indoor and external air. Re- 
garding biological effects, limiting values for exposure at work do 
not exist. Therefore, this section looks mainly at the basic de- 
mands on work places. The section on physical effects contains 
limiting values and explanations regarding the following areas: 
noise, vibration, thermal stress, radiation and biomechanical stress 
(lifting and carrying of heavy weights). (orig./MG) 





27733 (BNL-61980) DOE/FDA/EPA: Workshop on 
methylmercury and human health. Moskowitz, P.D.; Saroff, L.; 
Bolger, M.; Cicmanec, J.; Durkee, S. (eds.). Brookhaven National 
Lab., Upton, NY (United States). [1994]. 140p. Sponsored by 
USDOE, Washington, DC (United States);Food and Drug Adminis- 
tration, Washington, DC (United States);Environmental Protection 
Agency, Washington, DC (United States). (CONF-9403156-: 
DOE/FDA/EPA workshop on methylmercury and human health, 
Bethesda, MD (United States), 22-23 Mar 1994). Order Number 
DE95015239. Source: OST]; NTIS; INIS; GPO Dep. 

In the US the general population is exposed to methylmercury 
(MeHg) principally through the consumption of fish. There is contin- 
uing discussion about the sources of this form of mercury (Hg), the 
magnitudes and trends in exposures to consumers, and the signifi- 
cance of the sources and their contributions to human health. In 
response to these discussions, the US Department of Energy, the 
US Food and Drug Administration, and the US Environmental Pro- 
tection Agency cosponsored a two-day workshop to discuss data 
and methods available for characterizing the risk to human health 
presented by MeHg. This workshop was attended by 45 individuals 
representing various Federal and state organizations and inter- 
ested stakeholders. The agenda covered: Agency interests; 
probabilistic approach to risk assessment; emission sources; atmo- 
spheric transport; biogeochemical cycling; exposure assessment; 
health effects of MeHg; and research needs. 


27734 (BNL-62045) Derived reference doses for three 
compounds used in the photovoltaics industry: Copper in- 
dium diselenide, copper gallium diselenide, and cadmium 
telluride. Moskowitz, P.D.; Bernholc, N.; DePhillips, M.P.; Viren, J. 
Brookhaven National Lab., Upton, NY (United States). 6 Jul 1995. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE95016489. Source: 
OSTI; NTIS; GPO Dep. 

Polycrystalline thin-film photovoltaic modules made from copper 
indium diselenide (CIS), copper gallium diselenide (CGS), and cad- 
mium telluride (CdTe) arc nearing commercial development. A wide 
range of issues are being examined as these materials move from 
the laboratory to large-scale production facilities to ensure their 
commercial success. Issues of traditional interest include module 
efficiency, stability and cost. More recently, there is increased focus 
given to environmental, health and safety issues surrounding the 
commercialization of these same devices. An examination of the 
toxicological properties of these materials, and their chemical par- 
ents is fundamental to this discussion. Chemicals that can present 
large hazards to human health or the environment are regulated of- 
ten more strictly than those that are less hazardous. Stricter control 
over how these materials are handled and disposed can increase 
the costs associated with the production and use of these modules 
dramatically. Similarly, public perception can be strongly influenced 
by the inherent biological hazard that these materials possess. 
Thus, this report: presents a brief background tutorial on how toxi- 
cological data are developed and used; overviews the toxicological 
data available for CIS, CGS and CdTe; develops “reference doses” 
for each of these compounds; compares the reference doses for 
these compounds with those of their parents; discusses the impli- 
cations of these findings to photovoltaics industry. 


27735 (CONF-9408105—1-VUGRAPHS) Assessment of size- 
dependent -.mercury distribution in King Mackerel, 
Scomberomorus cavalla. Voit, E.O. (Medical Univ. of South Car- 
olina, Charleston, SC (United States). Dept. of Biometry and 
Epidemiology); Balthis, W.L. Medical Univ. of South Carolina, 
Charleston, SC (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-92EW50625. 
From 5. international conference on environmental sciences; 
Burlington (Canada); 11-15 Aug 1994. Order Number 
DE95016660. Source: OSTI; NTIS; GPO Dep. 

The assessment of health risks from fish contamination and the 
issuance of advisories require accurate characterizations of the ac- 
tual contaminant concentrations in fish of every relevant size. Such 
characterizations should not only contain statistical measures of lo- 
cation and variation, but provide a complete parameterization of 
the contaminant distribution for each given size class. This paper 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism and Toxicology 


proposes two methods for determining such distributions from scat- 
ter diagrams of contaminant concentration versus fish length and 
illustrates them with an analysis of mercury contaminant in king 
mackerel, Scomberomorus cavalla. The first method consists of fit- 
ting contamination data with a family of S-distributions. This family 
shows trends in its defining parameter values, and these trends 
provide a comprehensive characterization of the measured contam- 
inant concentrations. Each S-distribution has a rather simple 
mathematical structure from which one readily obtains secondary 
characteristics like quantiles, which are necessary for advanced 
simulation purposes. The second method takes into account that 
contaminant accumulation is the outcome of a metabolic process. 
When this process is modeled as a system of differential equa- 
tions, it can be reformulated in such a way that it describes how 
the contaminant distribution changes over a given period of time. 
The resulting distributions have a more complicated structure than 
those obtained with the first method, but they allow them to bridge 
the gap between individual metabolic accumulation processes and 
trends in populations 


27736 (CONF-950741—2) Strategies for use of biological 
markers of exposure. Henderson, R.F. Lovelace Biomedical and 
Environmental Research Inst., Albuquerque, NM (United States). 
Inhalation Toxicology Research Inst. [1995]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76EV01013. From 7. congress of the International Union of 
Toxicology and 7th international congress of toxicology - horizons 
in toxicology: preparing for the 21st century; Seattle, WA (United 
States); 2-7 Jul 1995. Order Number DE95017013. Source: OSTI; 
NTIS; GPO Dep. 

A major public health concern is the degree to which environ- 
mental or occupational exposures to exogenous chemicals result in 
adverse health effects. Biological markers have the potential for 
helping to answer this important question by providing links be- 
tween markers of exposures and markers of early stages of the 
development of disease. However, that potential requires in-depth, 
mechanistic research to be fully realized. Biological markers of ex- 
posure have been extensively investigated, and mathematical 
models of the toxicokinetics of agents have been developed to re- 
late exposures to internal doses. The field of clinical medicine has 
long used clinical signs and symptoms to detect disease. However, 
the critical area of research needed to improve the application of 
biomarkers to environmental health research is mechanistic re- 
search to link dose to critical tissues to the development of early, 
pre-clinical signs of developing disease. Only if the mechanism of 
disease induction is known can one determine the “biologically 
effective” dose and the earliest biological changes leading to dis- 
ease. 


27737 (ETDE-DE—193) Impact of dynamic changes of air 
composition and climate on terrestrial ecosystems in Hessen. 
Pt. 1. Impact of selected hydrocarbons and their daughter 
products (especially ozone) on plants. Umweltplanung, Arbeits- 
und Umweltschutz. Schriftenreihe der Hessischen Landesanstalt 
fuer Umwelt, v. 179. Gruenhage, L. (ed.); Hanewald, K. (ed.); 
Jaeger, H.J. (ed.); Ott, W. (ed.). Giessen Univ. (Germany). Inst. 
fuer Pflanzenoekologie; Hessische Landesanstalt fuer Umwelt, 
Wiesbaden (Germany). 1994. 72p. (In German). Order Number 
DE95503970. Source: OSTI; NTIS (US Sales Only). 

The report "Impact of selected hydrocarbons and their daughter 
products on plants” consists of three papers studying the effect of 
air pollutants on vegetation. The paper "Assessment of the dam- 
age potential of volatile organic compounds acting directly via the 
atmospheric pathway” discusses possible exposure pathways for 
pollutant transfer from the atmosphere to plants and looks one by 
one at the main component groups of volatile organic compounds 
in order to find out what components or component groups have 
damage potential for plants. Reactions by which gaseous organic 
compounds are degraded in the atmosphere are indicated in the 
contribution "Air-chemical reactions of volatile organic compounds 
and their products”; ozone accounts essentially for the degradation 
of most light-volatile compounds. The third paper "ozone as a 
stressor of plants in the field - new findings” points out the factors 
of influence determining ozone flow from the atmosphere to plants. 
(orig./MG) 
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27738 (KFK-PUG-3) Effect of outdoor and indoor air pollu- 
tion on lung function, bronchial hyperresponsiveness and risk 
of pulmonary disease of adults. Eltschka, R. (Freiburg Univ. 
(Germany). Zentrum Innere Medizin). Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). 
Oct 1992. 112p. (in German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). Project Number PUG 
85/003/1C. Order Number DE95798706. Source: OSTI; NTIS (US 
Sales Only). 

The effect of outdoor exposure to SOz, NOs, particulate pollu- 
tants, ozone and pollen on pulmonary function and respiratory 
discomfort was studied over a period of 1 1/2 yr in 133 no smoking 
adults at the city of Freiburg. Concentration of indoor and outdoor 
pollutants were measured. Between January and December 1989 
we found in comparison with other large towns low levels of SOz, 
NO, and particulate combustion products. The evaluation of indi- 
vidual exposure to air pollutants with lung function measurements 
shows that participants with essential hyperreactivity demonstrate a 
significant decrease of the FEV1/IVC - ratio with a threshold value 
of about 30 yo/m? NO,. The analyses of the longitudinal study 
shows a significant correlation between daily peakflow measure- 
ments and ozone levels in patients with symptomatic asthma 
bronchiale and chronic obstructive pulmonary disease. For pollen, 
SO2, NOz and anorganic particulate pollutants we did not find any 


significant effects on peak expiratory flow measurements. (orig/ 
MG) 


27739 (KFK-PUG—6) Air pollution, bronchial hyperreactivity 
and airway disease in children. Forster, J. (Freiburg Univ. (Ger- 
many). Universitaets-Kinderklinik); Hendel-Kramer, A.; Karmaus, 
W.; Kuehr, J.; Moseler, M.; Urbanek, R.; Weiss, K. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Umwelt 
und Gesundheit (PUG). Nov 1992. 148p. (in German). Sponsored 
by Land Baden-Wuerttemberg, Stuttgart (Germany). Project Num- 
ber PUG 85/015/1C. Order Number DE95798704. Source: OSTI; 
NTIS (US Sales Only). 

In the study population the lifetime prevalence of asthma (4,97% 
of n = 704) and point prevalence of bronchial hyperreactivity 
(26.7% of n = 558: positive bronchial challenge test with 400 yg 
carbachol) could be attributed partially to the use of single-room 
heatings. The finding was confirmed by a nested case-control- 
study. Outdoor NO» and related particle pollution, both found to be 
relatively low compared to other German towns, were not associ- 
ated with the prevalence of asthma or bronchial hyperreactivity. 
The incidence of asthmatic symptoms during the study period (22 
months) was associated with an NO»2 exposure of more than 40 
ug/m® (average outdoor concentration in fall/winter). In individuals 
with asthmatic symptoms (n = 106) forced expiratory volume 
(FEV,/VC\y) was reduced in a dose dependent manner, if the av- 
erage exposure exceeded 40 ya/m®. Conclusion: Individuals with 
asthmatic symptoms are prone to detrimental effects of NO» air 
pollution exceeding 40 yg/m® (average outdoor concentration in 
fall/winter). In so far the current outdoor air pollution gives cause 
for concern, thus we recommend further effort in order to reduce 
NOz and related pollutants. On an individual basis, in children with 
asthma (and with asthma in the family) the parents should be ad- 
vised not to use single-room heatings. (orig/MG) 


27740 (KFK-PUG-8) Damaging effects of ozone on human 
lungs. Vogt-Moykopf, |. (Landesversicherungsanstalt Baden, 
Heidelberg (Germany). Thoraxklinik). Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). 
Feb 1993. 153p. (in German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). Project Number PUG 
84/002/1C. Order Number DE95798705. Source: OSTI; NTIS (US 
Sales Only). 

The results of the present investigation as to the influence of 
gaseous ozone on cultivated human lung fibroblasts are based on 
a specific assay system established in our lab which permitted to 
bring both the gaseous toxicant and the cellular monolayer into inti- 
mate contact. Our assays used cultivated monolayers of human 
lung fibroblasts grown from operation biopsies from putatively 
healthy lung tissue. Influence of 0.5 ppm ozone for 20 hours in- 
duced an increase in cell mortality by 29%, whereas 2.5 ppm 
ozone for 4 hours increased fibroblast mortality by 74%. Lung 
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fibroblasts damaged by ozone display the light-microscopical char- 
acters of a “vitreous” nucleus and characteristic protuberances of 
their surfaces. Electron-microscopical investigations revealed either 
undamaged cells or deceased fibroblasts, with no intermediate 
stages typical of ozone-damage being evident in cellular ultrastruc- 
ture. Ozone induced changes of cell metabolism, were investigated. 
Cytotoxic effects of ozone could be lowered by the addition of 
asorbic acid (vitamin C) to culture media either during experiments, 
or by preincubation of cells with ascorbic acid prior to appiication to 
ozone. E.g., the addition of 1 mM ascorbic acid to media or prein- 
cubation with that vitamin concentration lowered the cellular 
mortality observed after 5 ppm ozone for 4 hours by 22%. Fibrob- 
last clones grown from various human individuals displayed a very 
well-marked variability in their reaction to the toxicant. (orig./MG) 


27741 (KFK-PUG-16) Studies quantifying modulatory ef- 
fects of inhaled NO» and SO, on tracheal mucus secretion, 
proliterative activity of airway epithelium and architecture of 
lung parenchyma. Wagner, U. (Marburg Univ. (Germany). Medi- 
zinisches Zentrum fuer Pathologie); Barth, P.J.; Bredenbroeker, D.; 
Haase, H.; Locher, A.; Janssen, P. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). 
Oct 1995. 93p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). Foerderkennzeichen PUG L 
92006. Order Number DE95798796. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The following studies were designed to quantify changes in tra- 
cheal mucus secretion and epithelial proliferation of peripheral 
airways induced by inhaled NO2 and SO,. Groups of male 
Sprague-Dawley rats were exposed alternatively to 1, 5, 10 and 20 
ppm NOz and SOz the exposure-time being 3 or 25 days (d) re- 
spectively. Studies of tracheal mucus secretion radiolabelling 
mucins with °S clearly demonstrated a concentration dependant 
modulation of mucus secretion. We were able to demonstrate for 
the first time a significant increase of mucus secretion due to sub- 
mucosal application of the peptide hormone GLP-1(7-36)amide. 
We were able to demonstrate amylin to be a potent secretagogue, 
dose-dependently stimulating mucus secretion. Our morphologic 
data reveal the effects caused by concentrations between 4-5 ppm 
NOx» to be so small, that they are hardly detectable at light micro- 
scopic level. The assessment of proliferative activity, however, 
clearly demonstrates an increased proliferation due to even lower 
concentrations indicating, that even 1 ppm is able to cause epithe- 
lial impairment with consecutive regeneration. Double-labelling 
techniques of proliferation markers and the 10 kD Clara cell spe- 
cific antigen reveal the Clara cell to be the only source for 
epithelial regeneration in peripheral airways under the reported ex- 
perimental conditions of this study. (orig.) 


27742 (UCRL-52000-95-9) Science and technology review, 
September 1995. Lawrence Livermore National Lab., CA (United 
States). Sep 1995. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016655. Source: OSTI; NTIS; GPO Dep. 

This report describes efforts to identify the metabolic pathways of 
heterocyclic amines in animals and humans. These heterocyclic 
amines are potent mutagens when foods derived from muscle and 
other protein sources are cooked. Attempts have been made to 
study the effects of these toxic compounds on DNA. Attention is fo- 


cused on the potential cancer risks associated with their intake as 
food. 


27743 (UCRL-ID-120878) Evaluation of beryllium exposure 
assessment and control programs at AWE, Cardiff Facility, 
Rocky Flats Plant, Oak Ridge Y-12 Plant and Lawrence Liver- 
more National Laboratory. Phase 1. Johnson, J.S. (Lawrence 
Livermore National Lab., CA (United States)); Foote, K.L.; Slawski, 
J.W.; Cogbill, G. Lawrence Livermore National Lab., CA (United 
States). 28 Apr 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95014939. Source: OSTI; NTIS; GPO Dep. 

Site visits were made to DOE beryllium handling facilities at the 
Rocky Flats Plant; Oak Ridge Y-12 Plant, LLNL; as well as to the 
AWE Cardiff Facility. Available historical data from each facility 
describing its beryllium control program were obtained and summa- 
rized in this report. The AWE Cardiff Facility computerized Be 





personal and area air-sampling database was obtained and a 
preliminary evaluation was conducted. Further validation and docu- 
mentation of this database will be very useful in estimating worker 
Be. exposure as well as in identifying the source potential for a va- 
riety of Be fabrication activities. Although all of the Be control 
programs recognized the toxicity of Be and its compounds, their 
established control procedures differed significantly. The Cardiff Fa- 
cility, which was designed for only Be work, implemented a very 
strict Be contro] program that has essentially remained unchanged, 
even to today. LLNL and the Oak Ridge Y-12 Plant also impile- 
mented a strict Be control program, but personal sampling was not 
used until the mid 1980s to evaluate worker exposure. The Rocky 
Flats plant implemented significantly less controls on beryllium pro- 
cessing than the three previous facilities. In addition, records were 
less available, management and industrial hygiene staff turned 
over regularly, and less control was evident from a management 
perspective 


27744 (UCRL-JC—120107) Chloroform and _trichiorcethy- 
lene uptake from water into human skin in vitro: Kinetics and 
risk implications. Bogen, K.T.; Keating, GA. Vogel, J.S. 
Lawrence Livermore National Lab., CA (United States). Mar 1995. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9504180—1: Prediction of percu- 
taneous penetration-methods measurements modelling, La Grande 
Motte (France), Apr 1995). Order Number DE95014524. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A model recently proposed by the US Environmental Protection 
Agency (EPA) predicts that short-term dermal uptakes of organic 
environmental water contaminants are proportional to the square 
root of exposure time. The model appears to underestimate dermal 
uptake, based on very limited in vivo uptake data obtained primarily 
using human subjects. To further assess this model, we examined 
in vitro dermal uptake kinetics for aqueous organic chemicals using 
accelerator mass spectrometry (AMS). Specifically, we examined 
the kinetics of in vitro dermal uptake of '*C-labeled chloroform and 
trichloroethylene from dilute (5-ppb) aqueous solutions using full- 
thickness human cadaver skin exposed for (<1 hr). 
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27745 (LBL-37330) Computed tomography and optical 
remote sensing: Development for the study of indoor air pol- 
lutant transport and dispersion. Drescher, A.C. Lawrence 
Berkeley Lab., CA (United States). Jun 1995. 187p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. BCS-9057298. Order Number DE95016448. Source: 
OSTI; NTIS; GPO Dep. 

This thesis investigates the mixing and dispersion of indoor air 
poliutants under a variety of conditions using standard experimen- 
tal methods. It also extensively tests and improves a novel 
technique for measuring contaminant concentrations that has the 
potential for more rapid, non-intrusive measurements with higher 
spatial resolution than previously possible. Experiments conducted 
in a sealed room support the hypothesis that the mixing time of an 
instantaneously released tracer gas is inversely proportional to the 
cube root of the mechanical power transferred to the room air. One 
table-top and several room-scale experiments are performed to test 
the concept of employing optical remote sensing (ORS) and 
computed tomography (CT) to measure steady-state gas concen- 
trations in a horizontal plane. Various remote sensing instruments, 
scanning geometries and reconstruction algorithms are employed. 
Reconstructed concentration distributions based on existing itera- 
tive CT techniques contain a high degree of unrealistic spatial 
variability and do not agree well with simultaneously gathered 
point-sample data. 
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Refer also to citation(s) 25148, 25149, 25151, 25170, 25192, 
25280, 25329, 25330, 25354, 25392, 25393, 25394, 25397, 25414, 
25506, 25534, 25547, 25748, 25749, 25940, 25943, 26495, 26496, 
26768, 27395, 27432, 27441, 27534, 27537, 27539, 27541, 27547, 
27578, 27581, 27614, 27615, 28440 


27746 (ANUMCS/CP-85787) Automatic differentiation, tan- 
gent linear models, and (pseudo) adijoints. Bischof, C.H. 
Argonne National Lab., IL (United States). [1993]. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-9306285-—2: North Atlantic Treaty Orga- 
nization/Advanced Study Institute (NATO/ASI) workshop in high 
performance computing in geosciences, Chamouix (France), 21-25 
Jun 1993). Order Number DE95013715. Source: OSTI; NTIS; 
GPO Dep. 

This paper provides a brief introduction to automatic differentia- 
tion and relates it to the tangent linear model and adjoint 
approaches commonly used in meteorology. After a brief review of 
the forward and reverse mode of automatic differentiation, the ADI- 
FOR automatic differentiation tool is introduced, and initial results of 
a sensitivity-enhanced version of the MMS PSU/NCAR mesoscale 
weather model are presented. We also present a novel approach to 
the computation of gradients that uses a reverse mode approach 
at the time loop level and a forward mode approach at every time 
step. The resulting “pseudoadjoint” shares the characteristic of an 
adjoint code that the ratio of gradient to function evaluation does 
not depend on the number of independent variables. In contrast to 
a true adjoint approach, however, the nonlinearity of the model 
plays no role in the complexity of the derivative code. 


27747 (BNL-61965) Characterization of a transient +2 sul- 
fur oxidation state intermediate from the oxidation of aqueous 
sulfide. Vairavmurthy, M.A.; Zhou, Weiqing. Brookhaven National 
Lab., Upton, NY (United States). Apr 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE95016017. Source: OSTI; NTIS; 
GPO Dep. 

The oxidation H2S to sulfate involves a net transfer of eight elec- 
trons and occurs through the formation of several partially oxidized 
intermediates with oxidation states ranging from —1 to +5. Known 
intermediates include elemental sulfur (oxidation state 0), polysul- 
fides (outer sulfur: —1, inner sulfur: 0), sulfite (+4) and thiosulfate 
(outer sulfur: —1, inner sulfur: +5). A noticeable gap in this series 
of intermediates is that of a +2 sulfur oxidation state oxoacid/ 
oxoanion species, which was never detected experimentally. Here, 
we present evidence of the transient existence of +2 oxidation 
state intermediate in the Ni(Il)-catalyzed oxidation of aqueous sul- 
fide. X-ray absorption near-edge structure (XANES) spectroscopy 
and Fourier-transform-infrared (FT-IR) spectroscopy were used to 
characterize this species; they suggest that it has a sulfoxylate ion 
(SOz*-) structure. 


27748 (LA-UR-95-922) Utilization of near-source video and 
ground motion in the assessment of seismic source functions 
from mining explosions. Stump, B.W. (Los Alamos National Lab.., 
NM (United States)); Anderson, D.P. Los Alamos National Lab., 
NM (United States). [1995]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-951157-2: Engineering blasting technique, Kunming 
(China), 7-10 Nov 1995). Order Number DE95009424. Source: 
OSTI; NTIS; GPO Dep. 

Constraint of the operative physical processes in the source re- 
gion of mining explosions and the linkage to the generation of 
seismic waveforms provides the opportunity for controlling ground 
motion. Development of these physical models can also be used in 
conjunction with the ground motion data as diagnostics of blasting 
efficiency. In order to properly address the multi-dimensional 
aspect of data sets designed to constrain these sources, we are in- 
vestigating a number of modem visualization toois that have only 
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recently become available with new, high-speed graphical comput- 
ers that can utilize relatively large data sets. The data sets that are 
combined in the study of mining explosion sources include near- 
source ground motion acceleration and velocity records, velocity of 
detonation measurements in each explosive hole, high speed film, 
video and shot design information. 


27749 (LA-UR-95-923) Ground motion characterization of 
the single shot in a mining blast array with the close-in seis- 
mic data. Yang, Xiaoning (Southern Methodist Univ., Dallas, TX 
(United States). Dept. of Geological Sciences); Stump, B.W. Los 
Alamos National Lab., NM (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-951157—1: Engineering blasting technique, 
Kunming (China), 7-10 Nov 1995). Order Number DE95009423. 
Source: OSTI; NTIS; GPO Dep. 

Ground motion data from single, cylindrical explosions with the 
same source configuration as the individual explosions that make 
up a production mining blast array are analyzed. Strong shear mo- 
tion is observed which can not be accounted for by the simple 
explosion source. Spall (the detachment and slap-down of the near 
surface strata and the separation of the burden and overburden 
from the continuum) accompanying the explosion seems to play an 
important role in shear wave energy generation. These shear 
energy may be the most damaging to the structures near the pro- 
duction site 


27750 (LA-UR-95-1980) Inverse geophysical and potential 
scattering on a small body. Katsevich, A.l.; Ramm, A.G. Los 
Alamos National Lab., NM (United States). [1995]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9506251-1: 1995 international symposium 
on Optical Science Engineering and Instrumentation (SPIE), San 
Diego, CA (United States), 12 Jun 1995). Order Number 
DE95015257. Source: OSTI; NTIS; INIS; GPO Dep. 

Simple and numerically stable approaches to approximate solu- 
tion of inverse geophysical and potential scattering problems are 


described. The method we propose consists of two steps. Let v(z) 
be the inhomogeneity (potential), and let D be its support, First, we 
find approximations to the zeroth moment (total intensity) [pv(z)dz 


and the first moment (center of gravity) Jozu(2y/ [pv(z)dz of the 


function v(z). We call this step “inhomogeneity localization”, 
because in many cases the center of gravity lies inside D or is lo- 
cated close to it. Second, we refine the above moments and find 
the tensor of the second central moments of v(z). Using this infor- 
mation, we find an ellipsoid D and a real constant v, such that the 
inhomogeneity (potential),(z) = v, z « D, and v(z) = 0, z e D, fits 
best the scattering data and has the same zeroth, first, and second 
moments. We call this step “approximate inversion”. The proposed 
method does not require any intensive computations, it is very sim- 
ple to implement and it is relatively stable towards noise in the 
data. 


27751 (LA-UR-95-2690) The Los Alamos National Labora- 
tory source geometry experiment. Stump, B.W.; Pearson, D.C.; 
Edwards, C.L.; Baker, D.F. Los Alamos National Lab., NM (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950921 1— 
6: 17. annual seismic research symposium on monitoring a 
comprehensive test ban treaty, Scottsdale, AZ (United States), 11- 
15 Sep 1995). Order Number DE95016977. Source: OSTI; NTIS; 
GPO Dep. 

The Source Geometry Experiment was successfully conducted 
over the time period 17 April to 7 May 95. Recording in the mine 
was conducted 24 April to 4 May 95. Five single sources were 
instrumented that included four cylindrical charges at different bur- 
dens (distance from the free face) and a pseudo-spherical charge. 
Nine production shots conducted during the two week visit to the 
mine were also recorded. Included in these production shots were 
a number of explosions designed to primarily bulk (no cast) the 
overburden and a number which cast material into the mine pit. In- 
strumentation was divided into six primary types: (1) Near-source 
accelerometers were deployed at distances of approximately 20 to 
300 m [14, three-component 25 g/volt accelerometers and 16, 


448 ERA Vol. 20, No. 11 


three-component 1 g/volt accelerometers]; (2) Linear array of ve- 
locity gauges to quantify wave propagation effects [4-11 three 
component strong motion velocity gauges]; (3)Far-field velocity 
gages deployed in an azimuthal array around the mine at ranges 
from 500 to 2500 m [8, three component velocity gauges]; (4) High 
speed film and multiple camera video designed to quantify the two 
and three dimensional affects around the explosions [2 high speed 
cameras and 3 Hi-8 video cameras]; (5) Velocity of detonation and 
detonation time measurements of selected explosions [2 VODR 
systems]; and (6) Pre and post shot laser survey. Any one shot 
had as many as 154 channels of data. Although the complete data 
set is still being assembled, quality checked and analyzed, it 
appears that nearly 2,000 channels of data were successfully re- 
covered during the experiment. Preliminary analysis of the data 
illustrates the: (1) Significant spall accompanied both the cylindrical 
and spherical single sources; (2) Similarity of waveforms from the 
cylindrical and spherical single sources; (3) Strong variations in the 
body and surface wave generation from the nine production shot. 


27752 (LA-UR-95-2692) Regional characterization of West- 
ern China. Randall, G.E.; Weaver, T.A.; Hartse, H.E.; Taylor, S.R.; 
Warren, R.G.; Cogpbill, A.H. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9509211-— 
5: 17. annual seismic research symposium on monitoring a 
comprehensive test ban treaty, Scottsdale, AZ (United States), 11- 
15 Sep 1995). Order Number DE95016978. Source: OSTI; NTIS; 
GPO Dep. 

Geological, geophysical, and seismic data are being assembled 
and organized into a knowledge base for Western China as part of 
the CTBT Research and Development regional characterization ef- 
fort. We have begun our analysis using data from the station WMQ 
of the Chinese Digital Seismic Network (CDSN). Regional seismo- 
grams are being analyzed to construct travel time curves, velocity 
models, attenuation characteristics, and to quantify regional propa- 
gation effects such as phase blockages. Using locations from the 
USGS Preliminary Determination of Epicenters (PDE) we have 
identified Pn, Pg, Sn, and Lg phases, constructed travel time 
curves, and estimated apparent velocities using linear regression. 
Surface wave group velocities will be measured and inverted for 
regional structure. Preliminary noise spectra for WMQ have been 
obtained from the IRIS DMC. Chinese seismicity catalogs from the 
USGS and SSB are being used to identify and obtain seismic data 
(including mine seismicity) and information for lower magnitude 
events. We have identified the locations of nearly 500 mines in 
China for inclusion in the knowledge base. Future work will involve 
expanding the data collection and analysis efforts to a larger region 
using data from additional CDSN, IRIS and portable stations. 


27753 (LBL-37238) Low frequency elastic wave scattering 
by an inclusion: Limits of applications. Gritto, R.; Korneev, 
V.A.; Johnson, L.R. Lawrence Berkeley Lab., CA (United States). 
May 1995. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95015140. Source: OSTI; NTIS; GPO Dep. 

The present investigation considers various approximations for 
the problem of low frequency elastic waves scattered by a single, 
small inclusion of constant elastic parameters. For the Rayleigh ap- 
proximation containing both near and far field terms, the scattered 
amplitudes are investigated as a function of distance from the scat- 
terer. Near field terms are found to be dominant for distances up to 
two wavelengths, after which far field solutions correctly describe 
the scattered field. At a distance of two wavelengths the relative 
error between the total and the far field solution is about 15% and 
decreases with increasing, distance. Deriving solutions for the lin- 
ear and quadratic Rayleigh-Born approximation, the relative error 
between the nonlinear Rayleigh approximation and the linear and 
quadratic Rayleigh-Born approximation as a function of the scatter- 
ing angle and the parameter perturbation is investigated. The 
relative error reveals a strong dependence on the scattering angie, 
while the addition of the quadratic term significantly improves the 
approximation for all scattering angles and parameter perturba- 
tions. An approximation for the error caused by linearization of the 
problem, based entirely on the perturbations of the parameters 
from the background medium, and its validity range given. We also 





investigate the limit of the wave parameter for Rayleigh scattering 
and find higher values than previously assumed. By choosing rela- 
tive errors of 5%, 10% and 20% between the exact solution and 
the Rayleigh approximation, we find the upper limits for the param- 
eter kpR to be 0.55, 0.7 and 0.9, respectively. 


27754 (UCRL-CR-120671) Seismic and source characteris- 
tics of large chemical explosions. Final report. Adushkin, V.V.; 
Kostuchenko, V.N.; Pernik, L.M.; Sultanov, D.D.; Zcikanovsky, V.1. 
Lawrence Livermore National Lab., CA (United States). Jan 1995. 
334p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95013310. 
Source: OSTI; NTIS; GPO Dep. 

From the very beginning of its arrangement in 1947, the Institute 
for Dynamics of the Geospheres RAS (former Special Sector of the 
Institute for physics of the Earth, RAS) was providing scientific ob- 
servations of effects of nuclear explosions, as well as large-scale 
detonations of HE, on environment. This report presents principal 
results of instrumental observations obtained from various large- 
scale chemical explosions conducted in the Former-Soviet Union in 
the period of time from 1957 to 1989. Considering principal aim of 
the work, tamped and equivalent chemical explosions have been 
selected with total weights from several hundreds to several thou- 
sands ton. In particular, the selected explosions were aimed to 
study scaling law from excavation explosions, seismic effect of 
tamped explosions, and for dam construction for hydropower sta- 
tions and soil melioration. Instrumental data on surface explosions 
of total weight in the same range aimed to test military technics 
and special objects are not included. 


27755 (UCRL-CR-120929) Characteristics of seismic 
waves from Soviet peaceful nuclear explosions in salt. 
Adushkin, V.V. (Academy of Sciences, Moscow (Russian Federa- 
tion). Inst. for Dynamics of the Geospheres); Kaazik, P.B.; 
Kostyuchenko, V.N.; Kuznetsov, O.P.; Nedoshivin, N.I.; Rubin- 
shtein, K.D.; Sultanov, D.D. Lawrence Livermore National Lab., CA 
(United States); Academy of Sciences, Moscow (Russian Federa- 
tion). Inst. for Dynamics of the Geospheres. Apr 1995. 198p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95013311. Source: 
OSTI; NTIS; GPO Dep. 

The report is carried out by the Institute for Dynamics of the 
Geospheres, Russian Academy of Sciences under contract 
NB280344 with Lawrence Livermore National Laboratory, Univer- 
sity of California. The work includes investigation of seismic waves 
generation and propagation from Soviet peaceful underground nu- 
clear explosions in salt based on the data from temporary and 
permanent seismic stations. The explosions were conducted at the 
sites Azgir and Vega within the territory of the Caspian depression 
of the Russian platform. The data used were obtained in the fol- 
lowing conditions of conduction: epicentral distance range from 0 
to 60 degrees, yields from 1 to 65 kt and depths of burial from 160 
to 1500 m. 


27756 (UCRL-CR-121213) Geologic and tectonic charac- 
teristics of rockbursts. Adushkin, V.V. (Academy of Sciences, 
Moscow (Russian Federation). Inst. for Dynamics of the Geo- 
spheres); Charlamov, V.A.; Kondratyev, S.V.; Rybnov, Y.S.; 
Shemyakin, V.M.; Sisov, |.A.; Syrnikov, N.M.; Turuntaev, S.B.; 
Vasilyeva, T.V. Lawrence Livermore National Lab., CA (United 
States). Jun 1995. 188p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015967. Source: OSTI; NTIS; GPO Dep. 

The modern mining enterprises have attained such scales of en- 
gineering activity that their direct influence to a rock massif and in 
series of cases to the region seismic regime doesn’t provoke any 
doubts. Excavation and removal of large volumes of rock mass, in- 
dustrial explosions and other technological factors during long time 
can lead to the accumulation of man-made changes in rock mas- 
sifs capable to cause catastrophic consequences. The stress state 
changes in considerable domains of massif create dangerous con- 
centration of stresses at large geological heterogeneities - faults 
localized in the mining works zone. External influence can lead in 
that case to such phenomena as tectonic rockbursts and man- 
made earthquakes. The rockbursts problem in world mining 
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practice exists for more than two hundred years. So that its actual- 
ity not only doesn’t decrease but steadily mounts up as due to the 
mining works depth increase, enlargement of the useful minerals 
excavations volumes as due to the possibility of safe use of the 
rock massif potential energy for facilitating the mastering of the 
bowels of the Earth and for making that more cheap. The purpose 
of present work is to study the engineering activity influence to pro- 
cesses occurring in the upper part of Earth crust and in particular 
in a rock massif. The rock massif is treated in those studies as a 
geophysical medium - such approach takes into account the pres- 
ence of block structure of medium and the continuous exchange of 
energy between parts of that structure. The idea “geophysical 
medium” is applied in geophysics sufficiently wide and stresses the 
difference of actual Earth crust and rock massifs from the continu- 
ous media models discussed in mechanics. 


27757 (UCRL-ID—121178) Calculations of fluid-mineral 
equilibria in the Aspo Hard Rock Laboratory. Bruton, C.J. 
Lawrence Livermore National Lab., CA (United States). May 1995. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95015123. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this report is to evaluate the utility of the EQ3/6 
geochemical codes in describing mineral-fluid equilibria in the low 
temperature (<25°C) systems at the Aespoe Hard Rock Labora- 
tory (HRL). Data on fluid chemistry and on_ fracture-filling 
mineralogy with depth were obtained from Smellie and Laakso- 
harju. Average temperatures in the HRL boreholes are generally 
less than 20°C. EQ3/6 was used to evaluate the extent to which 
equilibrium is achieved between minerals and fluids in these sys- 
tems. Smellie and Laaksoharju used the PHREEQE geochemical 
modeling code to calculate saturation indices for fracture-lining 
minerals in boreholes KASO2, KASO3, KASO04 and KASO6 in order 
to “support the presence or absence of the major fracture miner- 
als”. They noted that only calcite and gypsum may be expected to 
attain equilibrium under the low temperature conditions Aespoe. 
However, they used closeness to equilibrium as an indicator of 
“stable conditions, long bedrock residence/reaction times and slow 
to stagnant flow in the system.” EQ3 was used to calculate mineral 
saturation indices for comparison, and EQ6 was used to try to pre- 
dict the mineral assemblages coexisting with fluids. 


27758 (UCRL-ID-121252) Status report on preliminary as- 
sessment of variations of regional phases and discriminants 
with distance. Goldstein, P.; Schultz, C. Lawrence Livermore Na- 
tional Lab., CA (United States). 5 Jun 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95015899. Source: OSTI; NTIS; GPO 
Dep. 

An improved understanding of the variability of regional seismic 
phases with distance is needed to improve the performance and 
transportability of regional seismic discriminants. Observations of 
large variations in regional phase amplitudes, over relatively short 
distances, are not uncommon. For example, large variations in Pn 
amplitudes of the Non-Proliferation Experiment (NPE) were ob- 
served along lines to the west (e.g., Keller et al., 1994), and 
northwest (e.g., McCormack et al., 1994). Numerous studies, in a 
number of areas, have also observed large variations in Sn and Lg 
over relatively short distances (e.g., Kadinsky-Cade et al., 1981; Ni 
and Barazangi, 1983). An improved understanding of these varia- 
tions has been gained from numerous empirical observations (e.g., 
Chavez and Priestley, 1984; Zhang et al., 1994) and theoretical 
studies (e.g., Campillo, 1990, Kennett, 1993). We are developing a 
number of techniques and procedures for characterizing such fea- 
tures on a region specific basis. 


27759 (UCRL-ID—121253) Status report on method and re- 
sults for new discriminants and combinations of discriminants 
for different ranges. Goldstein, P. Lawrence Livermore National 
Lab., CA (United States). 7 Apr 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95015896. Source: OSTI; NTIS; GPO Dep. 

A number of discriminants have been developed for seismic 
monitoring. These include the Ms-mb discriminant which measures 
differences in surface and body wave magnitudes (e.g., Marshall 
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and Basham, 1972), short period P to S wave amplitude ratio dis- 
criminants (e.g., Blandford, 1981) and spectral ratios discriminants 
(e.g., Murphy and Bennett, 1982). Unfortunately, existing discrimi- 
nation capabilities are insufficient to meet the needs that will be 
required by a comprehensive test ban treaty (CTBT). Of particular 
concern are limitations of current capabilities for discriminating 
small magnitude (mb<4) seismic events such as earthquakes, min- 
ing explosions, and mining related seismicity (rockbursts and 
collapse events) from small magnitude nuclear explosions (both 
coupled and decoupled). In this report, we summarize our work on 
the development of new methods for discriminating such small 
magnitude events. 


27760 (UCRL-ID-121263) SALUT: Containment data report. 
Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., CA 
(United States). May 1995. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95015946. Source: OSTI; NTIS; GPO Dep. 

The SALUT event was detonated in hole U20ak of the Nevada 
Test Site as indicated in Fig. 1.1. The device had a depth-of-burial 
of 607 m in the Scrugham Peak rhyolite of Area 20, about 15 m 
above the standing water level (SWL), as shown in Figures 1.2 and 
1.3. Stemming of the 2.44 m diameter emplacement hole followed 
the plan shown in Fig. 1.4. A log of the stemming operations was 
maintained by Holmes & Narver. Detonation time was 08:15 PDT 
on June 12, 1985 and about 10 hours, 17 minutes later a sub- 
surface collapse progressed upwards to a depth between 200 and 
270 m. No radiation arrivals were detected in the emplacement 
hole and the SALUT containment was considered successful. 


27761 (UCRL-JC—120969) Constraints on elastic parame- 
ters and implications for lithology on VTI media. Berge, P.A. 
Lawrence Livermore National Lab., CA (United States). 2 Jun 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-951013—2: Annual meet- 
ing of the Society of Exploration Geophysicists, Houston, TX 
(United States), 8-12 Oct 1995). Order Number DE95015108 
Source: OSTI; NTIS; GPO Dep. 

Energy considerations provide constraints on elastic stiffnesses 
in media exhibiting transverse isotropy with a vertical axis of sym- 
metry. If the anisotropy is due to thin layers, additional constraints 
hold. The constraints can be used to provide insight into the mech- 
anisms causing the anisotropy, which in turn gives information 
about the lithology. These ideas are illustrated by some examples 
of anisotropic sedimentary rocks and sediments from the literature. 
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27762 (LBL-PUB-5413) LBNL Institutional Plan, FY 1996— 
2001. Draft. Lawrence Berkeley Lab., CA (United States). Jun 
1995. 127p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95014797. Source: OSTI; NTIS; INIS; GPO Dep. 

The FY 1996-2001 Institutional Plan provides an overview of the 
Lawrence Berkeley National Laboratory mission, strategic plan, 
core business areas, critical success factors, and the resource re- 
quirements to fulfill its mission in support of national needs in 
fundamental science and technology, energy resources, and envi- 
ronmental quality. The Strategic Plan section identifies long-range 
conditions that will influence the Laboratory, as well as potential re- 
search trends and management implications. The Core Business 
Areas section identifies those initiatives that are potential new re- 
search programs representing major long-term opportunities for the 
Laboratory, and the resources required for their implementation. It 
also summarizes current programs and potential changes in re- 
search program activity, science and technology partnerships, and 
university and science education. The Critical Success Factors 
section reviews human resources; work force diversity; environ- 
ment, safety, and health programs; management practices; site 
and facility needs; and communications and trust. The Resource 
Projections are estimates of required budgetary authority for the 
Laboratory's ongoing research programs. The Institutional Plan is a 
management report for integration with the Department of Energy's 
strategic planning activities, developed through an annual planning 
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process. The plan identifies technical and administrative directions 
in the context of the national energy policy and research needs 
and the Department of Energy’s program planning initiatives. 
Preparation of the plan is coordinated by the Office for Planning 
and Communications from information contributed by the Labora- 
tory's scientific and support divisions. 
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Refer also to citation(s) 26680, 26792, 27750, 27833, 27834, 
27840, 27842, 27883, 28099, 28126 


27763 (ANL/RE/CP-84716) An approximate method for dy- 
namic plastic response of strain hardening beams. Youngdahl, 
C.K. Argonne National Lab., IL (United States). Nov 1994. 16p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. (CONF-950740-79: Joint 
ASME/JSME pressure vessels and piping conference, Honolulu, HI 
(United States), 23-27 Jul 1995). Order Number DE95014077. 
Source: OSTI; NTIS; GPO Dep. 

Mode methods for rigid, perfectly plastic structures usually 
involve the definition of a basic mode having a fixed velocity or dis- 
placement profile and time-dependent amplitude and then the 
determination of an amplitude history, using momentum and en- 
ergy principles, that gives a good approximation to the exact final 
displacement at some point of the structure. Because of the perfect 
plasticity assumption, the basic mode consists of stationary plastic 
hinges connected by rigid links. If the material strain-hardens, the 
deformation profile changes significantly during the response and 
the size of the plastically deforming region changes as the motion 
progresses. In the method presented here, polynomials in the spa- 
tial coordinates with time-dependent coefficients are used to 
represent the deformation in time-dependent plastic regions, which 
are connected by rigid links. Two stress fields are associated with 
the modal shape, one satisfying the dynamic relations and the 
other satisfying the constitutive equations. The application of 
suitable matching conditions results in a set of simultaneous differ- 
ential equations for the time dependence of the plastic region sizes 
and the amplitude coefficients of the modal shape. Pulse shape ef- 
fects are automatically taken into account, and the motion during 
the pulse is computed. The procedure can be made as accurate as 
desired by increasing the number of terms in the mode shape, with 
a corresponding increase in the number of matching conditions. 
This report gives a derivation of the mode solution for a strain- 
hardening, clamped beam. The analogous modes for the simply 
supported and cantilever beam can be obtained from this solution 
by eliminating the appropriate plastic region in the governing equa- 
tions. 


27764 (CONF-9404137-, pp. 8-16) Poincare’s resonances 
and extension of classical and quantum dynamics. Petrosky, T. 
(Univ. of Texas, Austin, TX (United States)); Prigogine, |. Argonne 
National Lab., IL (United States). [1994]. DOE Contract FG05- 
88ER13897. From 12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994. In Proceedings of the 
Twelfth Symposium on Energy Engineering Sciences: Fluid/thermal 
systems and dynamics. 298p. Order Number DE94017694. 
Source: OSTI; NTIS; GPO Dep. 

For unstable dynamical systems, there appear new solutions in 
extended function spaces for statistical description (in terms of the 
Liouville-von Neumann equation for the Hamiltonian systems and 
by the Perron-Frobenius operator for chaotic maps). These solu- 
tions are generally irreducible to trajectories or wave functions, as 
well as breaking time symmetry. For integrable systems, however, 
they reduce to trajectories or to wave functions as special solu- 
tions. Our extension of dynamics unifies the two conflicting views 
of nature, the static view, based of the laws of dynamics and the 
evolutionary one, based on nonequilibrium thermodynamics. 


27765 (1C-95/94) A note on the genus of certain curves 
defined on finite fields. Torres, F. International Centre for Theo- 
retical Physics, Trieste (Italy). Jun 1995. 5p. Order Number 
DE95635659. Source: OSTI; NTIS (US Sales Only); INIS. 





We prove the following results which was conjectured by 
Stichtenoth and Xing: let g be the genus of a non-singular alge- 
braic curve defined over the finite field F,2 and whose number of 
F,*-rational points attains the Hasse-Weil bound; then either 4g < 
(q-1)* or 2g = (q-1)q. (author). 6 refs. 


27766 (INIS-mf—14550, pp. 27) Advances in cavity quantum 
electrodynamics and new tests of quantum theory. Haroche, S. 
(Departement de Physique de |’Ecole Normale Superieure, Paris 
(France)). Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (CONF-9409362-: 44. annual convention of 
the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. QUANTUM MECHANICS /photons; QUAN- 
TUM MECHANICS/quantum _ electrodynamics; QUANTUM 
MECHANICS/vacuum states; PHOTON-ATOM COLLISIONS; PHO- 
TONS; SCHROEDINGER EQUATION 


27767 (INIS-mf—14550, pp. 27) Cooling of atoms by laser: 
quantitized moving of atoms and quantum statistics. Zoller, P. 
(Joint Inst. for Laboratory Astrophysics, Univ. of Colorado, Boulder, 
CO 80309-440 (United States)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/atom transport; 
QUANTUM MECHANICS/bose-einstein condensation; QUANTUM 
MECHANICS/optical models; INTERATOMIC FORCES; LASERS; 
MATHEMATICAL MODELS; POTENTIALS 


27768 (INIS-mf-14550, pp. 28) Manipulation of atoms and 
molecules by new laser methods: coherent transfer of occu- 
pied states and momentum and applications. Bergmann, K. 
(Kaiserslautern Univ. (Germany). Fachbereich Physik). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/laser radiation; 
QUANTUM MECHANICS/laser spectroscopy; QUANTUM ME- 
CHANICS/occupation number; COHERENT RADIATION; ENERGY 
LEVELS; EXPERIMENTAi DATA; MOLECULE COLLISIONS; MO- 
MENTUM TRANSFER 


27769 (INIS-mf-14550, pp. 28) Quantum cryptography and 
computation. Ekert, A.K. (Merton College, Physics Dept., Oxford 
Univ., OX1 4JD Oxford (United Kingdom)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCULATION METHODS/computer 
graphics; CALCULATION METHODS/mach-zehnder interferometer; 
CALCULATION METHODS/mathematical models; BOHM CRITE- 
RION; QUANTUM MECHANICS 


27770 (INIS-mf-14550, pp. 51) Topological interference in 
anharmonic oscillators. Kasperkovitz, P. (Technische Hochschule, 
Vienna (Austria). Inst. fuer Theoretische Physik); Peev, M. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANHARMONIC OSCILLATORS/ 
mathematical models; ANHARMONIC OSCILLATORS/wave 
propagation; COMPUTER CALCULATIONS; PHASE SPACE; PO- 
TENTIALS; TIME-SERIES ANALYSIS; TOPOLOGICAL MAPPING; 
TRAJECTORIES; WIGNER DISTRIBUTION 
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27771 (INIS-mf—14550, pp. 51) Maximal violation of the 
Bell’s inequality. Krenn, G. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna (Austria)); Svozil, K. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BELL THEOREMviolations; VIOLATIONS; 
CORRELATION FUNCTIONS; MATHEMATICAL MODELS; QUAN- 
TUM MECHANICS 


27772 (INIS-mf-14550, pp. 52) Interlacing: a feature of con- 
text. Krenn, G. (Atominstitut der Oesterreichischen Universitaeten, 
Vienna (Austria)); Zeilinger, A. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THREE-BODY PROBLEM/mathematical 
models; THREE-BODY PROBLEM/nonlocal potential; BELL THEO- 
REM; QUANTUM MECHANICS; TWO-BODY PROBLEM 


27773 (INIS-mf-14550, pp. 53) Quantum statistics and non- 
classical interference of second order on the quarter. Michler, 
M. (Innsbruck Univ. (Austria). Inst. fuer Experimentalphysik); Mat- 
tle, K.; Weinfurter, H.; Zeilinger, A. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS 

Short communication. INTERFEROMETRY /coincidence 
spectrometry; INTERFEROMETRY /nonlocal potential; INTERFER- 
OMETRY/photon beams; BEAM OPTICS; BEAM SPLITTING; 
BELL THEOREM; INTERFEROMETRY; QUANTUM MECHANICS; 
ULTRAVIOLET RADIATION 


27774 (INIS-mf—14550, pp. 54) Photonstatistics and mo- 
ments of Gaussian and general radiation fields. Adam, G. (Inst. 
fuer Theoretische Physik, Technische Univ. Wien, Wiedner Haupt- 
strasse 8-10, A-1040 Vienna  (Austria)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FIELD THEORY/density ma- 
trix; QUANTUM FIELD THEORY/hermite polynomials; 
ANNIHILATION OPERATORS; CREATION OPERATORS; ELEC- 
TROMAGNETIC FIELDS; GAUSS FUNCTION; MATHEMATICAL 
MODELS; PHOTONS; WIGNER DISTRIBUTION 


27775 (INIS-mf—14550, pp. 54) Influence of the observation 
plane in order to determine quantum coherence. Buzek, V. 
(Inst. of Physics, SAS, Dubrovska cesta 9, Bratislava (Slovakia)); 
Drobny, G.; Adam, G. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATHEMATICAL MODELS/entropy; 
MATHEMATICAL MODELS/fock representation; MATHEMATICAL 
MODELS/vacuum states; ANNIHILATION OPERATORS; COHER- 
ENT RADIATION; EIGENSTATES; ENTROPY 


27776 (INIS-mf-—14550, pp. 56) Experimental realization of a 
quantum eraser. Herzog, T. (Innsbruck Univ. (Austria). Inst. fuer 
Experimentalphysik); Kwiat, P.; Rarity, J.; Weinfurter, H.; Zeilinger, 
A. Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362—: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
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Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SUPERRADIANCE/photon beams; INTER- 
FEROMETRY; MATHEMATICAL MODELS; PARTICLE MODELS; 
POLARIZATION; SUPERRADIANCE; WAVE FUNCTIONS 


27777 (INIS-mf—14550, pp. 58) Calculation and graphic rep- 
resentation of static, electric or magnetic field distributions 
using MATHEMATICA. Schweizer, G. (inst. fuer Theoretische 
Physik, Technische Univ. Graz, Petersgasse 16, A-8010 
Graz (Austria)); Schnizer, B. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPUTER GRAPHICS/diagrams; COM- 
PUTER GRAPHICS/images; COMPUTER CALCULATIONS; 
DIAGRAMS; IMAGES; CONFORMAL MAPPING; DATA PRO- 
CESSING; ELECTRIC CHARGES; ELECTROMAGNETIC FIELDS 


27778 (INIS-mf—-14550, pp. 63) Supersymmetric quantum 
mechanics using tensorpotentials. Leeb, H. (Inst. fuer Kern- 
physik, Technische Univ. Wien, Wiedner Hauptstrasse 8-10/142, 
Vienna (Austria)). Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FIELD THEORY/quantum me- 
chanics; QUANTUM FIELD THEORY/supersymmetry; BINDING 
ENERGY; HAMILTONIANS; POTENTIALS; SUPERSYMMETRY; 
TENSOR FORCES 


27779 (INIS-mf—14550, pp. 83) Influence of dipole scatter- 
ing of crystal defects on internal-band-photon absorption of 
compensated germanium monocrystals. Vass, E. (Innsbruck 
Univ. (Austria). Inst. fuer Experimentalphysik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SCATTERING/crystal defects; SCATTER- 
ING/electron density; SCATTERING/monocrystals; ABSORPTION 
SPECTRA; DIPOLE MOMENTS; GERMANIUM; LATTICE PARAM 
ETERS; PHOTONS; QUANTUM MECHANICS; SCATTERING; 
MONOCRYSTALS; SEMICONDUCTOR DEVICES 


27780 


(INIS-mf—14550, pp. 92) Antiferromagnetic ordering 
in a two dimensional electron gas. Schweng, H.K. (inst. fuer 
Theoretische Physik, Johannes Kepler Univ. Linz, 4040 Linz (Aus- 
tria)); Boehm, H.M. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994) In 44. Annual Convention of the Aus- 


trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATHEMATICAL MODELS/ 
antiferromagnetism; MATHEMATICAL MODELS/electron gas; 
MATHEMATICAL MODELS/quantum mechanics; ELECTRON 
DENSITY; FUNCTIONALS; ANTIFERROMAGNETISM; SPIN; 
TWO-DIMENSIONAL CALCULATIONS 


27781 (INIS-mf—14550, pp. 113) Boundary-point-collocation 
method in order to solve boundary value problems. Cap, F.F. 
(Innsbruck Univ. (Austria). Inst. fuer Theoretische Physik). Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (in German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATHEMATICAL MODELS/boundary- 
value _— problems; MATHEMATICAL MODELS/eigenvalues; 
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MATHEMATICAL MODELS/partial differential equations; CARTE- 
SIAN COORDINATES; EIGENFREQUENCY; EIGENVALUES; 
MEMBRANES; TOROIDAL CONFIGURATION 


27782 (INIS-mf-14550, pp. 129) Experimental Demonstra- 
tion of Interaction-Free Measurements. Kwiat, P. (innsbruck 
Univ. (Austria). Inst. fuer Experimentalphysik); Weinfurter, H.; Her- 
zog, T.; Zeilinger, A.; Kasevich, M. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication, MICHELSON INTERFEROMETER/ 
coherent scattering; MICHELSON INTERFEROMETER/photons; 
MICHELSON INTERFEROMETER/quantum mechanics; ENERGY 
LEVELS; INTERFEROMETERS; LIGHT SOURCES; PHOTONS; 
QUANTUM FIELD THEORY 


27783 (INIS-mf-14550, pp. 131) Quantum optics using 
multiports. Reck, M. (Innsbruck Univ. (Austria). Inst. fuer Experi- 
mentalphysik); Mattle, K.; Michler, M.; Weinfurter, H.; Weihs, G.; 
Zeilinger, A.; Bernstein, HJ. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/nonlinear optics; 
QUANTUM MECHANICS/optical pumping; FIBERGLASS; OPTI- 
CAL SYSTEMS; PHOTONS; SPIN; ULTRAVIOLET RADIATION; 
UNITARITY 


27784 (INIS-mf-14550, pp. 145) Experimental observation 
of superluminal single-photon tunneling time. Kwiat, P. (Berke- 
ley Univ. (United States)); Steinberg, A.M.; Chiao, RY. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. INTERFEROMETERS/photons; INTER- 
FEROMETERS/tunnel effect; EINSTEIN-MAXWELL EQUATIONS; 
ENERGY GAP; INTERFEROMETERS; PHOTONS; LIGHT 
TRANSMISSION; PHASE VELOCITY; PHOTON TRANSMISSION 
SCANNING; QUANTUM MECHANICS; WAVE PACKETS 


27785 (INIS-mf-14550, pp. 167) Physics with q-oscillators. 
Reitberger, C. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik). Oesterreichische Physikalische Gesellschaft, Vienna (Aus- 
tria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/group theory; 
QUANTUM MECHANICS/su groups; DEBYE TEMPERA- 
TURE; HARMONIC OSCILLATORS; MATHEMATICAL MODELS; 
OSCILLATORS; SPECIFIC HEAT; SYMMETRY GROUPS; THER- 
MODYNAMIC PROPERTIES 


27786 (JINR-R-5-94-508) On approximate quantum mea- 
surements. Kostenko, B.F. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Computing Techniques and 
Automation. 1994. 18p. (In Russian). Order Number DE96600808. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Uspekhi Fizicheskikh Nauk. 

Theory of approximate quantum measurements is discussed. 
With the help of some examples the physical interpretation of non- 
self-adjoint operators of physical observables is done. (author). 14 
refs., 2 figs. 


27787 (LA-UR-95-2268) Diffeomorphism groups and anyon 
fields. Goldin, G.A. (Rutgers Univ., New Brunswick, NJ (United 
States)); Sharp, D.H. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. (CONF-9507165— 
1: 13. annual workshop on geometric methods in physics, 
Bialowieza (Poland), Jul 1995). Order Number DE95016830 
Source: OST!; NTIS; GPO Dep. 

We make use of unitary representations of the group of diffeo- 
morphisms of the plane to construct an explicit field theory of 
anyons. The resulting anyon fields satisfy q-commutators, where q 
is the well-known phase shift associated with a single counterclock- 
wise exchange of a pair of anyons. Our method uses a realization 
of the braid group by means of paths in the plane, that transform 
naturally under diffeomorphisms of R°. 


27788 (LA-UR-95-2353) Why we don’t need quantum plan- 
etary dynamics, or on decoherence and the correspondence 
principle for chaotic systems. Zurek, W.H. (Los Alamos National 
Lab., NM (United States)); Pas, J.P. Los Alamos National Lab., NM 
(United States). [1995]. 13p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9509203-1: Drexel symposium/quantum nonintegrability: 
quantum-classical correspondence, Philadelphia, PA (United 
States), Sep 1995). Order Number DE95016779. Source: OST]; 
NTIS; GPO Dep. 

Violation of correspondence principle may occur for very macro- 
scopic byt isolated quantum systems on rather short timescales as 
illustrated by the case of Hyperion, the chaotically tumbling moon 
of Saturn, for which quantum and classical predictions are 
expected to diverge on a timescale of approximately 20 years. Mo- 
tivated by Hyperion, we review salient features of “quantum chaos” 
and show that decoherence is the essential ingredient of the clas- 
sical limit, as it enables one to solve the apparent paradox caused 
by the breakdown of the correspondence principle for classically 
chaotic systems. 


27789 (LBL-36915) Quantum mechanical coherence, reso- 
nance, and mind. Stapp, H.P. Lawrence Berkeley Lab., CA 
(United States). 26 Mar 1995. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9411248-1: Norbert Wiener centenary congress, East 
Lansing, MI (United States), 27 Nov - 3 dec 1994). Order Number 
DE95014832. Source: OSTI; NTIS; INIS; GPO Dep. 

Norbert Wiener and J.B.S. Haldane suggested during the early 
thirties that the profound changes in our conception of matter en- 
tailed by quantum theory opens the way for our thoughts, and 
other experiential or mind-like qualities, to play a role in nature that 
is causally interactive and effective, rather than purely epiphenom- 
enal, as required by classical mechanics. The mathematical basis 
of this suggestion is described here, and it is then shown how, by 
giving mind this efficacious role in natural process, the classical 
character of our perceptions of the quantum universe can be seen 
to be a consequence of evolutionary pressures for the survival of 
the species. 
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27790 (CONF-9304144-13) Formation of atomic clusters 
through the laser ablation of refractory materials in a super- 
sonic molecular beam source. Haufler, R.E. (Oak Ridge National 
Lab., TN (United States)); Compton, R.N.; Puretzky, A.A. Oak 
Ridge National Lab., TN (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 2. international conference on laser ablation: 
mechanisms and applications; Knoxville, TN (United States); 19-22 
Apr 1993. Order Number DE95016361. Source: OSTI; NTIS; GPO 
Dep. 

Concepts which guide the design of atomic cluster supersonic 
beam sources have been developed. These ideas are founded on 
the knowledge of laser ablation dynamics and are structured in or- 
der to take advantage of certain features of the ablation event. 
Some of the drawbacks of previous cluster source designs become 
apparent when the sequence of events following laser ablation are 
clarified. Key features of the new cluster source design include 
control of the cluster size distribution, uniform performance with a 
variety of solid materials and elements, high beam intensity, and 
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significant removal of internal energy during the supersonic expan- 
sion. 


27791 (INIS-mf—14550, pp. 40) A molecular beam apparatus 
for investigation of the interaction between electrons and van- 
der-Waals clusters with high energy resolution. Eichberger, P. 
(Inst. fuer lonenphysik, Univ. Innsbruck, Technikerstrasse 25, A- 
6020 Innsbruck (Austria)); Matejcik, S.; Plunger, B.; Maerk, T.D 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OST]; NTIS (US Sales Only); 
INIS. 

Short communication. MOLECULAR BEAMS/electron transfer; 
MOLECULAR BEAMS/energy resolution, MOLECULAR BEAMS/ 
interatomic forces; BEAM PULSERS; MONOCHROMATORS; VAN 
DER WAALS FORCES 


27792 (INIS-mf—14550, pp. 49) A source of ultracold atoms. 
Abfalterer, R. (Innsbruck Univ. (Austria). Inst. fuer Experimental- 
physik); Batelaan, H.; Wehinger, S.; Schmiedmayer, J. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (in German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ATOMIC BEAM SOURCES /lithium; 
ATOMIC BEAM SOURCES/magneto-optical effects; ATOMIC 
BEAM SOURCES ‘trapping; LITHIUM; TRAPPING; BEAM OPTICS; 
LASER RADIATION; RESONANCE 


27793 (INIS-mf—14550, pp. 50) Guides for atoms. Batelaan, 
H. (Innsbruck Univ. (Austria). Inst. fuer Experimentalphysik); Abfal- 
terer, R.; Wehinger, S.; Schmiedmayer, J. Oecesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATOMIC BEAMS/fibers; ATOMIC BEAMS/ 
mathematical models; ATOMIC BEAMS/wires; FIBERS; WIRES; 
CHARGED PARTICLES; ELECTRIC CURRENTS; GUIDING- 
CENTER APPROXIMATION; POTENTIALS 


27794 (INIS-mf-14550, pp. 50) Movement of quantas in a 
Kingdon trap. Schmiedmayer, J. (Innsbruck Univ. (Austria). Inst. 
fuer Experimentalphysik); Blatt, R. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual! convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRAPPING/quantum electronics; ANGU- 
LAR MOMENTUM; CONFIGURATION; ELECTRIC FIELDS; 
ENERGY LEVELS; ION SPECTROSCOPY; POTENTIALS; TRAP- 
PING; WIRES 


27795 (INIS-mf—14550, pp. 58) Numerical investigation of a 
directional coupler induced horizontal torus antenna based on 
a circular plate. Schoepf, H. (inst. fuer Theoretische Physik, Tech- 
nische Univ. Graz, Petersgasse 16, A-8010 Graz (Austria)); 
Efanov, A.A.; Schnizer, B. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUMERICAL ANALYS!S/antennas; NU- 
MERICAL ANALYS!S/frequency analysis; NUMERICAL ANALYSIS/ 
radioastronomy; ANTENNAS; RADIOASTRONOMY; POLARIZA- 
TION; POLARIZED BEAMS 


27796 (INIS-mf—14550, pp. 66) Determination of 


diftusion coefficients using temperature-programmed surtace- 
segregation. Eis!, M.M. (inst. fuer Allgemeine Physik, Techn. Univ. 
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Wien, 1040 Wien, Wiedner Hauptstr. 8-10 (Austria)); Reichl, B.M.; 
Weis, T.; Stoeri, H. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIFFUSION/temperature control; MATH- 
EMATICAL MODELS/ising model; SEGREGATION/surfaces; 
DIFFUSION; IRON; SEGREGATION; SURFACES; SILICON; SUL- 
FUR 


27797 (INIS-mf-14550, pp. 93) Growth dynamics of Cegpo- 
Fullerit monocrystals. Huber, K. (Vienna Univ. (Austria). Inst. fuer 
Festkoerperphysik); Haluska, M.; Kuzmany. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL GROWTH/carbon; CRYSTAL 
GROWTH/monocrystals; CARBON; MONOCRYSTALS; DYNAN- 
ICS; OPTICAL SYSTEMS; PHOTOGRAPHY; TEMPERATURE 
GRADIENTS 


27798 (INIS-mf-14550, pp. 93) Pressure dependence of 
Cerium and Ytterbium compounds. Bauer, E. (Vienna Univ. 
(Austria). Inst. fuer Festkoerperphysik); Gratz, E.; Hauser, R.; In- 
dinger, A.; Le Tuan. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS 

Short communication. CERIUM COMPOUNDS/crystal _ field; 
CERIUM COMPOUNDS/kondo effect; CERIUM COMPOUNDS/ 
ytterbium compounds; ELECTRONIC STRUCTURE; HYDROSTAT- 
ICS; MAGNETIC FIELDS; PRESSURE MEASUREMENT 


27799 (INIS-mf—14550, pp. 130) Atomic beam collimation 
with 2-D isotropic light. Batelaan, H. (SUNY at Stony Brook, 
Stony Brook NY 11794 (United States)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATOMIC BEAMS/collimators; ATOMIC 
BEAMS /rubidium; COLLIMATORS; RUBIDIUM; CAVITIES; 
ISOTROPY; LIGHT SOURCES; MATHEMATICAL MODELS; MIR- 
RORS; MONOCHROMATIC RADIATION 


27800 (JAERI-Research—95-009) Analyses of plasma undu- 
lators of electro-static type. Suzuki, Yasuo (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 
1995. 23p. (In Japanese). Order Number DE95502018. Source: 
OSTI; NTIS; INIS. 

Undulator forces on the relativistic electron beam are analysed in 
the plasma micro-undulators which are composed of an array of 
hundreds of slender plasma slabs, and which can generate peri- 
odic electrostatic field by the interaction of the electron beam. 
Comparing the K-value of undulator performance with that of usual 
undulators of permanent magnets, the required relations between 
the plasma ripple density and the electron bunch, are considered 
and are obtained as a function of undulator pitch. In the conclusion 
the ripple density and the parameters of electron bunches are 
listed for K=1 and 10.m - 1000um undulator pitches. (author). 


27801 


(LA-SUB-93-181) Generation of metastable rare-gas 
beams and studies of electron-metastable collision processes. 
Final technical report, January 1, 1990-September 30, 1991. 
McKoy, V. (California Inst. of Tech., Pasadena, CA (United 
States)); Trajmar, S. Los Alamos National Lab., NM (United 
States); California Inst. of Tech., Pasadena, CA (United States). 


[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-36. Contract 9-X68-9118N-1. 
Order Number DE95016516. Source: OSTI; NTIS; INIS; GPO Dep. 
The basic goals of this research effort of designing, developing, 
and testing a high-flux, high-purity metastable rare-gas beam 
source suitable for measurements of electron-collisions have been 
achieved. Here the authors briefly describe the status of this effort. 
This effort will be pursued with support from other sources of fund- 
ing and results of this subsequent effort will be made available to 
Los Alamos National Laboratory. On the theoretical side they have 
extended their procedure for calculating the cross sections for elec- 
tron impact excitation of molecules to determine these cross 
sections for collisions with metastable states of molecules. As a 
relevant application they have studied the differential and integral 
cross sections for the a ‘Ag — b 'Xg* transition in O2 for which 
measurements (R.!. Hall and S. Trajmar, J. Phys. B 8, L293 (1975)) 
were available at a single energy (4.5 eV). The agreement between 
the calculated and measured values of these cross sections is en- 
couraging and support the large value reported experimentally. 


27802 (LA-UR-95-1318) A 30-T pulsed magnet suitable for 
neutron scattering experiments. Robinson, R.A. (Los Alamos 
National Lab., NM (United States)); Boenig, HJ.; Eyssa, Y.M.; 
Schneider-Muntau, H.J. Los Alamos National Lab., NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9505186— 
4: 2. physical phenomena at high magnetic fields conference, 
Tallahassee, FL (United States), 6-9 May 1995). Order Number 
DE95014015. Source: OSTI; NTIS; GPO Dep. 

We describe a conceptual design for a 30-T vertical-field split- 
pair magnet suitable for neutron scattering studies. While the 
magnet is primarily intended for diffraction and spectroscopic stud- 
ies using a pulsed neutron source, it might also have application 
for relaxational studies,at steady-state sources. The magnet will 
have a 5-cm bore for sample environment equipment, a 1-cm gap 
for the neutrons to illuminate the sample and through which to ob- 
serve the scattering. It will run with a repetition frequency of 2 Hz, 
and a pulse length of 3 ms. We discuss scientific and engineering 
considerations that led to this specification and describe the de- 
signs of both magnet and power supply. 


27803 (LA-UR-2380) Measurements with a recuperative 
superfluid Stirling refrigerator. Watanabe, A.; Swift, G.W.; Bris- 
son, J.G. Los Alamos National Lab., NM (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950722-4: Cryogenic engineer- 
ing conference and international cryogenic materials conference, 
Columbus, OH (United States), 17-21 Jul 1995). Order Number 
DE95016823. Source: OSTI; NTIS; GPO Dep. 

A superfluid Stirling refrigerator cooled to 168 mK using a 4.9% 
3He- “He mixture and exhausting its waste heat at 383 mK. Cool- 
ing power versus temperature and speed is presented for 4.9%, 
17%, and 36% mixtures. At the highest concentration, a dissipation 
mechanism of unknown origin is observed. 


27804 (LBL-36457) Design and testing of the 2 MV heavy 
ion injector for the Fusion Energy Research Program. Abra- 
ham, W.; Benjegerdes, R.; Reginato, L.; Stoker, J.; Hipple, R.; 
Peters, C.; Pruyn, J.; Vanecek, D.; Yu, S. Lawrence Berkeley Lab., 
CA (United States). Apr 1995. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-950512-302: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95016446. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fusion Energy Research Group at the Lawrence Berkeley 
Laboratory has constructed and tested a pulsed 2 MV injector that 
produces a driver size beam of potassium ions. This paper de- 
scribes the engineering aspects of this development which were 
generated in a closely coupled effort with the physics staff. Details 
of the ion source and beam transport physics are covered in an- 
other paper at this conference. This paper discusses the design 
details of the pulse generator, the ion source, the extractor, the 
diode column, and the electrostatic quadrupole column. Included 


will be the test results and operating experience of the complete in- 
jector. 





27805 (LBL-36502) Solution of K-V envelope equations. 
Anderson, O.A. Lawrence Berkeley Lab., CA (United States). Apr 
1995. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-950512-287: Particle ac- 
celerator conference, Dallas, TX (United States), 1-5 May 1995). 
Order Number DE95014773. Source: OSTI; NTIS; INIS; GPO Dep. 

The envelope equations for a KV beam with space charge have 
been analyzed systematically by an e expansion followed by 
integrations. The focusing profile as a function of axial length is as- 
sumed to be symmetric but otherwise arbitrary. Given the bean 
current, emittance, and peak focusing field, we find the envelopes 
a(s) and b(s) and obtain <a>, amax, 7, and oo. Explicit results are 
presented for various truncations of the expansion. The zeroth 
order results correspond to those from the well-known smooth ap- 
proximation; the same convenient format is retained for the higher 
order cases. The first order results, involving single correction 
terms, give 3-10 times better accuracy and are good to ~1% at ao 
= 70°. Third order gives a factor of 10-30 improvement over the 
smooth approximation and derived quantities accurate to ~1% at 
oo = 112 °. The first order expressions are convenient design 
tools. They lend themselves to variable energy problems and have 


been applied to the design, construction, and testing of ESQ accel- 
erators at LBL. 


27806 (LBL-37439) An orthotropic source of thermal 
atoms. Dinneen, T.; Ghiorso, A.; Gould, H. Lawrence Berkeley 
Lab., CA (United States). Jun 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95016530. Source: OST!; NTIS; GPO Dep. 

A highly efficient source that produces a narrow beam of neutral 
atoms at thermal velocity with small angular divergence is de- 
scribed. It uses a high work function interior surface to evaporate 
alkali atoms as ions and a low work function neutralizer, biased to 
collect the ions and evaporated them as neutral atoms. The neu- 
tralizer is located opposite an exit aperture so that the beam 
characteristics are determined by the geometry of the neutralizer 
and aperture. The orthotropic source is especially well suited for 
atomic clocks and for efficient loading of short lived radioactive al- 
kali atoms into an optical trap 


27807 (SLAC-PUB-—95-6833) Radiation damping in 
focusing-dominated systems. Huang, Zhirong; Chen, Pisin; Ruth, 
R.D. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). [1995]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-950512-— 
176: Particle accelerator conference, Dallas, TX (United States), 
1-5 May 1995). Order Number DE95013379. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A quasi-classical method is developed to calculate the radiation 
damping of a relativistic particle in a straight, continuous focusing 
system. In one limiting case where the pitch angle of the particle 
6p is much larger than the radiation opening angle 1/7, the radia- 
tion power spectrum is similar to synchrotron radiation and the 
relative damping rate of the transverse action is proportional to the 
relative energy loss rate. In the other limiting case where 6) < 1/ 
y, the radiation is dipole in nature and the relative damping rate of 
the transverse action is energy-independent and is much faster 
than the relative energy rate. Quantum excitation to the transverse 
action is absent in this focusing channel. These results can be ex- 
tended to bent systems provided that the focusing field dominates 
over the bending field. 


27808 (UCRL-JC—120963) LLNL large-area inductively cou- 
pled plasma (ICP) source: Experiments. Richardson, R.A.; 
Egan, P.O.; Benjamin, R.D. Lawrence Livermore National Lab., CA 
(United States). May 1995. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-950875-5: International symposium on plasma chemistry, 
Minneapolis, MN (United States), 21-25 Aug 1995). Order Number 
DE95015895. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe initial experiments with a large (76-cm diameter) 
plasma source chamber to explore the problems associated with 
large-area inductively coupled plasma (ICP) sources to produce 
high density plasmas useful for processing 400-mm semiconductor 
wafers. Our experiments typically use a 640-nun diameter planar 
ICP coil driven at 13.56 MHz. Plasma and system data are taken 
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in Ar and Nz over the pressure range 3-50 mtorr. RF inductive 
power was run up to 2000W, but typically data were taken over the 
range 100-1000W. Diagnostics include optical emission spec- 
troscopy, Langmuir probes, and B-dot probes as well as electrical 
circuit measurements. The B-dot and E-M measurements are 
compared with models based on commercial E-M codes. Initial in- 
dications are that uniform plasmas suitable for 400-mm processing 
are attainable. 


6613 Other Aspects of Physical Science 


Refer also to citation(s) 25694, 26524, 26530, 26631, 26899, 
26921, 26929, 26947, 26955, 27008, 27209, 27283, 27359, 27753, 
27764, 27782, 27783, 27788, 27789, 27795, 27897, 28167, 28171, 
28198, 28216, 28253, 28254, 28335 


27809 (ADEME-90-04-0001a) Study of unsteady thermal 
coupling between radiators and a dwelling cell. Second part: 
Unsteady anisothermal modelling of a heated dwelling cell and 
comparing with experiment. Inard, C.; During, H. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1991. 40p. (in French). Order Number DE95796801. Source: 
OSTI; NTIS (US Sales Only) 

This report deals with unsteady anisothermal modelling of a 
dwelling cell heated by bodies of water heaters. In the first part, 
will be presented the method used to model heat transfers that 
happen in the dwelling cell. The radiation is processed thanks to 
the radiosities method, the convection thanks to a twelve zones 
model, and the conduction thanks to the finite differences method. 
The second part of this report is dedicated to the comparison of 
the model with the experiment. First, the continuous working re- 
sults are analysed. It appears that the behaviour of the model is 
very good. Concerning the dynamic step, profiles of air tempera- 
tures are correctly reproduced with, however, few difficulties for the 
model to represent the setting of the thermal stratification in the 


heart of the dwelling cell, using a quasi isothermal condition. 
(TEC). 38 figs., 1 tab., 8 refs 


27810 (ADEME-90-04-0001b) Study of unsteady thermal 
coupling between radiators and a dwelling cell. First part: Ex- 
perimental study and modelling of radiators. Inard, C. Agence 
de l'Environnement et de la Maitrise de |'Energie, 75 - Paris 
(France). 1991. 97p. (In French). Order Number DE95796802. 
Source: OSTI; NTIS (US Sales Only). 

This report deals with the experimental and numerical study of 
the thermal behaviour of water heaters bodies. The experimental 
results showed that the reaction of the water heaters bodies was 
not symmetric, when the thermal solicitation was (upward and 
downward loopholes of the inlet fluid temperature). Using different 
parameters, a dynamic steps models for bodies of water heaters 
was implemented. These models provide with quite good results in 
case of an upward loophole. However, for downward loopholes, 
there remain few problems to model hydraulic phenomenon. Last, 
in case of a rapid cut of the fluid outflow, a simple analytical model 
reproduces quite well the average temperature of the radiator. 
(TEC). 11 tabs., 5 refs., figs. 


27811 (CONF-9404137-, pp. 17-24) Fluctuations in nonlin- 
ear systems. Lindenberg, K. (Univ. of California, San Diego, La 
Jolla, CA (United States)). Argonne National Lab., IL (United 
States). [1994]. From 12. symposium on energy engineering 
sciences; Argonne, IL (United States); 27-29 Apr 1994. In Proceed- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluid/thermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

We continue to study the problem of large fluctuations in nonlin- 
ear dynamical systems driven by noise, one of the fundamental 
problems of physical kinetics. The variational method to be outlined 
herein has been specifically developed for Gaussian noise. A sta- 
tionary zero-mean Gaussian noise f(t) is fully characterized by the 
time correlation function ¢(t) or, equivalently, its Fourier transform 
@(w), the power spectrum of the noise, d(t) = <f(t)f(0) >, O(w) = 
f —o ~dt e™ g(t). Prevailing theories of fluctuations in nonlinear 
systems are mostly restricted to models where the power spectrum 
of the noise is either flat (white noise) or peaked around zero 
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frequency (colored noise). This restriction seriously limits the appli- 
cability of these models. Our approach relaxes this restriction and 
allows us to deal with any Gaussian noise. In particular, we have 
applied the method to a nonlinear system driven by quasi- 
monochromatic noise (QMN), that is, noise where spectrum has a 
narrow peak at a finite frequency. 


27812 (CONF-9404137—, pp. 31-39) Robust control of dy- 
namic systems under structural perturbations. Pan, Z. (Univ. of 
Illinois, Urbana, IL (United States)); Basar, T. Argonne National 
Lab., IL (United States). [1994]. DOE Contract FG02-88ER13939. 
From 12. symposium on energy engineering sciences; Argonne, IL 
(United States); 27-29 Apr 1994. in Proceedings of the Twelfth 
Symposium on Energy Engineering Sciences: Fluid/thermal sys- 
tems and dynamics. 298p. Order Number DE94017694. Source: 
OSTI; NTIS; GPO Dep. 

We consider a class of large scale dynamic systems which ex- 
hibit weak spatial coupling (among its subsystems) as well as 
multiple time-scale separation, and which are subjected to unknown 
disturbances. The weak spatial coupling and the multiple time-scale 
separation are characterized in terms of a vector of small perturba- 
tion parameters, say ¢. We synthesize a parameterized family of 
reduced-order controllers, independent of ¢, that yield satisfactory 
(precomputable) performance (defined in a precise way) for the 
full-order system, under various kinds of knowledge on the subsys- 
tems defined on faster time scales. We also obtain a precise 
quantification of performance degradation due to neglected fast dy- 
namics on various time scales, and construct robust reduced-order 
controllers that achieve any desired suboptimal performance level. 


27813 (DOE/ER/45133—-6) Study of multicomponent diftu- 
sion and transport phenomena. Technical report, July 1, 
1984—June 30, 1995. Sato, Hiroshi. Purdue Research Foundation, 
Lafayette, IN (United States). [1995]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER45133. 
Order Number DE95016921. Source: OSTI; NTIS; GPO Dep. 

This progress report summarizes a project to treat the diffusion 
and transport phenomena in multicomponent systems from an 
atomistic point of view mainly by means of a kinetic method based 
on the Cluster Variation Method (CVM)-Path Probability Method 
(PPM) formalism. As is well known, the CVM has established itself 
as one of the most systematic methods of statistical thermodynam- 
ics, and macroscopic phenomena treated by thermodynamics can 
thus be investigated atomistically in great detail. The author de- 
scribes work in a number of different applications, summarized 
here by the section titles: percolation threshold in electronic con- 
duction §-alumina type solid electrolytes; mixed alkali effect; 
chemical diffusion problem; soft lattice gas model and rigid lattice 
gas model; diffusion in semiconductors; diffusion in ordered alloys; 
kinetics of relaxation process of hopping ionic conduction 


27814 (DOE/ET/53088-710) Elliptical vortices in shear: 
Hamiltonian moment formulation and Melnikov analysis. Ngan, 
K. (Toronto Univ., ON (Canada). Dept. of Physics); Meacham, S.; 
Morrison, P.J. Texas Univ., Austin, TX (United States). inst. for Fu- 
sion Studies. Jul 1995. 70p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. Order Num- 
ber DE95015447. Source: OSTI; NTIS; GPO Dep. 

The equations of motion for interacting, elliptical vortices in a 
background shear flow are derived using a Hamiltonian moment 
formulation. The equations reduce to the 6th order system of Me- 
lander et al. [J. Fluid Mech. 167, 95 (1986)] when a pair of vortices 
is considered and shear is neglected. The equations for a pair of 
identical vortices axe analyzed with a number of methods, with 
particular emphasis on the basic interactions and on the implica- 
tions for vortex merger. The splitting distance between the stable 
and unstable manifolds connecting the hyperbolic fixed points of 
the intercentroidal motion-the separatrix splitting-is estimated with a 
Melnikov analysis. This analysis differs from the standard time- 
periodic Melnikov analysis on two counts: (a) the “periodic” 
perturbation arises from a second degree of freedom in the system 
which is not wholly independent of the first degree of freedom, the 
intercentroidal motion; (b) this perturbation has a faster time scale 
than the intercentroidal motion. The resulting Melnikov integral ap- 
pears to be exponentially small in the perturbation as the latter 
goes to zero. Numerical simulations, notably Poincare sections, 
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provide a global view of the dynamics and indicate that there are 
two modes of merger. The effect of the shear on chaotic motion 
and on chaotic scattering is also discussed. 


27815 (DOE/SF/19460-75) LLE Review quarterly report, 
January-March 1995. Volume 62. Rochester Univ., NY (United 
States). Lab. for Laser Energetics. [1995]. 59p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States);New York State Government, 
Albany, NY (United States);National Science Foundation, Washing- 
ton, DC (United States);National Insts. of Health, Bethesda, DOE 
Contract FC03-92SF19460. Order Number DE95015480. Source: 
OSTI; NTIS; GPO Dep. 

This volume of the LLE review, covering the period of January- 
March 1995, contains articles on the evaluation of the mechanism 
for laser damage in OMEGA UV multilayer coatings using a combi- 
nation of conventional laser-damage characterization methods and 
atomic force microscopy; a dual-amplitude, fiber-coupled wave- 
guide integrated-optic modulation device for generating temporally 
shaped optical pulses in OMEGA-, a proposal for modifying the 
indirect-drive irradiation geometry of the National Ignition Facility 
(NIF) to provide the additional flexibility for performing direct-drive 
experiments; direct measurements of terminal-level lifetime in sev- 
eral different Nd:YLF laser media; an overview of the materials 
science issues, basic mechanisms, and potential device applica- 
tions for light-emitting porous silicon; and a study of the 


time-dependent reflection and surface temperatures for laser- 
irradiated dental hard tissue at two CO> laser wavelengths. 


27816 (IC-95/95) Layer features of the lattice gas model 
for self-organized criticality. Pesheva, N.C. (Bulgarian Academy 
of Sciences, Sofia (Bulgaria). Inst. of Mechanics); Brankov, J.G.; 
Canessa, E. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1995. 13p. Grant MM-405/94. Order Number 
DE95635668. Source: OSTI; NTIS (US Sales Only); INIS. 

A layer-by-layer description of the asymmetric lattice gas model 
for 1/f-noise suggested by Jensen [Phys. Rev. Lett. 64, 3103 
(1990)] is presented. The power spectra of the lattice layers in the 
direction perpendicular to the particle flux is studied in order to un- 
derstand how the white noise at the input boundary evolves, on the 
average, into 1/f-noise for the system. The effects of high boundary 
drive and uniform driving force on the power spectrum of the total 
number of diffusing particles are considered. In the case of 
nearest-neighbor particle interactions, high statistics simulation re- 
sults show that the power spectra of single lattice layers are 
characterized by different 6, exponents such that 6, — 1.9 as one 
approaches the outer boundary. (author). 10 refs, 6 figs. 


27817 (IC—95/97) Unitarizable representations of the de- 
formed para-Bose superalgebra U,[osp(1/2)] at roots of 1. 
Palev, T.D. (International Centre for Theoretical Physics, Trieste 
(Italy)); Stoilova, N.I. International Centre for Theoretical Physics, 
Trieste (Italy). Jun 1995. 22p. Order Number DE95635669. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The unitarizable irreps of the deformed para-Bose superalgebra 
pB,, which is isophormic to U,[osp(1/2)], are classified at q being 
root of 1. On the way new finite-dimensional irreps of U,fosp(1/2)] 
are found. Explicit expressions for the matrix elements are written 
down. (author). 45 refs. 


27818 (IC—95/103) Kinetic growth of a two-dimensional 
crystal. Hontinfinde, F. (Faculte des Sciences, Rabat (Morocco). 
Lab. de Physique Theorique); Touzani, M. International Centre for 
Theoretical Physics, Trieste (italy). Jun 1995. 18p. Order Number 
DE95635667. Source: OSTI; NTIS (US Sales Only); INIS. 

A new approach for investigating two dimensional crystals 
growth is developed. We show that the growing interface of the 
single step model in d=1+1, can be described by a kinetic 4-vertex 
model with Glauber dynamics. We determine the growth mode dia- 
gram by analysing the behaviour of the growth rate as function of 
the temperature and the driving force. The kinetic roughening prop- 
erties of the model are reviewed by studying the dependence of 
the growth rate upon the system size and the average angle of 
sloped surfaces. While the surface growth exponents are extracted 
from the analysis of the width of the growing interface. (author). 21 
refs, 9 figs. 





27819 (INIS-mf-14550, pp. 43) Characterizing a vacuum- 
plasmajet. Pauser, H. (Technische Univ., Vienna (Austria). Inst. 
fuer Allgemeine Physik); Hochreiter, R.; Laimer, J.; Stoeri, H. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annua/ Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. JETS/absorption spectroscopy; AR- 
GON COMPOUNDS; DIAMONDS; HYDROGEN IONS; JETS; 
METHANE; PLASMA PRESSURE; SUPERSONIC FLOW 


27820 (INIS-mf-14550, pp. 57) Tomographic investigation 
of asymmetric phase objects using electronic Speckle- 
interferometry (ESPI). Fliesser, W. (inst. fuer Experimentalphysik, 
Technische Univ. Graz, Petersgasse 16, A-8010 Graz (Austria)); 
Jaeger, H.; Neger, T. Oesterreichische Physikalische Geselischaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TOMOGRAPHY/homogeneous mixtures; 
TOMOGRAPHY interferometry; AIR; ELECTRON SPEC- 
TROSCOPY; FLOW VISUALIZATION; HELIUM; PHASE SHIFT; 
REFRACTIVE INDEX; TOMOGRAPHY; INTERFEROMETRY 


27821 (INIS-mf-14550, pp. 67) Deconvolution of STM- 
pictures using the principle of maximum entropy. Boehmig, 
S.D. (Inst. fuer Allgemeine Physik, Techn. Univ. Wien, Wiedner 
Hauptstr. 8-10 (Austria)); Schmid, M.; Stoeri, H. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. IMAGE PROCESSING/entropy; IMAGE 


PROCESSING/mathematical models; IMAGE PROCESSING/ 
scanning electron microscopy; IMAGE PROCESSING/spatial 
resolution; COORDINATES; ENTROPY; ION DENSITY; MATHE- 
MATICS 


27822 (INIS-mf-14550, pp. 70) Size distribution of droplets 
in a late stage of condensation. Pfluegl, W. (Johannes Kepler 
Univ., Linz (Austria)); Titulaer, U.M. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PARTICLE KINEMATICS/brownian move- 
ment; PARTICLE SIZE/coalescence; PARTICLE SIZE/flocculation; 
DROPLETS; LIQUIDS; MATHEMATICAL MODELS; COALES- 
CENCE; FLOCCULATION; PHASE TRANSFORMATIONS; 
SURFACE ENERGY; VAPOR CONDENSATION 


27823 (INIS-mf-14550, pp. 70) The influence of nonlineari- 
ties in the BGK-equation. Kloimboeck, C.J. (Johannes Kepler 
Univ., Linz (Austria)); Titulaer, U.M. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BOLTZMANN EQUATION/gases; BOLTZ- 
MANN EQUATION/nonlinear problems; BOLTZMANN EQUATION/ 
numerical analysis; GASES; DISTRIBUTION FUNCTIONS; 
HEAT TRANSFER; MATHEMATICAL OPERATORS; NEUTRAL- 
PARTICLE TRANSPORT; PARTICLE SIZE 


27824 (INIS-mf-14550, pp. 72) Mode-coupling analysis of 
the dynamic of single particles in liquid alkalimetals. Nowotny, 
G. (Technische Univ., Vienna (Austria). 1. Inst. fuer Theoretische 
Physik); Kahl, G. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
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annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annua/ Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALKALI] METALS/computerized simulation; 
ALKALI METALS/dynamics; ALKALI METALS/liquids; DYNAM- 
ICS; LIQUIDS; CORRELATION FUNCTIONS; FLUX DENSITY; 
LITHIUM; NUMERICAL ANALYSIS; RUBIDIUM; SODIUM 


27825 (INIS-mf-14550, pp. 72) The structure of adhesive 
hard spheres. Tutschka, C. (Technische Univ., Vienna (Austria). 1. 
Inst. fuer Theoretische Physik); Granzer, T.; Hoessinger, A.; Kahl, 
G.; Bildstein, B. Oesterreichische Physikalische Geselischaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPUTERIZED SIMULATION/adhesion; 
COMPUTERIZED SIMULATION/liquids; COMPUTERIZED SIMU- 
LATION/spheres; ADHESION; LIQUIDS; SPHERES; HARD-CORE 
POTENTIAL; MATHEMATICAL MODELS; MONTE CARLO 


METHOD; NUMERICAL SOLUTION; PERCUS-YEVICK EQUA- 
TION 


27826 (INIS-mf-14550, pp. 88) Ultrafast energy-relaxation 
of electrons in highly doped p-GaAs. Sailer, M. (Innsbruck Univ. 
(Austria). Inst. fuer Experimentalphysik); Rodrigues-Herzog, R.; 
Hecker, N.; Hoepfel, R.A. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GALLIUM ARSENIDES/doped materials; 
GALLIUM ARSENIDES/luminescence; ELECTRON MOBILITY; 
ELECTRON SPECTRA; ELECTRONS; LUMINESCENCE; MONTE 
CARLO METHOD; RELAXATION LOSSES 


27827 (INIS-mf—14550, pp. 89) Two-pair excitations and 
stopping power in electron gas. Bachlechner, M.E. (innsbruck 
Univ. (Austria). Inst. fuer Theoretische Physik); Boehm, H.M.; 
Schinner, A. Oesterreichische Physikalische Geselischaft, Vienna 
(Austria). 1994. 198p. (in German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ELECTRON PAIRS/excitation; ELECTRON 
PAIRS/mathematical models; DAMPING; ELECTRON DENSITY; 
ELECTRON GAS; EXCITATION; HOLES; MAGNETIC SUSCEPTI- 
BILITY; PERTURBATION THEORY; PLASMONS 


27828 (INIS-mf-14550, pp. 94) Electron-positron-interaction 
in real metals described by a Bloch-modified ladder expan- 
sion. Waliner, D. (Technische Univ., Graz (Austria)); Sormann, H. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual! Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-POSITRON INTERACTIONS/ 
mathematical models; ELECTRON-POSITRON INTERACTIONS/ 
metals; BLOCH EQUATIONS; ELECTRON DENSITY; METALS; 
GREEN FUNCTION; LADDER APPROXIMATION; LATTICE PA- 
RAMETERS; PERTURBATION THEORY 


27829 (INIS-mf-14550, pp. 97) Ab-initio calculations of the 
key-note and overtone of Raman spectra. Ambrosch-Draxi, C. 
(Graz Univ. (Austria). Inst. fuer Theoretische Physik); Abt, R.; 
Knoll, P.; Mayer, M.; Holzinger-Schweiger, E. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. RAMAN SPECTRA/mathematical models; 
BARIUM; COPPER; DIELECTRIC PROPERTIES; FINITE ELE- 
MENT METHOD; LASER RADIATION; OXYGEN; PHONONS; 
POTENTIALS; SUPERCONDUCTORS; YTTRIUM; YTTRIUM AL- 
LOYS 


27830 (INIS-mf-14550, pp. 111) Deflection of a membrane 
sheet on top of a hermetically sealed cylinder. Kainz, W. 
(Technische Univ., Vienna (Austria)); Krall, C.; Markum, H. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MEMBRANES/mathematical models; 
AIRTIGHTNESS; CYLINDERS; DAMPING; DIFFERENTIAL EQUA- 
TIONS; FLEXIBILITY; FREDHOLM EQUATION; MECHANICAL 
VIBRATIONS; MEMBRANES 


27831 (INIS-mf-14550, pp. 129) Enhanced evanescent 
waves for atom mirrors. Kaiser, R. (Paris-11 Univ., 91 - Orsay 
(France). Inst. d’Optique Theorique et Appliquee). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. OPTICAL SYSTEMS/wave _ propaga- 
tion; COHERENT RADIATION; COOLING; DE BROGLIE 
WAVELENGTH; LASERS; MATTER; MIRRORS; REFLECTION; 
RESONANCE; TRAPPING 


27832 (INIS-mf—14550, pp. 130) Diffraction of metastable 
argon atoms in standing light waves. Gostner, G. (Oesterreichis- 
che Akademie der Wissenschaften, Vienna (Austria)); Oberthaler, 
M.K.; Rasel, E.M.; Schmiedmayer, J.; Wehinger, S.; Zeilinger, A. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DIFFRACTION/argon; DIFFRAC- 
TION/interferometry; LIGHT SOURCES/diffraction gratings; 
ATOMIC BEAMS: DIFFRACTION; ARGON; INTERFEROMETRY; 
METASTABLE STATES; PHASE SHIFT; PHASE STABILITY; 
WAVE PROPAGATION 


27833 (INIS-mf—14550, pp. 136) Optics and interferometry 
of atoms and molecules. Schmiedmayer, J. (Innsbruck 
Univ. (Austria). Inst. fuer Experimentalphysik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERFEROMETRY/atoms; INTERFER- 
OMETRY/molecules; INTERFEROMETRY; ATOMS; MOLECULES; 
OPTICAL SYSTEMS; WIRES 


27834 (INIS-mf-14550, pp. 144) Microscopic theory of co- 
herent optical effects in semiconductors. Koch, S. (Marburg 
Univ. (Germany)). Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). in 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. OPTICAL MODELS/mathematical mod- 
els; OPTICAL MODELS/semiconductor materials; BLOCH 
EQUATIONS; ELECTRIC FIELDS; MAXWELL EQUATIONS; NU- 
MERICAL ANALYSIS; PHOTONS; SUPERLATTICES 


27835 


(INIS-mf-14550, pp. 145) Ultrafast spectroscopy at 
LENS (Laboratorio Europeo di Non-Lineari Spettroscopie): 
Exciton relaxation and recombination dynamics in semicon- 
ductor quantum structures. Colocci, M. (LENS Firenze (italy)). 


458 ERA Vol. 20, No. 114 


Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. EUROPE/laboratories; EUROPE/nonlinear 
optics; SPECTROSCOPY/excitons; DYNAMICS; EUROPE; 
LABORATORIES; QUANTUM MECHANICS; RECOMBINATION; 
SEMICONDUCTOR MATERIALS; SPECTROSCOPY; EXCITONS 


27836 (INIS-mf—14550, pp. 145) Femtosecond spectroscopy 
in polymers. Kauffmann, H.F. (Vienna Univ. (Austria)). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPECTROSCOPY/computerized simula- 
tion; SPECTROSCOPY/polymers; COHERENT RADIATION; 
COLLECTIVE EXCITATIONS; FLUORESCENCE SPEC- 
TROSCOPY; MATHEMATICAL MODELS; OPTICAL MODES; 
OPTICS; SPECTROSCOPY; POLYMERS 


27837 (INIS-mf—14550, pp. 146) Femtosecond spectroscopy 
in type II-V semiconductors: latest experiments. Rodrigues, R. 
(Innsbruck Univ. (Austria)); Buchberger, P.; Hoepfel, R. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SPECTROSCOPY/electron-phonon 
coupling; SPECTROSCOPY/semiconductor materials; COMPUT- 
ERIZED SIMULATION; GALLIUM ARSENIDES; IONIZATION; 
LUMINESCENCE; PLASMONS; SPECTROSCOPY 


27838 (INIS-mf-14550, pp. 154) Quantum hydrodynamic 
equations of state for supernovae-explosions and generation 
of neutron stars. Baier, H. (Vienna Univ. (Austria). Inst. fuer Radi- 
umforschung und Kernphysik); Brunner, R.; Froehlich, N.; Hejec, G.; 
Jurisits, R.; Matulla, C.; Pohl, P.; Bentz, W. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EQUATIONS OF STATE/neutron stars; 
EQUATIONS OF STATE/quantum field theory; EQUATIONS OF 
STATE/supernovae; DYNAMICS; SUPERNOVAE; HADRONS; 
MATHEMATICAL MODELS; MESONS; NUCLEAR REACTIONS; 
PROTON-NEUTRON INTERACTIONS 


27839 (INIS-mf-14550, pp. 168) Cosmological models with 
torsion. Schwarz, DJ. (Technische Univ., Vienna (Austria). 1. 
Inst. fuer Theoretische Physik). Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMOLOGICAL MODELS/metrics; 
COSMOLOGICAL MODELS/torsion; METRICS; TORSION; INFLA- 
TIONARY UNIVERSE; MATHEMATICAL MODELS; POTENTIALS; 
SCALAR FIELDS; SPACE-TIME MODEL 


27840 (INIS-mf-14550, pp. 170) Quasi-local field energy in 
2-dimensional gravitation models. Widerin, P. (Technische Univ., 
Vienna (Austria). 1. Inst. fuer Theoretische Physik). Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in 
German). (CONF-9409362-—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GENERAL RELATIVITY THEORY/field 
theories; ENERGY; HAMILTONIAN FUNCTION; LOCALITY; 
MATHEMATICAL MODELS; SPACE-TIME MODEL 





27841 (JINR-E—13-94-511) Information content of the high 
order diffraction pattern. Soroko, L.M. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1994. 10p. Order Number DE96600824. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The information content of the diffraction patterns in the region of 
very high orders is considered. It is shown that the high order 
diffraction pattern represents a super resolution width indicator of 
the particle track in nuclear emulsion. A principally new experimen- 
tal setup designed for width measurements of the wires and particle 
tracks is described. The first experiments performed for tungsten 
wire as an object are presented. It is shown that the relative error 
of the measurement made by this new technique is as small as 
0.03% for tungsten wire of the diameter ~ 26 um. 6 refs., 8 figs. 


27842 (LA-SUB-95-17) E. Cartan moment of rotation in 
classical and quantum gravity. Final report. Kheyfets, A. (North 
Carolina State Univ., Raleigh, NC (United States). Dept. of Mathe- 
matics). Los Alamos National Lab., NM (United States); North 
Carolina State Univ., Raleigh, NC (United States). Dept. of Mathe- 
matics. 25 May 1994. 17p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95011622. Source: OSTI; NTIS; GPO Dep. 

The geometric construction of the E. Cartan moment of rotation 
associated to the spacetime curvature provides a geometric 
interpretation of the gravitational field sources and describes geo- 
metrically how the sources are “wired” to the field in standard 
geometrodynamics. E. Cartan moment of rotation yields an alter- 
nate way (as opposed to using variational principles) to obtain 
Einstein equations. The E. Cartan construction uses in an essential 
way the soldering structure of the frame bundle underlying the ge- 
ometry of the gravitational field of general relativity. The geometry 
of Ashtekar’s connection formulation of gravitation theory is based 
on a complex-valued self-dual connection that is defined not on the 
frame bundle of spacetime but, rather, on its complexification. We 
show how to transfer the construction of the E. Cartan moment of 
rotation to Ashtekar’s theory of gravity and demonstrate that no 
spurious equations are produced via this procedure. 


27843 (LA-UR-95-1820) Multi-satellite characterization of 
the large energetic electron flux increase at L = 4-7, in the 
five-day period following the March 24, 1991, solar energetic 
particie event. Ingraham, J.C. (and others); Cayton, T.E.; Belian, 
R.D. Los Alamos National Lab., NM (United States). [1994]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408182-5: 10. Taos workshop 
on the earth's trapped particle environment, Taos, NM (United 
States), 14-19 Aug 1994). Order Number DE95015314. Source: 
OSTI; NTIS; GPO Dep. 

Following the giant magnetic storm that started on March 24, 
1991, and the immediately-preceding solar energetic particle (SEP) 
event, a dramatic increase in the flux of energetic electrons was 
observed to occur on several satellites (using Los Alamos instru- 
ments aboard two geosynchronous satellites and two GPS 
satellites, plus energetic electron data from the CRRES satellite) 
sampling the L=4-7 region of the magnetosphere. We find that: this 
flux buildup at the larger L-values (L-6-7) first appears near the 
magnetic equator and subsequently spreads to higher magnetic lat- 
itudes; the flux buildup near the magnetic equator peaks first at the 
higher L before it peaks at the lower L; analysis of the angular dis- 
tribution of energetic electrons at geosynchronous orbit shows that 
the flux buildup begins first with the buildup of energetic electrons 
(>300 keV) moving perpendicular to the magnetic field. 


27844 (LA-UR-95-2076) Numerical simulations of glass im- 
pacts using smooth particle hydrodynamics. Mandell, D.A.; 
Wingate, C.A. Los Alamos National Lab., NM (United States). 
[1995]. 5p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950846-31: American Physical Society biennial conference 
on shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Source: OSTI; NTIS; INIS; GPO. 

As part of a program to develop advanced hydrocode design 
tools, we have implemented a brittle fracture model for glass into 
the SPHINX smooth particle hydrodynamics code. We have 
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evaluated this model and the code by predicting data from one- 
dimensional flyer plate impacts into glass. Since fractured glass 
properties, which are needed in the model, are not available, we 
did sensitivity studies of these properties, as well as sensitivity 
studies to determine the number of particles needed in the calcula- 
tions. The numerical results are in good agreement with the data. 


27845 (LA-UR-—95-2170) Contributions from the CYGNUS/ 
Milagro Collaboration. Alien, G.E.; Chang, C.Y.; Chen, M.L. Los 
Alamos National Lab., NM (United States). [1995]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9508122-Exc.: 24. international cosmic rays 
conference (ICRC), Rome (italy), 28 Aug - 8 sep 1995). Order 
Number DE95016852. Source: OSTI; NTIS; GPO Dep. 

This document consists of eleven reports contributed to the XXIV 
International Cosmic Ray Conference (Rome, Italy, August 28— 
September 8, 1995) from the CYGNUS/Milagro Collaboration: 
“Search for Ultra-High-Energy Radiation from Gamma-Ray Bursts”, 
“Gamma-Ray Bursts: Detection and Distance Estimates with 
Milagro”, “Searching for Gamma-Ray Bursts with Water-Cerenkov- 
Detector Single-Particle Rates”, “The Milagro Detector’, “The 
Milagro Data Acquisition System”, “Source Searches Using the 
CYGNUS Water-Cerenkov Array”, “Search for UHE Emission from 
Supernova Remnants”, “Solar Physics with the Milagro Telescope”, 
“An Experiment to Detect Correlations Between Cerenkov and 
Muon Lateral Distributions in EAS”, “A Study of Large-Zenith-Angle 
Air Showers with the CYGNUS Experiment’, and “Mass Resolution 
of Ground Based Air Shower Experiments in the 10 to 10000 TeV 
range.” 


27846 (LA-UR-—95-2171) Contributions from the Su- 
perKamiokande Collaboration. Wilkes, R.J. (Washington Univ., 
Seattle, WA (United States)); Fukuda, Y.; Inoue, K. Los Alamos 
National Lab., NM (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9508122-4: 24. international cosmic rays 
conference (ICRC), Rome (Italy), 28 Aug - 8 sep 1995). Order 
Number DE95016851. Source: OSTI; NTIS; GPO Dep. 

This document consists of two reports contributed to the XXIV 
International Cosmic Ray Conference (Rome, Italy, August 28— 
September 8, 1995) from the SuperKamiokande Collaboration: one 
on the SuperKamiokande outer data acquisition system, and one 
on preliminary results from muon/electron identification tests at 
KEK of IMB3-detector phototubes and electronics. 


27847 (LA-UR-95-2194) Reactive multiphase flow simula 
tion workshop summary. VanderHeyden, W.B. Los Alamos 
National Lab., NM (United States). [1995]. 200p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9505282—Summ.: Computer simulation of reactive 
multiphas flow workshop, Los Alamos, NM (United States), 18-19 
May 1995). Order Number DE95016847. Source: OSTI; NTIS; 
GPO Dep. 

A workshop on computer simulation of reactive multiphase flow 
was held on May 18 and 19, 1995 in the Computational Testbed 
for Industry at Los Alamos National Laboratory (LANL), Los 
Alamos, New Mexico. Approximately 35 to 40 people attended the 
workshop. This included 21 participants from 12 companies repre- 
senting the petroleum, chemical, environmental and consumer 
products industries, two representatives from the DOE Office of In- 
dustrial Technologies and several from Los Alamos. The dialog at 
the meeting suggested that reactive multiphase flow simulation rep- 
resents an excellent candidate for government/industry/academia 
collaborative research. A white paper on a potential consortium for 
reactive multiphase flow with input from workshop participants will 
be issued separately. 


27848 (LA-UR-95-2543) On some additional recollections, 
and the absence thereof, about the early history of computer 
simulations in statistical mechanics. Wood, W.W. (Los Alamos 
National Lab., NM (United States). Theoretical Div.). Los Alamos 
National Lab., NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9507154—1: Monte Carlo and molecular dynamics 
of condensed matter systems, Como (Italy), 3-28 Jul 1995). Order 
Number DE95017005. Source: OSTI; NTIS; INIS; GPO Dep. 
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This lecture is an extension and correction of a previous lecture 
given by the author ten years ago at “Corso 97” in Varenna. Here 
again he emphasizes that his early work was exclusively with 
applications of the Metropolis Monte Carlo method. His only con- 
nection with the early work on the molecular dynamics method was 
in collaboration with Alder and Wainwright in their joint effort to rec- 
oncile the results of the Monte Carlo and molecular dynamics 
methods for hard spheres. Here he amplifies a point suggested by 
a question asked by Professor Ciccotti: Namely, when was it dis- 
covered that the Metropolis method consists in the generation of a 
realization of a Markov chain, for which there was a large body of 
mathematical theory that made the justification of the method quite 
a simple matter? 


27849 (LBL-36480) Entropy and emittance of particle and 
photon beams. Kim, K.J.; Littlejohn, R.G. Lawrence Berkeley 
Lab., CA (United States). Apr 1995. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9409369-2: 15. IAEA conference on plasma physics and 
controlled nuclear fusion, Seville (Spain), 26 Sep - 1 oct 1994). Or- 
der Number DE95014772. Source: OSTI; NTIS; INIS; GPO Dep. 

The emittance as the available phase space area is defined as 
the product of the elementary cell area 6Q and exp(S), where S is 
the normalized entropy of a particle beam. The definition is based 
on the fact that the factor exp(S) can be interpreted as the number 
of the occupied cells. For particle beams, a closed expression for 
the emittance in terms of the phase space distribution function is 
obtained which is independent of 6Q. To compute the emittance of 
the radiation beam, it is necessary to find the eigenvalues of the 
correlation operator. An explicit solution is found for the case of a 
partially coherent radiation beam which is a stochastic superposi- 
tion of coherent Gaussian beams with a Gaussian probability 
distribution. Such a beam is a reasonable model for undulator radi- 
ation by beam of electrons. From the requirement that the radiation 
emittance reproduces the particle beam emittance in the incoherent 
limit, the elementary cell area 5Q is determined unambiguously to 
be A, the radiation wavelength. The emittance in the incoherent 
limit then becomes 4. 


27850 (SAND-95-1765C) Multidimensional DDT modeling 
of energetic materials. Baer, M.R.; Hertel, E.S.; Bell, R.L. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950846-11: American Physical 
Society biennial conference on shock compression of condensed 
matter, Seattle, WA (United States), 13-18 Aug 1995). Order Num- 
ber DE95016462. Source: OSTI; NTIS; GPO Dep. 

A nonequilibrium continuum mixture model has been incorpo- 
rated into the CTH shock physics code to describe 
deflagration-to-detonation transition in granular energetic materials. 
This approach treats multiple thermodynamic and mechanics fields 
including the effects of relative material motion, rate-dependent 
compaction and interphase exchange of mass, momentum and en- 
ergy. A finite volume description is formulated and internal state 
variables are solved using an operator-splitting method. Numerical 
simulations of low-velocity impact on a weakly-confined porous pro- 
pellant bed are presented which display lateral wall release leading 
to curved compaction and reaction wave behavior. 


27851 (SAND~95-1891C) Fresnel equations and transmis- 
sion line analogues for dittraction gratings. Kaushik, S. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950793-23: 40. annual meet- 
ing of the Society of Photo-Optical Instrumentation Engineers, San 
Diego, CA (United States), 9-14 Jul 1995). Order Number 
DE95016739. Source: OSTI; NTIS; GPO Dep. 

A simple and intuitive formalism is presented to describe diffrac- 
tion in multi-layered periodic structures. We use the well known 
results from scalar analysis (wave propagation in homogeneous 
layered media) and show that they can be generalized rather read- 
ily to vector problems such as diffraction analysis. Specifically, we 
derive: (1) generalized Fresnel equations appropriate for reflection 
and transmission from an infinitely thick grating, (2) a generalized 
Airy formula for thin-film to describe reflection and transmission of 
light through a lamellar grating and (3) a matrix propagation 
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method akin to that used for multi-layer thin film analysis. The re- 
sults developed here complement the recent work on R-matrix and 
S-matrix propagation algorithms that have been used in connection 
with modal and differential grating theories. These algorithms have 
proven to be numerically stable for calculating diffraction efficien- 
cies from deep groove gratings. The formalism developed here 
expands upon the earlier literature by providing important details 
that are hitherto unavailable. 


27852 (SAND-95-8505) Population dynamics of minimally 
cognitive individuals. Part |: Introducing knowledge into the 
dynamics. Schmieder, R.W. Sandia Labs., Livermore, CA (United 
States). Jul 1995. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95017520. Source: OSTI; NTIS; GPO Dep. 

The author presents a new approach for modeling the dynamics 
of collections of objects with internal structure. Based on the fact 
that the behavior of an individual in a population is modified by its 
knowledge of other individuals, a procedure for accounting for 
knowledge in a population of interacting objects is presented. It is 
assumed that each object has partial (or complete) knowledge of 
some (or all) other objects in the population. The dynamical equa- 
tions for the objects are then modified to include the effects of this 
pairwise knowledge. This procedure has the effect of projecting out 
what the population will do from the much larger space of what it 
coukd do, i.e., filtering or smoothing the dynamics by replacing the 
complex detailed physical model with an effective model that pro- 
duces the behavior of interest. The procedure therefore provides a 
minimalist approach for obtaining emergent collective behavior. 
The use of knowledge as a dynamical quantity, and its relationship 
to statistical mechanics, thermodynamics, information theory, and 
cognition microstructure are discussed. 


27853 (SLAC—444, pp. 409-419) Recent results from the 
Compton Observatory. Michelson, P.F. (Stanford Univ., CA 
(United States)); Hansen, W.W. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Dec 1994. Grant 50 QV 9095; 
Grant NAG5-1472; Grant NAG5-1605; Contract 5-3 (CONF- 
930767—: 21. annual SLAC Summer Institute on particle physics: 
spin structure in high-energy processes, Stanford, CA (United 
States), 26 Jul - 6 aug 1993). In Spin structure in high energy pro- 
cesses: Proceedings. 593p. Order Number DE95008628. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Compton Observatory is an orbiting astronomical observa- 
tory for gamma-ray astronomy that covers the energy range from 
about 30 keV to 30 GeV. The Energetic Gamma Ray Experiment 
Telescope (EGRET), one of four instruments on-board, is capable 
of detecting and imaging gamma radiation from cosmic sources in 
the energy range from approximately 20 MeV to 30 GeV. After 
about one month of tests and calibration following the April 1991 
launch, a 15-month all sky survey was begun. This survey is now 
complete and the Compton Observatory is well into Phase II of its 
observing program which includes guest investigator observations. 
Among the highlights from the all-sky survey discussed in this pre- 
sentation are the following: detection of five pulsars with emission 
above 100 MeV; detection of more than 24 active galaxies, the 
most distant at redshift greater than two; detection of many high 
latitude, unidentified gamma-ray sources, some showing significant 
time variability; detection of at least two high energy gamma-ray 
bursts, with emission in one case extending to at least 1 GeV. 
EGRET has also detected gamma-ray emission from solar flares 
up to energies of at least 2 GeV and has observed gamma-rays 
from the Large Magellanic Cloud. 


27854 (SSCL-Preprint-117) An upper bound on Q-star 
masses. Hochron, D.R. (Stanford Univ., CA (United States). Dept. 
of Physics); Lynn, B.W.; Selipsky, S.B. Superconducting Super 
Collider Lab., Dallas, TX (United States). Jun 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (BU-HEP-92-08; SU-ITP-92/09). Order Number 
DE95011211. Source: OSTI; NTIS; INIS; GPO Dep. 

Q-stars (the gravitational generalization of Q-balls, strongly 
bound bulk matter that an appear in field theories of strongly inter- 
acting hadrons) are the only known impact objects consistent with 
the known bulk structure of nuclei and chiral symmetry that evade 
the Rhoades-Ruffini upper bound of 3.2Mo. Generic bounds are 





quite weak: Mo_«ta < 400Mo. If, however, we assume that the 
1.558 ms pulsar is a Q-star, equilibrium. A stability criteria of rotat- 
ing fluids place a much stronger upper bound of M. < 5.3Mo on 
such models under certain special assumptions. This has important 
implications for heavy compact objects such as Cygnus X-1. 


27855 (TKK-V-B99, pp. 67-103) Thermodynamic Calcula- 
tion Interface (TQ). Computer assisted process simulation. 
Eriksson, G. (Lehrstuhl fuer Theoretische Huettenkunde und Metal- 
lurgie der Kernbrennstoffe der RWTH Aachen, Aachen (Germany)); 
Sippola, H.; Sundman, B. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 
1994. (CONF-9408244—: Colloquium on process simulation, Espoo 
(Finland), 3-4 Aug 1994). In Colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, com- 
bustion and thermodynamics. 216p. Order Number DE95796408. 
Source: OSTI; NTIS. 

The investment in software development is very large and it is 
important to allow for future improvements and extensions in the 
development. One way to achieve this is to divide software into 
modules separated with well defined software interfaces. This inter- 
face definition is intended for application programs that need to 
use thermodynamic data or calculated equilibrium results like parti- 
tion coefficients or solidification temperature in a _ simulation 
package. Thermodynamics is an integral part of process modeling 
and it is important that the recent data and software is available for 
process modeling. Two of the major software system for multicom- 
ponent equilibrium calculations, ChemSage and Thermo-Caic, are 
implementing this software interface. (author) 


27856 (TKK-V-B99, pp. 105-115) Some examples of the 


use of a thermodynamic calculation interface (TQ) with Chem- 
Sage. Eriksson, G. (Lehrstuhl fuer Theoretische Huettenkunde und 
Metallurgie der Kernbrennstoffe der RWTH Aachen, Aachen (Ger- 
many)); Spencer, P.J. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Materials Processing and Powder Metallurgy. 


1994. (CONF-9408244—: Colloquium on process simulation, Espoo 
(Finland), 3-4 Aug 1994). In Colloquium on process simulation. 
Computational fluid dynamics coupled with chemical kinetics, com- 
bustion and thermodynamics. 216p. Order Number DE95796408. 
Source: OSTI; NTIS. 

Three examples of application of the general thermodynamics 
software interface for simulation programs. In these examples, the 
ChemSage Gibbs-energy minimizer was used for the calculations. 
(author) 


27857 (TKK-V—B104, pp. 115-126) A general thermodynamic 
software interface. Eriksson, G. (Lehrstuhl fuer Theoretische 
Huettenkunde, RWTH Aachen (Germany)); Spencer, P. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Materials Process- 
ing and Powder Metallurgy. 1995. (CONF-9506228-: 2. colloquium 
on process simulation, Espoo (Finland), 6-8 Jun 1995). In The 2nd 
colloquium on process simulation. Computational fluid dynamics 
coupled with chemical kinetics, combustion and thermodynamics. 
302p. Order Number DE95796407. Source: OSTI; NTIS. 

The scope of this presentation is to introduce ChemApp, a ther- 
modynamic software interface consisting of a library of Fortran 
subroutines based on the phase equilibrium calculation module of 
ChemSage. Potential applications for the use of the ChemApp rou- 
tines in programs for handling repetitive complex equilibrium 
calculations are almost limitless and can cover an extremely di- 
verse range of applications. ChemApp can for instance be linked 
into any third- party process simulation package, CFD programs 
(Phoenics, Fluent) and general simulation programs (Aspen Plus, 
Apros) included. In this presentation, the most important features 
and subroutines of the ChemApp interface are discussed and 
demonstrated through examples. (author) 


27858 (UCRL-ID—121592) Inhomogeneous primordial nucle- 
osynthesis and new abundance constraints on 2,h?. Mathews, 
G.J. (Notre Dame Univ., IN (United States). Dept. of Physics); Ka- 
jino, T.; Orito, M. Lawrence Livermore National Lab., CA (United 
States). 20 Jul 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States);National Astronomical Observatory of Japan, Tokyo 
(Japan). DOE Contract W-7405-ENG-48 ; FG02-95ER40934. Order 
Number DE95017220. Source: OSTI; NTIS; GPO Dep. 
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We discuss the upper limit to the baryonic contribution to the 
closure density. We consider effects of new observational and the- 
oretical uncertainties in the primordial light element abundances, 
and the effects of fluctuation geometry on the inhomogeneous nu- 
cleosynthesis yields. We also consider implications of the possible 
detection of a high D/H abundance in a Lyman-a absorption cloud 
at high redshift and the implied chemical evolution effects of a high 
deuterium abundance. We show that there exists a region of the 
parameter space for inhomogeneous models in which a somewhat 
higher baryonic contribution to the closure density is possible than 
that allowed in standard homogeneous models. This result is con- 
trary to some other recent studies and is due to both geometry and 
recently revised uncertainties in primordial light-element abun- 
dances, particularly ’Li. We find that the presently adopted 
abundance constraints are consistent with a contribution of baryons 
to the closure density as high as Qyhs9* < 0.11 (n < 7 x 107°). 
This corresponds to a 20% increase over the limit from standard 
homogeneous models (Qphso* < 0.08, n < 5.8 x 10-19). With a 
high deuterium abundance the upper limits for the inhomogeneous 
and homogeneous models would be Q,hsp* < 0.04 and 0.03 (n < 
2.6 x 10-'° and 1.9 x 10-1), respectively. Even higher limits 
could be obtained by further relaxing the presently accepted pri- 
mordial lithium abundance constraint as some have proposed. 


27859 (UCRL-JC—118395) Cosmic Bombardment IV: Avert- 
ing catastrophe in the here-and-now. Wood, L.; Hyde, R.; 
ishikawa, M.; Ledebuhr, A. Lawrence Livermore National Lab., CA 
(United States). 23 Sep 1994. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9409254-2: International conference on problems of the 
earth protection from collisions with dangerous near-earth objects 
(SPE-94), Chelyabinsk (Russian Federation), 26-30 Sep 1994). Or- 
der Number DE95010750. Source: OSTI; NTIS; GPO Dep. 

At the present time, it is at least arguable that large-scale cosmic 
bombardment has been a major driver of the evolution of the ter- 
restrialbiosphere. The fundamental motivation of the present paper 
is the (high) likelihood that the advent and rise of the human 
species hasn't coincided with the cessation of soft and hard colli- 
sions in the Asteroid Belt or in the Oort Cloud, and that we will 
either stop the cosmic bombardment or it will eventually stop us. In 
the foregoing, briefly reviewed the prospects for active planetary 
defenses against cosmic bombardment in the very near-term, 
employing only technologies which exist now and could be brought- 
to-bear in a defensive system on a one-decade time-scale. We 
sketch various means and mechanisms from a physicist’s view- 
point by which such defensive systems might detect threat objects, 
launch interdiction machinery toward them and operate such ma- 
chinery in their vicinity to alternately deflect, disperse or vaporize 
objects in the 0.1-10 km-diameter range, the ones whose size and 
population constitute the greatest threats to our biosphere. We con- 
clude that active defenses of all types are readily feasible against 
0.1 kmdiameter incoming cosmic bomblets and that even complete 
vaporization-class defenses are feasible against 1 km-diameter 
class objects of all compositions. When facing Great Extinctors of 
up to 10 km diameter, the feasible defensive methods depend 
upon the object's size and composition. Dispersion defenses are 
feasible against all threat-classes, as are deflection approaches for 
bombiets up to ~ 10 km diameter; vaporization-level protection is, 
however, available only against dirty snowballs’ of the ~ 1-2 km 
diameter class. Great Extinctors of sizes significantly greater than 
10 km diameter challenge contemporary human technology ever 
more severely; fortunately, they appear to be rare on the several 
Aeon time-scales over which Sol will shift its spectral class. 


27860 (UCRL-JC—119624) Scalar wave diffraction from a 
circular aperture. Cerjan, C. Lawrence Livermore National Lab., 
CA (United States). 25 Jan 1995. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9409177-13: Optical Society of America conference on ex- 
treme ultraviolet lithography, Monterey, CA (United States), 19-21 
Sep 1994). Order Number DE95014693. Source: OSTI; NTIS; 
GPO Dep. 

The scalar wave theory is used to evaluate the expected diffrac- 
tion patterns from a circular aperture. The standard far-field 
Kirchhoff approximation is compared to the exact result expressed 
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in terms of oblate spheroidal harmonics. Deviations from an ex- 
panding spherical wave are calculated for circular aperture radius 
and the incident beam wavelength using suggested values for a 
recently proposed point diffractin interferometer. The Kirchhoff ap- 
proximation is increasingly reliable in the far-field limit as the 
aperture radius is increased, although significant errors in ampli- 
tude and phase persist. 


27861 (UCRL-JC—119628) X-ray characterization of a four- 
bounce projection system. Gaines, D.P. (Lawrence Livermore 
National Lab., CA (United States)); Vernon, S.P.; Sommargren, 
G.E.; Fuchs, D. Lawrence Livermore National Lab., CA (United 
States). 19 Jan 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9409177-— 
14: Optical Society of America conference on extreme ultraviolet 
lithography, Monterey, CA (United States), 19-21 Sep 1994). Order 
Number DE95014676. Source: OSTI; NTIS; GPO Dep. 

A four-bounce two-element projection system designed to 
achieve 0.14 ym resolution over a 1.2 x 5 mm? ring field has 
been fabricated. The radiation transport properties of both the indi- 
vidual multilayer-coated optics and the assembled system has 
been measured. The individual mirror measurements demonstrated 
that the coatings were within 0.03 nm of d-spacing specifications; 
however, the mirrors exhibited significant scatter which reduced 
reflectance below the design specification of 60%. The peak radia- 
tion transport efficiency of the assembled projector was 7% at 13.2 
nm. To the best of the authors’ knowledge, this represented the 
first measurement of the radiation transport efficiency of a 
multi-element optical system for EUV lithography. Experiments per- 
formed at LLNL’s front-end test bed facility were consistent with 
the measured transport efficiency. 


27862 (UCRL-JC—120859) Laboratory astrophysics. 
Springer, P.T.; Goldstein, W.H.; Iglesias, C.A.; Wilson, B.G.; 
Rogers, F.J.; Stewart, R.E. Lawrence Livermore National Lab., CA 
(United States). 1 May 1995. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9504132-5: Spring workshop on basic science using 
pulsed power, Santa Barbara, CA (United States), 5-7 Apr 1995). 
Order Number DE95015097. Source: OSTI; NTIS; GPO Dep. 

We propose an experiment to test opacity models for stellar at- 
mospheres. Particularly important is to perform experiments at very 
low density and temperature where line shape treatments give 
large differences in Rosseland mean opacities for astrophysical 
mixtures, and to test the range of validity for the unresolved transi- 
tion array treatments. Experimental requirements are ultra high 
spectral resolution combined with large homogenous plasma 
sources lasting tens of nanoseconds, and with Planckian radiation 
fields. These requirements dovetail nicely with emerging pulsed 
power capabilities. We propose a high resolution measurement of 
the frequency dependent opacity, for ultra low density iron plasmas 
in radiatively driven equilibrium plasmas. 


27863 (UCRL-JC—120865) EUV/soft x-ray spectra for low B 
neutron stars. Romani, R.W. (Stanford Univ., CA (United States). 
Dept. of Physics); Rajagopal, M.; Rogers, F.J.; Iglesias, C.A. 
Lawrence Livermore National Lab., CA (United States). 23 May 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9503167-3: 1995 Interna- 
tional Astronomical Union (IAU) colloquium #152 on astrophysics in 
the extreme ultraviolet, Berkeley, CA (United States), 27-30 Mar 
1995). Order Number DE95016614. Source: OSTI; NTIS; GPO 
Dep. 

Recent ROSAT and EUVE detections of spin-powered neutron 
stars suggest that many emit “thermal” radiation, peaking in the 
EUV/soft X-ray band. These data constrain the neutron stars’ ther- 
mal history, but interpretation requires comparison with model 
atmosphere computations, since emergent spectra depend strongly 
on the surface composition and magnetic field. As recent opacity 
computations show substantial change to absorption cross sections 
at neutron star photospheric conditions, we report here on new 
model atmosphere computations employing such data. The results 
are compared with magnetic atmosphere models and applied to 
PSR J0437-4715, a low field neutron star. 
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27864 (UCRL-JC—120869) A second-generation cosmic 
axion experiment. Hagmann, C. (and others); Stoeffl, W.; van Bib- 
ber, K. Lawrence Livermore National Lab., CA (United States). 
May 1995. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 ; AC03-76SF00098 ; 
AC02-76CH03000 ; FC02-94ER40818 ; FGO5-86ER40272 ; FG02- 
90ER40560. (CONF-950183—2: Recontres de Moriond workshop, 
Villar-sur-Ollon (Switzerland), 21-28 Jan 1995). Order Number 
DE95013249. Source: OSTI; NTIS; INIS; GPO Dep. 

An experiment is described to detect dark matter axions trapped 
in the halo of our galaxy. Galactic axions are converted into mi- 
crowave photons via the Primakoff effect in a static background 
field provided by a superconducting magnet. The photons are col- 
lected in a high Q microwave cavity and detected by a low noise 
receiver. The axion mass range accessible by this experiment is 
1.3 — 13 peV. The expected sensitivity will be roughly 50 times 
greater than achieved by previous experiments in this mass range. 
The assembly of the detector is well under any at LLNL and data 
taking will start in mid-1995. 
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27865 (KEK-PROC—93-19) Proceedings of the KEK sum- 
mer institute on particle physics. Okada, Y.; Watanabe, |. (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Feb 1994. 379p. (in Japanese, English). (CONF-9308276—: KEK 
summer institute on particle physics, Tsukuba (Japan), 3-6 Aug 
1993). Order Number DE95502198. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 11 of the presented papers are indexed individu- 
ally. (J.P.N.). 


27866 (SSCL-Preprint-541) Experience with a run file 
archive using database technology. Nixdorf, U. Superconducting 
Super Collider Lab., Dallas, TX (United States). Dec 1993. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE95011151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High Energy Physics experiments are known for their production 
of large amounts of data. Even small projects may have to manage 
several Giga Byte of event information. One possible solution for 
the management of this data is to use today’s technology to archive 
the raw data files in tertiary storage and build on-line catalogs 
which reference interesting data. This approach has been taken by 
the Gammas, Electrons and Muons (GEM) Collaboration for their 
evaluation of muon chamber technologies at the Superconducting 
Super Collider Laboratory (SSCL). Several technologies were in- 
stalled and tested during a 6 month period. Events produced were 
first recorded in the UNIX filesystem of the data acquisition system 
and then migrated to the Physics Detector Simulation Facility 
(PDSF) for long term storage. The software system makes use of 
a commercial relational database management system (SYBASE) 
and the Data Management System (DMS), a tape archival system 
developed at the SSCL. The components are distributed among 
several machines inside and outside PDSF. A Motif-based graphi- 
cal user interface (GUI) enables physicists to retrieve interesting 
runs from the archive using the on-line database catalog. 
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Refer also to citation(s) 27765, 27774, 27775, 27838, 27854, 
27905, 27923, 27970, 28015, 28029 


27867 (CBPF-NF-010/82) Higgs mechanism in light-front 
quantized field theory. Srivastava, P.P. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1992. 14p. 
Order Number DE96600848. Source: OSTI; NTIS; INIS. 

The spontaneous symmetry breaking of continuous symmetry in 
light-front quantized scalar field theory is studied following the stan- 
dard Dirac procedure for constrained dynamical systems. A 
non-local constraint is found to follow. The values of the constant 
backgrounds fields (zero modes) at the tree level, as a conse- 
quence, are shown to given by minimizing the light-front energy. 





The zero modes are shown to commute with the non-zero ones 
and the isovector built from them is seen to characterize a (non- 
perturbative) vacuum state and the corresponding physical sector. 
The infinite degeneracy of the vacuum is described by the contin- 
uum of the allowed orientations of this background isovector in the 
isospin space. The symmetry generators in the quantized field the- 
ory annihilate the vacuum is contrast to the case of equal-time 
quantization. Not all of them are conserved and the conserved 
ones determine the surviving symmetry of the quantum theory La- 
grangian. The criteria for determining the background isovector and 
the counting of the number of Goldstone bosons goes as in the 
equal-time case. A demonstration in favour of the absence of Gold- 
stone bosons in two dimensions is also found. Finally, is extended 
to an understanding of the Higgs mechanism in light-front frame. 
(author). 13 refs. 


27868 (CBPF-NF-031/89) On a gauge theory of self-dual 
field and its quantization. Srivastava, P.P. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1989. 16p. 
Order Number DE96600849. Source: OSTI; NTIS; INIS. 

A gauge theory of self-dual field is constructed by adding a 
Wess-Zumino term to the recently studied formulation based on a 
second order scalar field Lagrangian carrying with it an auxiliary 
vector field to take care of the self-duality constraint in a linear 
fashion. The two versions are quantized using the BRST formula- 
tion following the BFV procedure. No violation of micro causality 
occurs and the action of ordinary scalar field may not be written as 


the sum of the actions of the self-and anti-self-dual fields. (author). 
14 refs. 


27869 (CBPF-NF—052/89) BRST-BFV quantization of chiral 
Schwinger model. Srivastava, P.P. Centro Brasileiro de 


Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1989. 15p. 
Order Number DE96600850. Source: OSTI; NTIS; INIS. 

The BRST-BFV procedure of quantization is applied to establish, 
in a gauge independent manner, the equivalence of the gauge 


noninvariant and gauge invariant formulations of the Chiral 
Schwinger model. (author). 14 refs. 


27870 (CBPF-NF-054/94) The quantum algebraic structure 
of the twisted XXZ chain. Monteiro, M.A.R. (Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)); Roditi, |.; 
Rodrigues, L.M.C.S.; Sciuto, S. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Oct 1994. 11p. (DFTT- 
045/95.). Order Number DE96600851. Source: OSTI; NTIS; INIS. 
The Quantum Inverse Scattering Method with a new R-matrix de- 
pending on two parameters q and t is considered. We find that the 
underlying algebraic structure is the two-parameter deformed alge- 
bra SUg(2) enlarged by introducing an element belonging to the 
centre. The corresponding Hamiltonian describes the spin-1/2 XXZ 
model with twisted periodic boundary conditions. (author). 13 refs. 


27871 (CBPF-NF—-057/94) The BV quantization of superpar- 
ticles type | and Il. Vazquez-Bello, J.L. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Oct 1994. 
8p. Order Number DE96600891. Source: OSTI; NTIS; INIS. 

This letter discusses the BRST cohomology of superparticies 
type-| and Il. It was used an extended super-space to construct 
SO(9,1) superparticle actions that lead to super-wave functions 
whose spinor components satisfy SO(9,1) covariant constraints. 
Their BRST charges were found by using BV methods, since the 
models present a large number of symmetries and only chose on- 
shell. It is shown that the zero ghost-number cohomology class of 
both models reproduce the same spectrum as that N=1 ten dimen- 
sional super=Yang-Mills theory. (author). 8 refs. 


27872 (CBPF-NF-065/94) N=1 supersymmetry and super 
quantum electrodynamic in Atiyah-Ward space-time. Andrade, 
M.A. de; Cima, O.M. Del; Magalhaes, M.N.P. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Dec 1994. 
26p. Order Number DE96600852. Source: OSTI; NTIS; INIS. 

The supersymmetric gauge invariant action for the massive 
Abelian N=1 super-QED2,> in the Atiyah-Ward space-time (D=2+2) 
is formulated. The questions concerning the scheme of the gauge 
invariance in D=2+2 by means of gauging the massive N=1 super- 
QED2,. are investigated. It is studied how to ensure the gauge 
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invariance at the expenses of the introduction of a complex vector 
superfield. It is discussed the Wess-Zumino gauge and thereupon 
we conclude that in this gauge, only the imaginary part of the com- 
plex vector field, B,, gauges a U(1)-symmetry, whereas its real 
part gauges a Weyl symmetry. It is build up the gauge invariant 
massive term by introducing four scalar superfields: a pair of chiral 
and a pair of anti-chiral superfields; the supermultiplets of each 
pair have opposite U (1)-changes. It is carried out a dimensional 
reduction a la Scherk of the massive N=1 super-QED2,> action 
from D=2+2 to D=1+2. Truncations are needed in order to sup- 
press unphysical modes and one ends up with a parity-preserving 
N=1 super QED,,> (rather than N=2) in D=1+2 which spectrum is 
free from tachyons and ghosts at tree-level. Finally it is show that 
the N=1 super-QED,,. obtained is the supersymmetry version of 
the g3 QED. (author). 27 refs. 


27873 (DOE/ER/40561—203) Light-front view of the axial 
anomaly. Ji, Chueng-Ryong (North Carolina State Univ., Raleigh, 
NC (United States). Dept. of Physics); Rey, Soo-Jong. Washington 
Univ., Seattle, WA (United States). Inst. for Nuclear Theory. [1995]. 
14p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Korea Science and Engineering Foundation (Korea, Repub- 
lic of}. DOE Contract FG06-90ER40561 FG05-90ER40589. 
(INT—95-16-09). Order Number DE95014345. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Motivated by an apparent puzzie of the light-front vacua incom- 
patible with the axial anomaly, we have considered the 
two-dimensional massless Schwinger model for an arbitrary inter- 
polating angle of the quantization surface. By examining spectral 
deformation of the Dirac sea under an external electric field semi- 
classically, we have found that the axial anomaly is quantization 
angle independent. This indicates an intricate nontrivial vacuum 
structure present even in the light-front limit. 


27874 (FNAL/C—166) B physics prospects beyond the year 
2000. Procario, M. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9505137—1: 10. topical workshop on proton-antiproton collider 
physics, Batavia, IL (United States), 9-13 May 1995). Order Num- 
ber DE95015355. Source: OSTI; NTIS; INIS; GPO Dep. 

The search for CP violation in the b system will begin with new 
experiments at BaBar, Belle, HERA-B and perhaps CDF and DO 
before the year 2000. The complexity and richness of B physics in- 
cluding CP violation suggests that these efforts will require a 
follow-up experiment. This paper describes a simulation effort to 
design an experiment for the Tevatron capable of exceeding these 
first generation experiments. 


27875 (IFT-P-010/93) SU(n)- x SU(m), x U(1)y generaliza- 
tions of the standard model. Pleitez, V. Instituto de Fisica 
Teorica (IFT), Sao Paulo, SP (Brazil). Jan 1993. 13p. Order Num- 
ber DE96600853. Source: OSTI; NTIS; INIS. 

Generalizations of the Standard Model which are based on the 
gauge symmetry SU(n). x SU(m), x U(1),y are considered. Al- 
though the most interesting possibility occurs when n = 3, it will be 
considered also the cases n = 4,5, both with m = 3,4. It will also 
be given possible grand unification scenarios. (author). 18 refs. 


27876 (IFT-P—011/93) Generalized Miura transformations, 
two-bosons KP hierarchies and their reduction to KdV hierar- 
chies. Aratyn, H. (Illinois Univ., Chicago, IL (United States). Dept. 
of Physics); Ferreira, L.A.; Gomes, J.F.; Medeiros, R.T.; Zimerman, 
A.H. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Feb 
1993. 14p. (UICHEP-TH-93-1; HEP-TH—9302125.). Order Number 
DE96600854. Source: OSTI; NTIS; INIS. 

Bracket preserving gauge equivalence is established between 
several two-boson generated KP type of hierarchies. These KP hi- 
erarchies reduce under symplectic reduction (via Dirac constraints) 
to KdV and Schwarzian KdV hierarchies. Under this reduction the 
gauge equivalence is taking form of the conventional Miura maps 
between the above KdV type of hierarchies. (author). 16 refs. 


27877 (IFT-P-016/93) Particle physics phenomenology 
from Q-deformed Poincare algebra. Dey, J. (Instituto de Fisica 
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Teorica (IFT), Sao Paulo, SP (Brazil)); Choudhury, R.R. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Mar 1993. 8p. Order 
Number DE96600892. Source: OSTI; NTIS; INIS. 

In their search for non-linearities in quantum physics, physicists 
have turned to q-deformed generalizations of group algebras. The 
latest approach is to look for such deformations in the space time 
structure itself, i.e. In Poincare algebra. Can one find any empirical 
evidence in favour of this from available particle data. The affirma- 
tive seems to be the answer. (author). 8 refs, 3 tabs. 


27878 (IFT-P-018/93) Relativistic three-particle scattering 
equations. Adhikari, S.K. (Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil)); Tomio, L.; Frederico, T. Instituto de Fisica Teor- 
ica (IFT), Sao Paulo, SP (Brazil). Apr 1993. 9p. Order Number 
DE96600898. Source: OSTI; NTIS; INIS. 

It is shown that a recently proposed set of relativistic three- 
particle scattering equations is a consequence of employing a 
relativistic three-particle propagator suggested long ago by Ah- 
madzadeh and Tjon in the c.m. frame of a two-particle subsystem. 
The coordinate transformation of this propagator is made from the 
c.m. frame of the two-particle subsystem to the three-particle c.m. 
frame. It is also pointed out that some numerical applications of the 
Ahmadzadeh and Tjon propagator top the three-nucleon problem 
use unnecessary nonrelativistic approximation which do not sim- 
plify the computational task. (author). 15 refs, 1 fig 


27879 (IFT-P—025/94) Many-body problems with composite 
particles and q-Heisenberg algebras. Avancini, S.S. (Santa Cata- 
rina Univ., Florianopolis, SC (Brazil). Dept. de Fisica); Krein, G. 
Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Jul 1994. 
15p. Order Number DE96600893. Source: OSTI; NTIS; INIS. 

It is proposed to employ deformed communication relations to 
treat many body problems of composite particles. The deformation 
parameter is interpreted as a measure of the effects of the statis- 
tics of the internal degrees of freedom of the composite particles. A 
simple application of the method is made for the case of a gas of 
composite bosons. (author). 14 refs. 


(IFT-P-028/93) Causal 


27880 approach to (241) 
dimensional Quantum Electrodynamics. Scharf, G. (Zurich Univ. 
(Switzerland). Inst. fuer Theoretische Physik); Wreszinski, W.F.; Pi- 
mentel, B.M.; Tomazelli, J.L. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). May 1993. 23p. Order Number DE96600855. 
Source: OSTI; NTIS; INIS. 

It is shown that the causal approach to (2+1)-dimensional quan- 
tum electrodynamics yields a well-defined perturbative theory. In 
particular, and in contrast to renormalized perturbative quantum 
field theory, it is free of any ambiguities and ascribes a nonzero 
value to the dynamically generated, nonperturbative photon mass. 
(author). 12 refs. 


27881 (IFT-P-029/94) Affine Lie algebraic origin of con- 
strained KP hierarchies. Aratyn, H. (Illinois Univ., Chicago, IL 
(United States). Dept. of Physics); Gomes, J.F.; Zimerman, A.H 
Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Jul 1994. 
28p. (UICHEP-TH-93-10; HEP-TH-9408104.). Order Number 
DE96600856. Source: OSTI; NTIS; INIS. 

It is presented an affine sl(n+1) algebraic construction of the ba- 
sic constrained KP hierarchy. This hierarchy is analyzed using two 
approaches, namely linear matrix eigenvalue problem on hermitian 
symmetric space and constrained KP Lax formulation and we show 
that these approaches are equivalent. The model is recognized to 
be generalized non-linear Schroedinger (GNLS) hierarchy and it is 
used as a building block for a new class of constrained KP hierar- 
chies. These constrained KP hierarchies are connected via 
similarity-Backlund transformations and interpolate between GNLS 
and multi-boson KP-Toda hierarchies. The construction uncovers 


origin of the Toda lattice structure behind the latter hierarchy. (au- 
thor). 23 refs. 


27882 (IFT-P-030/94) Self-trapped gauge field. Aldrovandi, 
R.; Barbosa, A.L. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 


(Brazil). Aug 1994. 16p. Order Number DE96600857. Source: 
OSTI; NTIS; INIS. 
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A solution of the Yang-Mills equations is exhibited in which the 
gauge field is restricted by its own dynamics to a bounded region 
in space. (author). 15 refs. 


27883 (INIS-mf-14550, pp. 55) Influence of counter- 
rotating-terms on the reduction of the fluctuation in the 
Jaynes-Cummings-model. Seke, J. (Technische Univ., Vienna 
(Austria). 1. Inst. fuer Theoretische Physik); Adam, G.; Hittmair, O. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annua/ Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MATHEMATICAL MODELS/computer 
calculations; MATHEMATICAL MODELS/quantum field theory; RA- 
DIATION DETECTORS/electromagnetic radiation; RADIATION 
DETECTORS/variations; DIPOLE MOMENTS; OCCUPATION 
NUMBER; VARIATIONS 


27884 (INIS-mf-14550, pp. 152) Instantons and vacuum ex- 
pectation values in the Schwinger model. Adam, C. (Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INSTANTONS/expectation value; INSTAN- 
TONS/mathematical models; INSTANTONS/schwinger functional 
equations; EUCLIDEAN SPACE; INSTANTONS; INTEGRALS; 
QUANTUM FIELD THEORY; VACUUM STATES 


27885 (INIS-mf-14550, pp. 159) Nonperturbative results in 
the stochastic quantization of gauge theories. Hueffel, H. 
(Vienna Univ. (Austria). Inst. fuer Theoretische Physik). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. QUANTUM FIELD THEORY/gauge invari- 
ance; QUANTUM FIELD THEORY/quantization; QUANTUM FIELD 
THEORY/stochastic processes; MATHEMATICAL MODELS; QUAN- 
TIZATION; STATISTICAL MECHANICS; YANG-MILLS THEORY 


27886 (INIS-mf-14550, pp. 162) String theory and torsion. 
Kreuzer, M. (Technische Univ., Vienna (Austria). 1. Inst. fuer Theo- 
retische Physik). Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (in German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annua/ Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. STRING MODELS/torsion; GENERAL 
RELATIVITY THEORY; MATHEMATICAL MODELS; QUANTUM 
MECHANICS; SPACE-TIME MODEL; TORSION; TENSORS 


27887 (INIS-mf-14550, pp. 163) Gauge-independent correc- 
tion of bonding of toponium decay. Kummer, W. (Technische 
Univ., Vienna (Austria)); Moedritsch, W. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FLAVOR MODEL/decay; FLAVOR 
MODEL/‘toponium; BETHE-SALPETER EQUATION; BONDING; 
DECAY; TOPONIUM; GAUGE INVARIANCE; HADRONS; MATHE- 


MATICAL MODELS; PERTURBATION THEORY; RELATIVISTIC 
RANGE 


27888 (JINR-D—2-95-10) Macroscopic sizes of field of su- 
perrelativistic charges. Strel’tsov, V.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1995. 
3p. Order Number DE96600844. Source: OSTI; NTIS (US Sales 
Only); INIS. 
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Based on the equation of Lienard-Wiechert equipotentials, it is 
shown that the field of superrelativistic charges reaches macro- 
scopic sizes (e.g., Ry; = 2 m at E. = 50 GeV). This phenomenon 
serves an initial cause of the known considerable growth of forma- 
tion length at high energies. 3 refs., 1 tab. 


27889 (JINR-E-—2-94-530) On search for non-self-dual solu- 
tions of Yang-Mills equations by means of generalization of 
duality equations. Koshkarov, A.L. (Petrozavodskij Gosudarstven- 
nyj Univ., Petrozavodsk (Russian Federation)). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1994. 8p. Order Number DE96600858. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Teoreticheskaya i Matematicheskaya Fizika. 

Two nonlinear scalar equations on two functions have been ob- 
tained by means of generalization of duality equations. Possibility 
of existence of nonvacuum, non-self-dual, real, finite action, 
timedependent solutions is discussed. 7 refs. 


27890 (JINR-E-2-95-16) Exact self-consistent solutions to 
the interacting spinor and scalar field equations in Bianchi 
type-| space-time. Alvarado, R. (Universitet Druzhby Narodov, 
Moscow (Russian Federation)); Rybakov, Yu.P.; Shikin, G.N.; 
Saha, B. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Theoretical Physics. 1995. 10p. Order Number 
DE96600859. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Communications in Theoretical Physics. 

Self-consistent solutions to the system of spinor and scalar field 
equations in General Relativity are studied for the case of Bianchi 
type-| space-time. The absence of initial singularity should be em- 
phasized for some types of solutions and also the isotropic mode 
of space-time expansion in some special cases. 3 refs. 


27891 (JINR-E-2-95-27) The tull structure of quantum N=2 
super-W,'2) algebra. Ahn, C.; Krivonos, S.O.; Sorin, A.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1995. 7p. Order Number DE96600894. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Modern Physics Letters A. 

We present the complete structure of the nonlinear N=2 super 
extension of Polyakov-Bershadsky, W3'?), algebra with the generic 
central charge c, at the quantum level. It contains extra two pairs 
of fermionic currents with integer spin 1 and 2, besides the cur- 
rents of N=2 superconformal and W3'*) algebras. For ¢ — oo, the 
algebra reduces to the classical one, which has been studied 
previously. The ‘hybrid’ field realization of this algebra is also dis- 
cussed. 8 refs. 


27892 (JINR-E-—4-94-123, pp. 26) Investigation of the Yang- 
Mills field preturbulent dynamics. Lavkin, A.G. (Saratovskij 
Gosudarstvennyj Univ., Saratov (Russian Federation)). Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1994. 126p. 
(CONF-9405202-: Mesons and nuclei at intermediate energies, 
Dubna (Russian Federation), 3-7 May 1994). In Mesons and nuclei 
at intermediate energies. International conference. Book of ab- 
stracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. YANG-MILLS THEORY/su-2 groups; NU- 
CLEAR MATTER; QUARKS 


27893 (JINR-E-4-94-123, pp. 28) Additional degrees of free- 
dom in skyrmion motion. Musatov, |.V. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation)); Nikolaev, V.A.; Tkachev, 
O.G.; Sorace, E.; Tarlini, M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. 126p. (CONF-9405202-: 
Mesons and nuciei at intermediate energies, Dubna (Russian Fed- 
eration), 3-7 May 1994). In Mesons and nuclei at intermediate 
energies. International conference. Book of abstracts. Order Num- 
ber DE95633649. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. SPARTICLES/skyrme potential; DE- 
GREES OF FREEDOM; SOLITONS; SPARTICLES 


27894 (LA-UR-95-1865) A high-rate detection system to 
study parity violation with polarized epithermal neutrons at 
LANSCE. Knudson, J.N. (Los Alamos National Lab., NM (United 
States)); Bowman, J.D.; Crawford, B.E. Los Alamos National Lab., 


NM (United States). [1995]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9506185-3: New tools for neutron instrumentation work- 
shop, Les Houches (France), 6-10 Jun 1995). Order Number 
DE95015344. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe an apparatus for studies of parity violation in 
neutron-nucieus scattering. This experiment requires longitudinally 
polarized neutrons from the Los Alamos Neutron Scattering Center 
over the energy-range from 1 to 1000 eV, the ability to reverse the 
neutron spin without otherwise affecting the apparatus, the ability 
to detect neutrons at rates up to 500 MHz, and an appropriate data 
acquisition system. We will discuss the neutron polarizer, fast neu- 
tron spin reverser, detector for transmitted neutrons, and high rate 
data acquisition system. 


27895 (LBL-37255) The generic world-sheet action of irra- 
tional conformal field theory. Clubok, K. (California Univ., 
Berkeley, CA (United States). Dept. of Physics); Halpern, M.B. 
Lawrence Berkeley Lab., CA (United States). May 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00098. Grant PHY90-21139. (CONF-9503178—1: 
Strings ’95: future perspectives in string theory, Los Angeles, CA 
(United States), 13-18 Mar 1995). Order Number DE95014775. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We review developments in the world-sheet action formulation of 
the generic irrational conformal field theory, including the non-linear 
and the linearized forms of the action. These systems form a large 
class of spin-two gauged WZW actions which exhibit exotic gravita- 
tional couplings. Integrating out the gravitational field, we also 
speculate on a connection with sigma models. 


27896 (SLAC—444, pp. 581-589) Hard diffraction. Bijorken, 
J.D. (Stanford Univ., CA (United States)). Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Dec 1994. DOE 
Contract AC03-76SF00515. (CONF-930767—: 21. annual SLAC 
Summer Institute on particle physics: spin structure in high-energy 
processes, Stanford, CA (United States), 26 Jul - 6 aug 1993). In 
Spin structure in high energy processes: Proceedings. 593p. Or- 
der Number DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

An introduction to the rapidly developing subject of diffractive 
processes containing jets is given, with emphasis on an s-channel 
picture of the dynamics. 


27897 (SSCL-Preprint-503) Supersymmetry and supergrav- 
ity: Phenomenology and grand unification. Arnowitt, R. (Texas 
A&M Univ., College Station, TX (United States)); Nath, P. Super- 
conducting Super Collider Lab., Dallas, TX (United States). 
[1993]. 61p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC35-89ER40486. Grant PHY- 
916593; Grant PHY-9306906. (CTP-TAMU-—52/93). Order Number 
DE95011207. Source: OSTI; NTIS; INIS; GPO Dep. 

A survey is given of supersymmetry and supergravity and their 
phenomenology. Some of the topics discussed are the basic ideas 
of global supersymmetry, the minimal supersymmetric Standard 
Model (MSSM) and its phenomenology, the basic ideas of local su- 
persymmetry (supergravity), grand unification, supersymmetry 
breaking in supergravity grand unified models, radiative breaking of 
SU(2) x U(1), proton decay, cosmological constraints, and predic- 
tions of supergravity grand unified models. While the number of 
detailed derivations are necessarily limited, a sufficient number of 
results are given so that a reader can get a working knowledge of 
this field. 


6622 Specific Theories and Interaction Models; 
Particle Systematics 


Refer also to citation(s) 27937, 27942, 27948, 27971, 27972, 
27976, 27977, 27980, 27988, 28017, 28519 


27898 (DOE/ER/40757-069) Production of pseudoscalar 
Higgs-bosons in e + collisions. Dicus, D.A. (Texas Univ., Austin, 
TX (United States)); Repko, W.W. Texas Univ., Austin, TX (United 
States). 21 Aug 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
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(United States). DOE Contract FG03-93ER40757. Grant PHY-93- 
07980. Order Number DE95017357. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We investigate the production of a pseudoscalar Higgs-boson A° 
using the reaction ey — e A° at an eé collider with center of mass 
energy of 500 GeV. Supersymmetric contributions are included and 
provide a substantial enhancement to the cross section for most 
values of the symmetry breaking parameters. We find that, despite 
the penalty incurred in converting one of the beams into a source 
of backscattered photons, the e+ process is a promising channel 
for the detection of the A°. 


27899 (FNAL/C-—95/193-E) Search for squarks and gluinos 
in pp collisions at the DO detector. DO Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Jul 1995. Qp. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);CEA, 75 - 
Paris (France);Russian Atomic Energy Commission, Moscow (Rus- 
sian Federation);Ministry of Science and Technology Policy 
(Russian Federa DOE Contract AC02-76CH03000. (CONF- 
950705-2: HEP 95: international Europhysics conference on 
high-energy physics, Brussels (Belgium), 21-27 Jul 1995). Order 
Number DE95015932. Source: OSTI; NTIS; INIS; GPO Dep. 

A search for squarks and gluinos has been performed using the 
DO detector at the ,/s = 1.8 TeV Tevatron pp collider. Data from 
the 1992-1993 collider run corresponding to an integrated luminos- 
ity of 13.5 pb-' were examined via the missing E+ plus jets 
signature with two separate analyses. No events above Standard 
Model backgrounds were observed. 


27900 (FNAL/C—95/208-E) inclusive muon and b quark pro- 
duction cross sections in pp collisions at \/s = 18 TeV. 
Abachi, S. DO Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jul 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);CEA, 75 - Paris (France);Russian 
Atomic Energy Commission, Moscow (Russian  Federa- 
tion);Conselho Nacional de Desenvolvimento Cientifico e Tecnolo 
DOE Contract AC02-76CH03000. (CONF-950705-14: HEP 95: 
international Europhysics conference on high-energy physics, Brus- 
sels (Belgium), 21-27 Jul 1995). Order Number DE95016643. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the measurement of inclusive muon and b quark 
production by the DO collaboration in pp collisions at ,/s = 1.8 TeV 
at the Fermilab Tevatron Collider. The results represent a refined 
analysis of the previously published 1992-93 data. We measure 
the muon cross section due to b quark decays over the kinematic 
range 4 < pr“ < 30 GeV/c and |y“| < 0.8. The extracted b quark 
production cross section is consistent with next to leading order 
QCD predictions within theoretical and experimental errors. The im- 
proved inclusive b quark production cross section is 6.9 +0.1(stat) 
+ 2.2(syst) ub for pr” > 6 GeV/c and ly"! < 1.0. 


27901 (FNAL/C—95/238-E) Inclusive b quark and heavy 
quarkonium production at DO. Bazizi, K.A. (Univ. of Rochester, 
NY (United States). Dept. of Physics and Astronomy). Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Jul 1995. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9505137-11: 10. topical work- 
shop on proton-antiproton collider physics, Batavia, IL (United 
States), 9-13 May 1995). Order Number DE95016690. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors report the latest results on the measurement of 
inclusive b quark and heavy quarkonium production by the DO col- 
laboration in pp collisions at \/s = 1.8 TeV at the Fermilab Tevatron 
Collider. The results are from analyses of the 1992-93 data. This 
report includes measurements of inclusive b quark, J/y and Y me- 
son production cross sections. The b quark production cross 
section, measured in inclusive muon data, is consistent with next to 
leading order QCD predictions within theoretical and experimental 
errors. They study J/y) and Y meson production in dimuon events 
and perform an investigation of the J/y production mechanisms. In- 
cluding the latest developments in charmonium phenomenology, 
the J/y production rates are now almost all accounted for in the 
transverse momentum range above 8 GeV/c. The observed Y pro- 
duction rates, however, are higher than expected by a factor five. 
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27902 (FNAL/C—95/242-E) Search for W boson pair produc- 
tion in pp collisions at \/s = 1.8 TeV. Abachi, S. DO Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). 19 Jul 
1995. 9p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);CEA, 75 - Paris (France);Russian Atomic Energy Commis- 
sion, Moscow (Russian Federation);Government of India, New 
Delhi (india);Calciencias;Consej DOE Contract AC02-76CH03000. 
(CONF-950705—-12: HEP 95: international Europhysics conference 
on high-energy physics, Brussels (Belgium), 21-27 Jul 1995). Order 
Number DE95016645. Source: OSTI; NTIS; INIS; GPO Dep. 

The results of a search for W boson pair production in pp colli- 
sions at ,/s = 1.8 TeV with subsequent decay to dilepton (ex, ee, 
and yp) channels are presented. One event is observed with an 
expected background of 0.56 + 0.13 events with an integrated lu- 
minosity of approximately 14 pb—'. Assuming equal strengths for 
the WWZ and WW- gauge boson coupling parameters x and 4, 
limits on the CP-conserving anomalous coupling constants are 
—2.6 < 5x < 2.8 and —2.1 A < 2.1 at the 95% confidence level. 


27903 (FNAL/C—95/251-E) Diphoton production in pp colli- 
sions at ./s = 1.8 TeV. Abachi, S. DO Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Jul 1995. 9p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);CEA, 75 - 
Paris (France);Russian Atomic Energy Commission, Moscow (Rus- 
sian Federation);Conselho Nacional de Desenvolvimento Cientifico 
e Tecnolo DOE Contract AC02-76CH03000. (CONF-9508155—4: 
17. international symposium on lepton-photon interactions, Beijing 
(China), 10-15 Aug 1995). Order Number DE95016644. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present measurements of the inclusive +-y cross section (as 
a function of invariant mass and photon «-), in pp collisions at ,/s 
= 1.8 TeV, made using the DO detector at the Fermilab Tevatron 
collider. The next is leading order (NLO) QCD prediction is found 
to be in good agreement with the data. The effects of invariant 
mass and diphoton balance cuts, which test the next-to-leading or- 
der contributions to the cross section, are investigated. We also 
compare the distribution of x, between samples of diphotons and 
highly electromagnetic jets, and find that the NLO QCD prediction 
models the shape of the +7 «- distribution quite well. 


27904 (FNAL/C—215-E) Single photon, photon-jet and 
diphoton production at DO. Abachi, S. DO Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Jul 1995. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH03000. (CONF-950705-10: HEP 95: interna- 
tional Europhysics conference on high-energy physics, Brussels 
(Belgium), 21-27 Jul 1995). Order Number DE95016188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results are described on the observation of isolated single pho- 
tons by the DO detector at the Fermilab pp collider. The inclusive 
cross section has been measured for photons in the central rapid- 
ity region (| n |< 0.9) above 10 GeV Ey. Studies of jets recoiling 
against the single photon permit the measurement of the funda- 
mental hard scattering cosé@* distribution. An analysis of the 7 
correlations between high-E; photons and the leading jet probes 
the gluon x distribution. Diphoton production measurements are 
used both as a test of QCD processes and as a search for reso- 
nant structure, including bosonic Higgs production. 


27905 (IC-95/87) LOW astrong (Mz), intermediate scale 
SUSY SO(10) and its implications. Brahmachari, B. (international 
Centre for Theoretical Physics, Trieste (Italy)); Mohapatra, R.N. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). May 
1995. 10p. Grant PHY9421385. (UMD-PP-95-138.). Order Number 
DE95635834. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that one of the ways of obtaining consistency between 
the idea of supersymmetric grand unification and an apparent low 
value Of astrong (Mz) ~.11 indicated by several low energy experi- 
ments is to have an intermediate scale corresponding to a local B - 
L symmetry breaking around the mass scale of 10'® to 10’? GeV. 
We discuss the realization of this idea within the framework of 
supersymmetric SO(10) grand unified theories with spectra of parti- 
cles derivable from simple superstring-inspired versions of this 
model. We then study the b - + mass unification within this class of 





models and show that due to the influence of new gauge and 
Yukawa interactions beyond the intermediate scale, the prediction 
of the b-quark mass comes out well within the presently accepted 
values. We also discuss an un-orthodox class of SUSY models in- 
spired by some theoretical considerations having two pairs of 
Higgs doubles at low energy and show that they also can lead to 
unification with intermediate scales and low as (Mz) as desired. 
(author). 18 refs, 6 figs, 3 tabs. 


27906 (IFT-P—014/93) Searching for leptoquarks in 
electron-photon collisions. Eboli, O.J.P. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Magro, M.B.; Mercadante, P.G.; Gregores, 
E.M.; Novaes, S.F. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). Apr 1993. 19p. (IFUSP-P—1042.). Order Number 
DE96600961. Source: OSTI; NTIS; INIS. 

The production of composite scalar leptoquarks in e + colliders 
is studied and it is shown that an ete~ machine operating in its e 
mode is the best way to look for these particles in e*e~ colli- 
sions, due to the hadronic content of the photon. (author). 18 refs, 
6 figs, 1 tab. 


27907 (INIS-mf-14550, pp. 59) Quark potentials in quantum 
gravity. Beirl, W. (inst. fuer Kernphysik, Technische Univ. Wien, 
Wiedner Hauptstrasse 8-10, A-1040 Vienna (Austria)); Krishnan, 
B.; Markum, H.; Riedier, J. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUARK MODEL/numerical 
QUARK MODEL/potentials; QUARK MODEL/quantum gravity; 
COULOMB FIELD; EXPECTATION VALUE; POTENTIALS; 
REGGE CALCULUS; SU-2 GROUPS; WILSON LOOP 


analysis; 


27908 (INIS-mf-14550, pp. 154) Spin-quantum gravity. Beirl, 
W. (Technische Univ., Vienna (Austria)); Homolka, P.; Krishnan, B.; 
Markum, = H..; Riedler, J. O0csterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). in 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM GRAVITY/regge calculus; 
QUANTUM GRAVITY/spin; COSMOLOGICAL MODELS; HILBERT 
SPACE; MATHEMATICAL MODELS; MONTE CARLO METHOD; 
NUMERICAL ANALYSIS; PARTITION FUNCTIONS; SPIN 


27909 (INIS-mf-14550, pp. 156) Monopole currents and the 
confinement mechanism in the compact QED. Faber, M. 
(Technische Univ., Vienna (Austria)); Skala, P.; Zach, M. Oesterre- 
ichische Physikalische Geselischaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATHEMATICAL MODELS/magnetic 
monopoles; MATHEMATICAL MODELS/quantum electrodynamics; 
CHARGED PARTICLES; ELECTRIC FIELDS; LONDON EQUA- 
TION; MAGNETIC FLUX; MAXWELL EQUATIONS; MONTE 
CARLO METHOD; PLASMA CONFINEMENT 


27910 (INIS-mf-14550, pp. 156) Instantons around mesons 
in the lattice-QCD of dynamic fermions. Faber, M. (Technische 
Univ., Vienna (Austria)); Markum, H.; Olejnik, S.; Sakuler, W. 
Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. QUANTUM CHROMODYNAMICS/ 
instantons; QUANTUM CHROMODYNAMICS/lattice field the- 
ory; QUANTUM CHROMODYNAMICS/quark-antiquark interactions; 
BAG MODEL; CHARGE DENSITY; FERMIONS; MATHEMATICAL 
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MODELS; MESONS; PERTURBATION THEORY; INSTANTONS; 
RENORMALIZATION; STRING MODELS 


27911 (INIS-mf-14550, pp. 164) Color magnetic monopoles 
about static quark charges. Markum, H. (Technische Univ., Vi- 
enna (Austria)); Sakuler, W.; Thurner, S. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC MONOPOLES/quantum chro- 
modynamics; MAGNETIC MONOPOLES/quarks; ANNIHILATION 
OPERATORS; CHARGED PARTICLES; COLOR; EIGENSTATES; 
FERMIONS; QUARKS; MEISSNER-OCHSENFELD EFFECT; SU-3 
GROUPS; U-1 GROUPS 


27912 (INIS-mf-14550, pp. 167) A phenomenological model 
of the QCD4 is tested in the Schwinger model. Reinsperger- 
Hofer, P. (Vienna Univ. (Austria). Inst. fuer Theoretische Physik). 
Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. QUANTUM CHROMODYNAMICS/ 
mathematical models; POTENTIALS; QUANTUM ELECTRODY- 
NAMICS; QUANTUM FIELD THEORY; STOCHASTIC 
PROCESSES; SUM RULES; WILSON LOOP 


27913 (JINR-E-2-94-518) An estimate of the proton singlet 
axial constant. Gabadadze, G.T. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1994. 
10p. Order Number DE96600909. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Physics Letters. B. 

The value of the proton singlet axial constant is estimated. It has 
been shown that the axial anomaly plays a crucial role in this cal- 
culation. 31 refs. 


27914 (JINR-E-4-94-123, pp. 16) Polycritical quark models 
with excited meson states. Andrianov, A.A. (Leningradskij Gosu- 
darstvennyj Univ., Leningrad (Russian Federation)); Andrianov, 
V.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 126p. (CONF-9405202-: Mesons and nuclei at intermediate 
energies, Dubna (Russian Federation), 3-7 May 1994). In Mesons 
and nuclei at intermediate energies. International conference. Book 
of abstracts. Order Number DE95633649. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs. QUARK MODEL/scalar mesons; 
COUPLING CONSTANTS 


27915 (JINR-E-4-94-123, pp. 18) Large-N- limit of QCD, du- 
ality and chiral symmetry for normal and anomalous terms of 
effective action. Bolokhov, A.A. (Leningradskij Gosudarstvennyj 
Univ., Leningrad (Russian Federation)); Manashov, A.N.; Veresha- 
gin, V.V.; Polyakov, M.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1994. 126p. (CONF-9405202-: Mesons and 
nuclei at intermediate energies, Dubna (Russian Federation), 3-7 
May 1994). In Mesons and nuciei at intermediate energies. Interna- 
tional conference. Book of abstracts. Order Number DE95633649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RESONANCE PARTICLES/lagrangian 
function; AMPLITUDES; CHIRAL SYMMETRY; COUPLING CON- 
STANTS; DUALITY 


27916 (JINR-E-—4-94-123, pp. 24) Quark description of 
baryon-baryon components in the deuteron. Glozman, L.Ya. 
(Kazakhskij Gosudarstvennyj Univ., Alma-Ata (Kazakhstan)); 
Kuchina, E.|. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. 126p. (CONF-9405202—: Mesons and nuclei at 
intermediate energies, Dubna (Russian Federation), 3-7 May 
1994). In Mesons and nuclei at intermediate energies. International 
conference. Book of abstracts. Order Number DE95633649. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. DEUTERONS/quark model; BARYONS; 
DEUTERONS; WAVE FUNCTIONS 


27917 (JINR-E-4-94-123, pp. 25) Vector meson dominance 
model for the isoscalar axial form factor of in-medium nucle- 
ons. Kirchbach, M. (Technische Hochschule Darmstadt (Germany). 
Inst. fuer Kernphysik); Riska, D.O. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. 126p. (CONF-9405202-: 
Mesons and nuclei at intermediate energies, Dubna (Russian Fed- 
eration), 3-7 May 1994). In Mesons and nuciei at intermediate 
energies. International conference. Book of abstracts. Order Num- 
ber DE95633649. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs. VECTOR DOMINANCE MODEL/ 
algebraic currents; COUPLING CONSTANTS; FORM FACTORS; 
MESONS; NUCLEONS 


27918 (JINR-E-—11-94-509) Numerical investigation of 
Schwinger-Dyson and Bethe-Salpeter equations with Gauss 
and oscillator potentials in the framework of the quarkonium 
model. Amirkhanov, |.V.; Pervushin, V.N.; Puzynin, |.V.; Puzynina, 
T.P.; Sarikov, N.A.; Strizh, T.A.; Zemlyanaya, E.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1994. 11p. Order Number 
DE96600908. Source: OSTI; NTIS (US Sales Only); INIS. 

The potential model of quarkonium is considered on the basis of 
the Schwinger-Dyson equation for the quark mass function and the 
Bethe-Salpeter equation for the bound states. The software for nu- 
merical investigation of the model is constructed. Solutions to these 
equations for the effective potential as the sum of the Gauss and 
oscillator potentials for pion are obtained. Some modifications for 
the Schwinger-Dyson equation are considered. As shown, the con- 
sidered approximation describes the mass and the leptonic decay 
constant of the pion ground state. However, for the masses of the 
pion radial excited states this scheme gives the estimations that 
are smaller than the available experimental data. 10 refs., 4 tabs. 


27919 (JINR-R—2-95-33) Test of the Bjorken-Xu inequality 
for baryon Isgur-Wise functions. Anikin, |.V.; Ivanov, M.A,; 
Lyubovitskij, V.E. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1995. 22p. (in Russian). 
Order Number DE96600962. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Yadernaya Fizika. 

The Ag- and Xo-baryons (Q = b, c) are considered as three- 
quark systems within the Quark Confinement Model in the heavy 
quark limit (the Isgur-Wise limit). Using the basic notion of the ef- 
fective HQET that a heavy quark is near its mass-shell in the quark 
limit, the ‘infrared’ regime for a heavy quark propagator is consid- 
ered. As the first approximation we use the ‘infra propagator’ of 
Abelian theory for a heavy quark propagator. The baryonic Isgur- 
Wise functions are calculated. It is shown that form factors of 
semileptonic decays , — £,|~1 satisfy the model-independent in- 
equality. (author). 10 refs., 5 figs. 


27920 (JINR-R—1 1-94-523) Numerical investigation of modi- 
fication of QCD-inspired quarkonium model with the Yukawa 
potential. Amirkhanov, |.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation); 
Zemlyanaya, E.V.; Pervushin, V.N.; Puzynin, |.V.; Puzynina, T.P.; 
Sarikov, N.A.; Strizh, T.A.; Davlatov, Kh.F. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1994. 16p. (In Russian). Order Number 
DE96600910. Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical solutions to the Schwinger-Dyson and Bethe- 
Salpeter coupled equations with the linear combination of the 
Yukawa potentials are obtained. The modifications of the 
Schwinger-Dyson equation satisfying the physical boundary condi- 
tions are considered, which are used instead of the standard 
renormalization procedure of perturbative theory. It is shown that 
by means of the defined modifications one can reproduce the 
mass and leptonic decay constant of the pion ground state. How- 
ever, these modifications for the pion radial excitations give the 
estimations that are smaller than available experimental data. 8 
refs., 10 figs., 9 tabs. 
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27921 (LBL-36952) Flavor tests of quark-lepton unifica- 
tion. Hall, L.J. Lawrence Berkeley Lab., CA (United States). 21 
Mar 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. NSF Grant PHY-90- 
21139. (CONF-941286-1: Beyond the standard model IV 
conference, Granlibakken, CA (United States), 16-20 Dec 1994; 
UCB-PTH-95/08). Order Number DE96000139. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We could become convinced that a particular theory of very- 
high-energy physics is correct if (1) it has a tightly constrained 
structure and is linked strongly enough with observed particle inter- 
actions, or (2) it predicts new physics beyond the standard model 
which is discovered. The author makes the case that experiments 
of this decade and the next allow the possibility that we might be- 
come convinced that grand unification, a candidate theory of the 
second type, is correct. 


27922 (LBL-37440) Effective field theories of baryons and 
mesons, or, what do quarks do. Keaton, G.L. (Lawrence Berke- 
ley Lab., CA (United States). Theoretical Physics Group). 
Lawrence Berkeley Lab., CA (United States); California Univ., 
Berkeley, CA (United States). 26 Jun 1995. 91p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract ACO3- 
76SF00098. Grant PHY-90-21139. Order Number DE95016440. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This thesis is an attempt to understand the properties of the pro- 
tons, pions and other hadrons in terms of their fundamental 
building blocks. In the first chapter the author reviews several of 
the approaches that have already been developed. The Nambu- 
Jona-Lasinio model offers the classic example of a derivation of 
meson properties from a quark Lagrangian. The chiral quark model 
encodes much of the intuition acquired in recent decades. The au- 
thor also discusses the non-linear sigma model, the Skyrme model, 
and the constituent quark model, which is one of the oldest and 
most successful models. In the constituent quark model, the con- 
stituent quark appears to be different from the current quark that 
appears in the fundamental QCD Lagrangian. Recently it was pro- 
posed that the constituent quark is a topological soliton. In chapter 
2 the author investigates this soliton, calculating its mass, radius, 
magnetic moment, color magnetic moment, and spin structure 
function. Within the approximations used, the magnetic moments 
and spin structure function cannot simultaneously be made to 
agree with the constituent quark model. In chapter 3 the author 
uses a different plan of attack. Rather than trying to model the con- 
stituents of the baryon, he begins with an effective field theory of 
baryons and mesons, with couplings and masses that are simply 
determined phenomenologically. Meson loop corrections to baryon 
axial currents are then computed in the 1/N expansion. It is already 
known that the one-loop corrections are suppressed by a factor 1/ 
N; here it is shown that the two-loop corrections are suppressed by 
1/N?. To leading order, these corrections are exactly the same as 
would be calculated in the constituent quark model. This method 
therefore offers a different approach to the constituent quark. 


27923 (SLAC—444, pp. 35-56) Spin and precision elec 
troweak physics. Marciano, W.J. (Brookhaven National Lab., 
Upton, NY (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. DOE Contract AC02- 
76CH00016. (CONF-930767-: 21. annual SLAC Summer institute 
on particle physics: spin structure in high-energy processes, Stan- 
ford, CA (United States), 26 Jul - 6 aug 1993). In Spin structure in 
high energy processes: Proceedings. 593p. Order Number 
DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

A perspective on fundamental parameters and precision tests of 
the Standard Model is given. Weak neutral current reactions are 
discussed with emphasis on those processes involving (polarized) 
electrons. The role of electroweak radiative corrections in determin- 
ing the top quark mass and probing for “new physics” is described. 


27924 (SLAC—444, pp. 81-128) Polarization phenomena in 
quantum chromodynamics. Brodsky, S.J. (Stanford Univ., CA 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1994. DOE Contract AC03-76SF00515. 
(CONF-930767—: 21. annual SLAC Summer Institute on particle 





physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author discusses a number of interrelated hadronic spin 
effects which test fundamental features of perturbative and nonper- 
turbative QCD. For example, the anomalous magnetic moment of 
the proton and the axial coupling gq on the nucleon are shown to 
be related to each other for fixed proton radius, independent of the 
form of the underlying three-quark relativistic quark wavefunction. 
The renormalization scale and scheme ambiguities for the radiative 
corrections to the Bjorken sum rule for the polarized structure func- 
tions can be eliminated by using commensurate scale relations 
with other observables. Other examples include (a) new constraints 
on the shape and normalization of the polarized quark and gluon 
structure functions of the proton at large and small x,;; (6) conse- 
quences of the principle of hadron retention in high x¢ inclusive 
reactions; (c) applications of hadron helicity conservation to high 
momentum transfer exclusive reactions; and (d) the dependence of 
nuclear structure functions and shadowing on virtual photon polar- 
ization. The author also discusses the implications of a number of 
measurements which are in striking conflict with leading-twist per- 
turbative QCD predictions, such as the extraordinarily large spin 
correlation Ayy observed in large angle proton-proton scattering, 
the anomalously large pz branching ratio of the J/y~, and the 
rapidly changing polarization dependence of both J/w and contin- 
uum lepton pair hadroproduction observed at large x¢. The 
azimuthal angular dependence of the Drell-Yan process is shown 
to be highly sensitive to the projectile distribution amplitude, the 
fundamental vaience light-cone wavefunction of the hadron. 


27925 (SLAC—444, pp. 449-462) A consumer's guide to lat- 


tice QCD results. DeGrand, T. (Univ. of Colorado, Boulder, CO 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1994. DOE Contract FG02-91ER40672. 
(CONF-930767-: 21. annual SLAC Summer Institute on particle 


physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author presents an overview of recent lattice QCD results 
on hadron spectroscopy and matrix elements. Case studies include 
light quark spectroscopy, the determination of as from heavy quark 
spectroscopy, the D-meson decay constant, a calculation of the 
Isgur-Wise function, and some examples of the (lack of) effect of 
sea quarks on matrix elements. The review is intended for the non- 
expert. 


27926 (SSCL-Preprint-229) Supergravity grand unification, 
proton decay and cosmological constraints. Arnowitt, R. (Texas 
A and M Univ., College Station, TX (United States). Center for 
Theoretical Physics); Nath, P. Superconducting Super Collider 
Lab., Dallas, TX (United States). [1995]. 18p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC35- 
89ER40486. NSF Grant PHY-916593; NSF Grant PHY-917809. 
(CTP-TAMU-—23/93). Order Number DE95011208. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Properties and experimental predictions of a broad class of su- 
pergravity grand unified models possessing an SU(5)-type proton 
decay and R parity are described. Models of this type can be de- 
scribed in terms of four parameters at the Gut scale in addition to 
those of the Standard Model i.e. mo (universal scalar mass), m4 /2 
{universal gaugino mass), Ao (cubic soft breaking parameter) and 
tan 6B = <H2>/<H,>. Thus the 32 SUSY masses can be ex- 
pressed in terms of mo, Mj /2, Ao tan 8 and the as yet unknown 
t-quark mass M,. Gut thresholds are examined and a simple model 
leads to grand unification consistent with p-decay data when 0.114 
< ag(Mz) < 0.135, in agreement with current values of a3(Mz). 
Proton decay is examined for the superheavy Higgs triplet mass 
Hus < 10Mg(Mg ~ 1.5 x 10'© GeV) and squarks and gluinos 
lighter than 1 TeV. Throughout most of the parameter space 
chargino-neutralino scaling relations are predicted to hold: 2m3; = 


My1 = M52, Myx ~ (1/4)mg (for wp > 0) or My; ~ (1/3)mg (for » 
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< 0), while myo > M33 = M34 > mM5;. Future proton decay ex- 
periments combined with LEP2 lead to further predictions, e.g. for 
the entire parameter space either proton decay should be seen at 
these or the W; seen at LEP2. Relic density constraints on the Z; 
further constrain the parameter space e.g. so that m < 165 GeV, 
M, < 105 GeV, my, < 100 GeV and ms, < 50 GeV when My 3/ 
Me <<} 
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Refer also to citation(s) 27874, 27897, 27900, 27901, 27902, 
27903, 27904, 27923, 27924, 27925, 27990, 27991, 27992, 27993, 
27994, 27996, 27997, 27999, 28000, 28002, 28014, 28015, 28047, 
28049 


27927 (ANL-HEP-CP-95-28) Prospects tor spin physics at 
RHIC. Robinett, R.W. (Argonne National Lab., IL (United States)). 
Argonne National Lab., IL (United States). Jun 1995. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. (CONF-9505280—1: International symposium 
on particle theory and phenomenology, Ames, IA (United States), 
22-24 May 1995). Order Number DE95015728. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The proposal to perform polarized proton-proton collisions at col- 
lider energies at RHIC is reviewed. After a brief reminder of the 
desirability of high energy spin physics measurements, we discuss 
the machine parameters and detector features which are taken to 
define a program of spin physics at RHIC. Some of the many 
physics processes which can provide information on polarized 
parton distributions and the spin-dependence of QCD and the elec- 
troweak model at RHIC energies are discussed. 


27928 (BNL-61970) Physics at BNL mini-kaon. Littenberg, 
L. Brookhaven National Lab., Upton, NY (United States). [1995]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950383-5: 23. international 
symposium on nuclear and particle physics with meson beams in 
the 1 GeV/c region, Tokyo (Japan), 15-18 Mar 1995). Order Num- 
ber DE95015365. Source: OSTI; NTIS; INIS; GPO Dep. 

The BNL AGS is currently producing about 3uA of 24 GeV pro- 
tons with ~ 40% duty factor in slow extracted beam running. 
Proposals for further upgrading the accelerator are under discus- 
sion. These can produce intensities of 5.4-20.A, with duty factors 
ranging up to nearly 100%. Such improvements provide a range of 
new opportunities for K and other experiments. | discuss a few 
such opportunities. 


27929 (DOE/ER/40746-T1) Outstanding Junior investigator 
Award. Final report. Ellison, J.A. California Univ., Riverside, CA 
(United States). Dept. of Physics. 17 Apr 1995. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
92ER40746. Order Number DE95016425. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The OJI supported research of J. Ellison has been concentrated 
in two areas: study of Wy and Z+y production at the Tevatron, 
which probes the trilinear boson coupling; design, fabrication and 
testing of silicon microstrip detectors for the DO upgrade silicon 
tracking system. The W7 analysis using data from the first DO run 
(~14 pb—' integrated luminosity) has been completed - J. Ellison 
and a postdoctoral research working with him (B. Choudhary) were 
responsible for the muon channel analysis. This analysis is an im- 
portant test of the Standard Model (SM), since it probes the nature 
of the WW-7 coupling, which is related to the W boson magnetic 
dipole and electric quadrupole moments. Any deviation from the 
SM value of the WW- coupling would be an indication of either 
composite structure of the W or higher order loop corrections in- 
volving physics beyond the SM. The analysis has resulted in the 
world’s most sensitive limits on the WW- coupling parameters. In 
addition the author has also worked on an analysis of Zy produc- 
tion which has yielded sensitive limits on the ZZy and Zyy 
couplings. The work on the DO Silicon Tracker has also made very 
good progress. The team led by J. Ellison includes two postdoctoral 
researchers (A. Bischoff and C. Boswell), one graduate student (M. 
Mason) and three undergraduate students. They have fully evalu- 
ated proptotype detectors which were designed at UCR and have 
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completed a detailed simulation study of the detector performance 
for different strip geometries. The results were used to optimize the 
design of the final DO detectors, for which UR has sole responsibil- 
ity. The author has completed the mask design for the 3-chip barrel 
detectors and production of the final detectors as now begun 


27930 (FNAL/C—94-246-E) Tests of structure functions 
using leptons at CDF: The charge asymmetry in W-boson de- 
cays. DeBarbaro, P. (Rochester Univ., NY (United States). Dept. 
of Physics and Astronomy). Fermi National Accelerator Lab.., 
Batavia, IL (United States). Aug 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940816—93: Meeting of the Division of Particles and Fields 
of the American Physical Society, Albuquerque, NM (United 
States), 2-6 Aug 1994). Order Number DE95014561. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The charge asymmetry of W-bosons produced in pp collisions 
has been measured using 19 039 W — ev and W — wr decays 
recorded by the CDF detector during the 1992-93 Tevatron collider 
run. The asymmetry is sensitive to the slope of the proton’s d/u 
quark distribution ratio down to x < 0.01 at Q? ~ Myw*, where non- 
perturbative QCD effects are minimal. Of recent parton distribution 
functions, those of Martin, Roberts and Stirling are favored over 
those of the CTEQ collaboration. This difference is seen even 
though both sets agree, at the level of the nuclear shadowing cor- 
rections, with the recent NMC measurements of Fo“"/Fo"?. 


27931 (FNAL/C—95/111-E) Observation of top quark pro- 
duction using kinematic techniques. Kim, Shinhong (Tsukuba 
Univ., Ibaraki (Japan)). CDF Collaboration. Fermi National Acceler- 
ator Lab., Batavia, IL (United States). 17 May 1995. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC02-76CH03000. (CONF-9503158-9: 30. Rencontres 
de Moriond on QCD and high energy interactions, Les Arcs 
(France), 19-26 Mar 1995). Order Number DE95014664. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present analysis results of the top quark production using 


kinematic techniques in pp collisions at ,/s = 1.8 TeV with the Col- 
lider Detector at Fermilab (CDF). We analyzed a data sample 
corresponding to an integrated luminosity of 67 pb~'. First, we 
compare the kinematic properties, the second and third leading jet 
E+ of W+ > 3 jet events with expectations for tt production and its 
back-ground processes, predominantly direct W + jet production. 
The probability that backgrounds fake the excess in the signal re- 
gion was found to be less than 0.26%. Next, we use a scaler sum 
of the transverse energies of the lepton, neutrino and jets in W+>4 
jet events. This analysis shows tt events exist significantly in the 
event sample, and enables us to estimate the top quark mass to be 
Miop = 180 + 12 _15*'® GeV/c?. Finally, we analyse the dijet invari- 
ant mass in the W+>4 jet events. It shows a significant mass peak 
consistent with a mass peak of W decaying into dijet. From these 
results and counting experiment, we have confirmed previous evi- 
dence reported in 1994 April and observed top quark production. 


27932 (FNAL/C—95/128-E) Production of heavy quark 
states at CDF. Papadimitriou, V. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jul 1995. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9503158-18: 30. Rencontres de Moriond on QCD and high 
energy interactions, Les Arcs (France), 19-26 Mar 1995). Order 
Number DE95015580. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper the author presents results on quarkonia produc- 
tion, B-meson production and bb correlations in pp collisions at ,/s 
= 1.8 TeV. These results were obtained from data taken with the 
CDF detector at Fermilab. The author covers recently completed 
analyses of the 1992-95 collider run. Prospects for the near and 
more distant future are also discussed. 


27933 (FNAL/C—95/146-E) W/Z + jets production at the 
tevatron pp collider. Yu, Jaehoon (University of Rochester, 
Rochester, NY (United States). Dept. of Physics and Astronomy). 
Fermi National Accelerator Lab., Batavia, IL (United States). Jun 
1995. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9503158—17: 
30. Rencontres de Moriond on QCD and high energy interactions, 


470 ERA Vol. 20, No. 11 


Les Arcs (France), 19-26 Mar 1995). Order Number DE95016122. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Both the DO and CDF experiments at Fermilab Tevatron collider 
at \/s = 1.8TeV have accumulated over 13pb—' of data during the 
1992-1993 collider run. Each experiment collected more than 
10,000 W — 1+» and 1,000 Z — | + | candidates for each lepton 
species (e and ,:). Using this large data sample of W and Z candi- 
dates, the two experiments are actively testing perturbative QCD 
predictions. Among the studies that are in progress, preliminary re- 
sults of Z+jets characteristics, multiplicity distributions of associated 
jets, and a determination of the strong coupling constant using the 
ratio of the +ljet to W + Ojet cross sections are presented. 


27934 (FNAL/C—95/175-E) Quarkonia production in pp- 
collisions with CDF. Bauer, G. (Massachusetts Institute of 
Technology, Cambridge, MA (United States)). Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1995. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9505137—20: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95017621. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The production cross sections for y's, w’s and x-'s in high en- 
ergy pp collisions have been measured using the CDF detector at 
Fermilab. Heavy quarkonia production involves a variety of mecha- 
nisms, and the data is used to disentangle various components. 
Large prompt w-cross sections were observed, contrary to conven- 
tional expectations. 


27935 (FNAL/C—95/178-E) W/Z + Jets production at the 
Tevatron. Yu, J. (Univ. of Rochester, NY (United States)). Fermi 
National Accelerator Lab., Batavia, IL (United States). Jul 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9505137-17: 10. topical work- 
shop on proton-antiproton collider physics, Batavia, IL (United 
States), 9-13 May 1995). Order Number DE95017613. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Both the DO and CDF experiments at Fermilab Tevatron collider 
at \/s = 1.8 TeV have accumulated over 50pb~—' of data. Each ex- 
periment collected more than 50,000 W — | +v and 5000 Z 4 1+1 
candidates for each lepton species (e and ,). Using this large data 
sample of W and Z candidates, the two experiments are actively 
testing perturbative QCD predictions. Among the studies that are in 
progress, preliminary results of W/Z+jets characteristics, multiplicity 
distributions of associated jets, and a study on the determination of 
the strong coupling constant using the ratio of the W+1 jet to W + 
0 jet cross sections are presented. 


27936 (FNAL/C—95/181-E) Results on soft gluon resumma- 
tion and color coherence in pp collisions at \/s = 1.8 TeV. 
Varelas, N. (Michigan State Univ., East Lansing, MI (United 
States)). DO and CDF Collaborations. Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9505137—4: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95016714. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The author presents two QCD studies based on data collected 
by the D(0) detector during the 1992-1993 run and data recorded 
by the CDF detector during the 1988-1989 run of the Fermilab 
Tevatron pp collider at a center of mass energy of ,/s = 1.8 TeV. 
The first study by the D(0) collaboration presents preliminary 
results on jet-jet angular decorrelation as a function of rapidity sep- 
aration. This measurement is compared to HERWIG shower-level 
and JETRAD NLO parton-level Monte Carlo simulations. Data are 
also compared to predictions based on the techniques of Balitsky, 
Fadin, Kuraev, and Lipatov to resum soft gluon emissions which 
are expected to cause decorrelation of the produced jets. The sec- 
ond study demonstrates initial-to-final state color coherence effects 
by measuring spatial correlations between soft and hard jets in 
multijet events. Both CDF results and D(0) preliminary measure- 
ments are presented and compared to several Monte Carlo 
simulations with different color coherence implementations. The 





D(0) data, which include both central and forward jets, are also 
compared to the predictions of JETRAD Monte Carlo. 


27937 (FNAL/C—95/182-E) Color coherent radiation in mu- 
tijet events from pp collisions at \/s = 1.8 TeV. Abachi, S. (and 
others); Ahn, S.; Baldin, B. Fermi National Accelerator Lab., 
Batavia, IL (United States). Aug 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-950705—-15: HEP 95: international Europhysics conference 
on high-energy physics, Brussels (Belgium), 21-27 Jul 1995). Order 
Number DE95017620. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on a study of color coherence effects in pp collisions 
based on data collected by the DO detector during the 1992-1993 
run of the Fermilab Tevatron collider at the center of mass energy 
/s = 1.8 TeV. We demonstrate initial-to-final state color interfer- 
ence effects by measuring spatial correlations between soft and 
hard jets in multijet events. The data are compared to Monte Carlo 
simulations with different color coherence implementations and to 
the predictions of a NLO parton level calculation. 


27938 (FNAL/C—95/198-E) Rapidity gaps between jets at DO 
and CDF. Bertram, |. (Rice Univ., Houston, TX (United States)). 
Fermi National Accelerator Lab., Batavia, IL (United States). Aug 
1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9505137-21: 
10. topical workshop on proton-antiproton collider physics, Batavia, 
IL (United States), 9-13 May 1995). Order Number DE95017618. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Results are presented from analyses of particle multiplicity distri- 
butions between high transverse energy jets produced at the 
Fermilab Tevatron pp collider at \/s = 1.8 Tev. DO and CDF exam- 
ine the particle multiplicity distribution between the two highest 
transverse energy jets. Both experiments observe a significant ex- 
cess of events at low tagged particle multiplicity which is consistent 
with a strongly interacting color-singlet exchange process 


27939 (FNAL/C—95/202-E) A limit on co - BR (Be= — J/y) + 
m=)lo - BR(BuU= — J/d + K+) in V/s = 18 TeV proton 
antiproton collisions. Abe, F. Fermi National Accelerator Lab., 
Batavia, IL (United States). 15 Jul 1995. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9508155—6: 17. international symposium on 
lepton-photon interactions, Beijing (China), 10-15 Aug 1995). Order 
Number DE95017619. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the results of a search for the B, (bé) meson in the 
decay B,.*- — J/w + 2*~. This search is guided by a control sam- 
ple of decays of B, mesons to J/w + K and uses ~ 75pb~" of data 
collected at the Collider Detector Facility (CDF) at Fermilab. The 
lifetime of the Be meson is unknown, so the 95% confidence level 
limit on co - BR(BE — wv + xz\V/o - BR(Bu — w + K) is obtained as a 
function of the Bg, lifetime. 


27940 (FNAL/C—95/206-E) Measurement of the + cross sec- 
tion at DO using dimuons. Abachi, S. (and others); Abbott, B.; 
Abolins, M. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);CEA, 75 - Paris (France);Russian Atomic Energy 
Commission, Moscow (Russian Federation);Ministry of Science and 
Technology Policy (Russian Federa DOE Contract AC02- 
76CH03000. (CONF-950705-—3: HEP 95: international Europhysics 
conference on high-energy physics, Brussels (Belgium), 21-27 Jul 
1995). Order Number DE95015933. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The DO experiment has measured the + differential cross section 
in pp collisions at \/s = 1.8 TeV for |y7| < 0.7. We find the mea- 
sured cross section to be a factor of five larger than the O(a.°) 
QCD prediction for pr? > 5 GeV/c. 


27941 (FNAL/C—95/210-E) Searches for new gauge bosons 
using the DO detector. Abachi, S.; Abbott, B.; Abolins, M. Fermi 
National Accelerator Lab., Batavia, IL (United States). Jul 1995. 
12p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);CEA, 75 - Paris (France);Russian Atomic Energy Commis- 
sion, Moscow (Russian Federation);Ministry of Science and 
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Technology Policy (Russian Federa DOE Contract AC02- 
76CHO03000. (CONF-950705—5: HEP 95: international Europhysics 
conference on high-energy physics, Brussels (Belgium), 21-27 Jul 
1995). Order Number DE95016080. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We present the results of searches for additional gauge bosons 
beyond the W and Z bosons using the 1992-1993 Tevatron data 
set collected with the DO detector. The signatures studied are W’ 
— ev, W’ — rv with r — evi, assuming stable neutrinos; WR — 
e + X and Wr, — eejj, assuming massive neutrinos; and Z’ — ee. 
Lower limits on the W’ mass and Z’ mass at the 95% confidence 
level, and the mass exclusion contour in the Wa mass vs. neutrino 
mass plane are presented. 


27942 (FNAL/C—95/214-E) Studies of topological distribu- 
tions of the three- and four-jet events in pp collisions at ,/s = 
1800 GeV with the DO detector. Abachi, S. DO Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1995. 21p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);CEA, 75 - Paris (France);Russian Atomic Energy Com- 
mission, Moscow (Russian Federation);Conselho Nacional 
de Desenvolvimento Cientifico e Tecnolo DOE Contract 
AC02-76CH03000. (CONF-950705-13: HEP 95: international Eu- 
rophysics conference on high-energy physics, Brussels (Belgium), 
21-27 Jul 1995). Order Number DE95016646. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The global topologies of three- and four-jet events produced in 
pp interactions are described. the three- and four-jet events are se- 
lected from data recorded by the DO detector at the Tevatron 
Collider operating at a center-of-mass energy of ,/s = 1800 GeV. 
the measured normalized distributions of various topological vari- 
ables are compared with parton-level predictions of the tree- level 
QCD calculations. The parton-level QCD calculations are found to 
be in good agreement with the data. The studies also show that 
the topological distributions of the different subprocesses involving 
different numbers of quarks are very similar and reproduce the 
measured distributions well. 


27943 (FNAL/C—95/224-E) Observation of B+ — J/w7*. Abe, 
F. CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9508155—2: 17. international symposium on lepton-photon 
interactions, Beijing (China), 10-15 Aug 1995). Order Number 
DE95016642. Source: OST; NTIS; INIS; GPO Dep. 

We report on the observation of the Cabibbo-suppresed mode 
Br J/u7*, with J/b — pty. Further, we calculate the relative 
branching ratio. BR(B* - J/w7*)/BR(B* — J/pK*) and find a value 
of (4.9_177+1.1)%. 


27944 (FNAL/C—95/226-E) Production of J/¥ from x- de- 
cays at CDF. Abe, F. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1995. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9505137-16: 10. topical workshop on proton-antiproton 
collider physics, Batavia, IL (United States), 9-13 May 1995). Order 
Number DE95017614. Source: OSTI; NTIS; INIS; GPO Dep. 

We have measured the fraction of J/w originating from x-_ states 
in pp collisions at ,/s = 1.8 TeV in four bins of J/x Py. The fraction 
in the inclusive CDF J/y sample with Pr’/¥ > 4.0 GeV/c and 
in’/¥| < 0.6 is f,2/% = 28.341.6(stat)+6.8(syst)%. The fraction of 
J/y from x-_ not including contributions from B-J/y. X and B > 
xe X is f(Nob)x’/¥ = 32.342.0(stat)+8.5(syst)%. We have also 
found that directly produced x-'s are produced in the ratio = o(x.<2) 
over a(x) + o(xe2)= 0.47+0.08(stat)+0.02(syst.) 


27945 (FNAL/C—95/227-E) + production at CDF. Abe, F. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1995. 14p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Istituto Nazionale di Fisica Nucleare, Rome (italy);Ministry 
of Education, Science and Culture (Japan);Natural Sciences and 
Engineering Research DOE Contract AC02-76CH03000. (CONF- 
9508155-5: 17. international symposium on_ lepton-photon 
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interactions, Beijing (China), 10-15 Aug 1995). Order Number 
DE95017615. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on preliminary measurements of the +(1S), y(2S) and 
(3S) differential and integrated cross sections in pp at ,/s = 1.8 
TeV using a sample of 16.6 + 0.6 pb—' collected by the Collider 
Detector at Fermilab. The three resonances were reconstructed 
through the decay y — yu*p™ in the rapidity region |y| < 0.4. The 
cross section results are compared to theoretical models of direct 
bottomonium production. 


27946 (FNAL/C—95/240-E) Measurement of the W boson 
mass from CDF. Kim, Young-Kee (Lawrence Berkeley Lab., CA 
(United States)). CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jul 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States);Istituto Nazionale di Fisica 
Nucleare, Rome (italy);Ministry of Education, Science and Culture 
(Japan);Natural Sciences and Engineering Research DOE Contract 
AC02-76CH03000. (CONF-9505137-5: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95016650. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The CDF collaboration has measured the mass of the W boson 
to be My = 80.41 + 0.18 GeV/c* using 5718 W — ev events and 
3268 W — ur events collected in ~ 19 pb~' from the 1992-93 
collider run at the Fermilab Tevatron. This measurement has an un- 
certainty half that of the best previously published measurements. 


27947 (FNAL/C—95/241-E) W+ and Z+ production at the 
Tevatron. Benjamin, D. (Texas Tech Univ., Lubbock, TX (United 
States)). Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1995. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9505137-13: 10. topical workshop on proton-antiproton collider 
physics, Batavia, IL (United States). 9-13 May 1995). Order Num- 
ber DE95017622. Source: OSTI; NTIS; INIS; GPO Dep. 

W- and Z-+ production in pp collisions at ,/s = 1.8 TeV have 
been studied by the CDF and D0 collaborations. Direct measure- 


ments of the WW~7 couplings and limits on the ZZ+y couplings 
based on the study of pp — Ivy + X and pp — lly + X events, re- 
spectively, from the 1992-1993 and first part of the 1994 runs of 
the Fermilab Tevatron Collider are presented here. 


27948 (FNAL/C—95/244-E) Results on hard diftractive pro- 
duction. Goulianos, K. (Rockefeller Univ., New York, NY (United 
States)). Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9505137—19: 10. topical workshop on proton-antiproton collider 
physics, Batavia, IL (United States), 9-13 May 1995). Order Num- 
ber DE95017617. Source: OSTI; NTIS; INIS; GPO Dep. 

The results of experiments at hadron colliders probing the struc- 
ture of the pomeron through hard diffraction are reviewed. Some 
results on deep inelastic diffractive scattering obtained a HERA are 
also discussed and placed in perspective. By using a properly nor- 
malized pomeron flux factor in single diffraction dissociation, as 
dictated by unitarity, the pomeron emerges as a combination of va- 
lence quark and gluon color singlets in a ratio suggested by 
asymptopia. 


27949 (FNAL/C—95/250-E) Search for anomalous WW and 
WZ production at DO. Abachi, S. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jul 1995. 18p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);CEA, 75 - Paris (France);Ministry 
of Science and Technology Policy (Russian Federation);Conselho 
Nacional de Desenvolvimento Cientifico e Tecnol DOE Contract 
AC02-76CH03000. (CONF-950705-16: HEP 95: international Eu- 
rophysics conference on high-energy physics, Brussels (Belgium), 
21-27 Jul 1995). Order Number DE95017616. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present a preliminary result from a search for anomalous 
WW and WZ production in pp collisions at \/s = 1.8 TeV using pp 
— evjj events observed during the 1992-1993 run of the Fermilab 
Tevatron collider. A fit to the py spectrum of W(ev) yields direct 
limits on the CP-conserving anomalous WW and WW2Z coupling 
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parameters of -0.89 < An < 1.07 (A = 0) and -0.66 <  < 0.67 
(An = 0) at the 95% confidence level, assuming that the WWZ cou- 
pling parameters are equal to the WW- coupling parameters, and 
a form factor scale A = 1.5 TeV. 


27950 (FNAL/C—95/254-E) Search for fourth generation 
neutral heavy leptons. Abachi, S. (and others); Abbott, B.; 
Abolins, M. DO Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jul 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Sloan (Alfred P.) Foundation, New 
York, NY (United States);Korea Science and Engineering Founda- 
tion (Korea, Republic of);CEA, 75 - Paris (France DOE Contract 
AC02-76CH03000. (CONF-950705—11: HEP 95: international Eu- 
rophysics conference on high-energy physics, Brussels (Belgium), 
21-27 Jul 1995). Order Number DE95016641. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A search for fourth generation neutral heavy leptons (v4) in W 
decays was carried out the DO detector at the Fermilab Tevatron at 
JS = 1.8 TeV. The v4 is assumed to be produced via mixing with 
the first generation neutrino only. We looked for a three electron fi- 
nal state event topology. The data used in this analysis represent 
12.2 pb—' taken during the 1992-1993 run. No candidates were 
found. We set a preliminary limit beyond the LEP limit for the con- 
sidered mixing case on the |U.4|* — m,4 plane. 


27951 (FNAL/C—95/263-E) Quarkonia production at Fermi- 
lab. Sansoni, A. (Instituto Nazionale di Fiscia Nucleare, Frascati 
(Italy)). Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1995. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9506125—2: 6. international symposium on heavy flavour physics, 
Pisa (Italy), 6-9 Jun 1995). Order Number DE95017625. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent data on J/w, w(2S), x- and + production has unraveled 
unexpected features of QQ bound states production in high energy 
hadronic collisions. In the 1992-1995 runs CDF has collected large 
samples of J/x, w(2S) and + identified through their muonic decay. 
In the charmonium system all production sources have been sepa- 
rately measured and compared with the theoretical predictions. A 
large excess of direct production has been observed for both 
(2S) and J/y. The relative production rate for the x-' and x° 
has also been measured. Results on J/w, u(2S) and x_ production 
from the fixed target experiments E789,E705 and E672/706 are 
also presented. Important features of the production of charmonium 
states are shared by fixed target and collider data. 


27952 (FNAL/C—158-E) Top decays in the dilepton channel 
at CDF. Roser, R.M. (Univ. of Illinois, Urbana, IL (United States)). 
CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jun 1995. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9505137-7: 10. topical workshop on proton-antiproton collider 
physics, Batavia, IL (United States), 9-13 May 1995). Order Num- 
ber DE95015165. Source: OSTI; NTIS; INIS; GPO Dep. 

The author presents an observation of tt production in the dilep- 
ton decay channel using the CDF detector at the Fermilab 
Tevatron Collider. This measurement was made using ~ 67 pb—' 
of data, 19.3 of which was taken during the 1992-93 data run 
while the remaining data has been acquired this past year (94-95). 
He observed 6 events in the tt signal region with an expected 
background of 1.3 + 0.3 events. This signal is inconsistent with the 
background prediction by 2.70. Additionally, three of these events 
contain a total of 5 b-tags—strong evidence for WWb production. 
He measured the tt production cross section in the dilepton chan- 
nel to be og = 10.9_45*5-°pb. 


27953 (FNAL/C—172-E) Searches for SUSY by CDF. Hauser, 
J. (California Univ., Los Angeles, CA (United States). Dept. of 
Physics). Fermi National Accelerator Lab., Batavia, IL (United 
States). 26 Jun 1995. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9505137—10: 10. topical workshop on proton-antiproton collider 
physics, Batavia, IL (United States), 9-13 May 1995). Order Num- 
ber DE95017019. Source: OSTI; NTIS; INIS; GPO Dep. 





Data from proton-antiproton collisions at center-of-mass energy 
of 1.8 TeV are searched for evidence of SUSY particles. One anal- 
ysis looks for the three-lepton final state from chargino-neutralino 
production. No events are observed. Another analysis looks for 
three or more jets and large missing energy as a signal of squark 
or gluino pair production. No significant excess of data above 
background is observed. The results of these searches are to 
extend limits on SUSY models beyond previous limits within a re- 
stricted parameter space of the models. 


27954 (FNAL/C—207-E) Inclusive dimuon and b-quark pro- 
duction cross sections in pp collisions at \/s = 1.8 TeV. 
Abachi, S. (and others); Abbott, B.; Abolins, M. Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1995. 10p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);CEA, 75 - 
Paris (France);Russian Atomic Energy Commission, Moscow (Rus- 
sian Federation);Ministry of Science and Technology Policy 
(Russian Federa DOE Contract AC02-76CH03000. (CONF- 
950705—-4: HEP 95: international Europhysics conference on 
high-energy physics, Brussels (Belgium), 21-27 Jul 1995). Order 
Number DE95016075. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on a preliminary measurement of the inclusive dimuon 
cross section in pp collisions at ,/s = 1.8 TeV using the DO detec- 
tor at the Fermilab Tevatron. From these results, we extract the 
inclusive b-quark production cross section for the kinematic range 
ly?| < 1.0 and 9 GeV/c < py?™ < 25 GeVic. The difference in 
azimuthal angle in the transverse plane for dimuon pairs from bb 
production is also shown. 


27955 (FNAL/C-209-E) Measurement of B° — B° mixing 
using dimuons at DO. Abachi, S. DO Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States):CEA, 75 - 
Paris (France);Ministry of Science and Technology Policy (Russian 
Federation);Russian Atomic Energy Commission, Moscow (Russian 
Federa DOE Contract AC02-76CH03000. (CONF-950705-8: HEP 
95: international Europhysics conference on high-energy physics, 
Brussels (Belgium), 21-27 Jul 1995). Order Number DE95015668. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The DO experiment at Fermilab has determined the B° — B® 
mixing probability x using dimuon events produced in pp collisions 
at ,/s = 1.8 TeV. Using a sample of 172 dimuon events, we have 
determined the time and flavor averaged mixing probability x to be 
0.09 + 0.04(stat)+0.03(sys) [preliminary] in agreement with the 
present world average. 


27956 (FNAL/C—216-E) Rapidity gaps between jets at DO. 
Abachi, S. DO Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jul 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);CEA, 75 - Paris (France);Ministry 
of Science and Technology Policy (Russian Federation);Russian 
Atomic Energy Commission, Moscow (Russian Federa DOE Con- 
tract AC02-76CH03000. (CONF-950705-7: HEP 95: international 
Europhysics conference on high-energy physics, Brussels (Bel- 
gium), 21-27 Jul 1995). Order Number DE95015670. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results are presented from an analysis of the particle multiplicity 
distribution between high transverse energy jets produced at the 
Fermilab Tevatron pp Collider at ,/s = 1.8 Tev. Using the DO detec- 
tor, we examine the particle multiplicity distribution between the 
two highest transverse energy jets. For events with large rapidity 
separation, we observed a significant excess of events at low 
tagged-particle multiplicity which is consistent with a strongly inter- 
acting color-singlet exchange process. 


27957 (FNAL/C—217-E) Measurement of inclusive triple dif- 
ferential dijet cross section, d°c/dE;d7;dn2 in pp collisions at 
V/s = 1.8 TeV. Abachi, S. DO Collaboration. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Jul 1995. 10p. Sponsored 
by USDOE, Washington, DC (United States);CEA, 75 - Paris 
(France);National Science Foundation, Washington, DC (United 
States);Ministry of Science and Technology Policy (Russian Feder- 
ation);Russian Atomic Energy Commission, Moscow (Russian 
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Federa DOE Contract AC02-76CH03000. (CONF-950705-6: HEP 
95: international Europhysics conference on high-energy physics, 
Brussels (Belgium), 21-27 Jul 1995). Order Number DE95015669. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Measurement of the inclusive triple differential dijet cross section, 
d°c/dErd,1d,2, at a center of mass energy \/s = 1.8 TeV with the 
DO detector during the 1992-1993 run. The sensitivity of this mea- 
surement to different parton distribution functions is explored. A 
comparison of the data to NLO theory using different parton distri- 
butions functions indicates the need for a smaller gluon content in 
the x range accessible at the Tevatron than is predicted by current 
parton distribution sets. 


27958 (FNAL/C—225-E) Multijet events at the Tevatron 
proton-antiproton collider. Geer, S. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jul 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9505137-6: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95016161. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The characteristics of three-jet, four-jet, and five-jet events ob- 
served by the CDF and DO experiments at the Fermilab Tevatron 
pp collider are compared with leading order QCD matrix element 
predictions, and with the predictions from a parton shower Monte 
Carlo program. 


27959 (INIS-mf-14550, pp. 59) A study of the 3-Jet 
Dalitzplot in hadronic Z-decays. Dissertori, G. (inst. fuer Experi- 
mentalphysik, Univ. Innsbruck, Technikerstrasse 25, A-6020 
Innsbruck (Austria)). Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DALITZ PLOT/hadrons; DALITZ PLOT/lep 
storage rings; DALITZ PLOT/numerical analysis; HADRONS; 
GLUONS; JETS; MONTE CARLO METHOD; PARTONS; PERTUR- 
BATION THEORY; Z*BARYONS 


27960  (INIS-mf—14550, pp. 60) String effect in hadronic Z°- 
decays. Kneringer, E. (inst. fuer Experimentalphysik, Univ. 
Innsbruck, Technikerstrasse 25, A-6020 Innsbruck (Austria)); 
Rudolph, G. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. Z*BARYONS/electron-positron interactions; 
Z*BARYONS/lep storage rings; JET MODEL; MASS BALANCE; 
PI-K ATOMS; QUARK-ANTIQUARK INTERACTIONS; QUARK- 
GLUON INTERACTIONS; STRING MODELS; Z*BARYONS 


27961 (INIS-mf-14550, pp. 64) Flux of momentum in 3-Jet 
events at Eoy=Mz. Rudolph, G. (Innsbruck Univ. (Austria). Inst. 
fuer Experimentalphysik); Vogl, R. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. JET MODEL/color model; JET MODEL/ 
hadron reactions; ANGULAR MOMENTUM TRANSFER; CALCU- 
LATION METHODS; GLUONS; LEP STORAGE RINGS; MONTE 
CARLO METHOD; PARTICLE KINEMATICS 


27962 (INIS-mf—14550, pp. 153) Investigation of Kaon pro- 
duction rates in heavy ion collisions using the 1/N-equation of 
state of hadronic matter. Baier, H. (Vienna Univ. (Austria). Inst. 
fuer Radiumforschung und Kernphysik); Brunner, R.; Froehlich, N.; 
Hejec, G.; Jurisits, R.; Matulla, C.; Pohl, P.; Bentz, W. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In 
German). (CONF-9409362-: 44. annual convention of the Austrian 
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Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. KAONS PLUS/equations of state; KAONS 
PLUS/heavy ion reactions; KAONS PLUS/hydrodynamic model; 
GOLD; HADRONS; ISOBAR MODEL; LEAD; MESONS; NEON; 
NUCLEAR MATTER; PIONS; POTASSIUM 


27963 (INIS-mf-14550, pp. 158) Pion and Kaon interferome- 
try and Baryon production in high-energy proton-nucleon and 
nucleon-nucleon scattering. Holzer, E.B. (NA44 Kollaboration 
CERN PPE, 1211 Geneve 23 (Switzerland)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERFEROMETRY/bose-einstein con- 
densation; INTERFEROMETRY /proton-nucleon _ interactions; 
BARYONS; HIGH ENERGY PHYSICS; INTERFEROMETRY; 
KAONS; NUCLEON-NUCLEON INTERACTIONS; PIONS; QUARK 
MATTER; SPECTROMETERS; TRANSVERSE MOMENTUM 


27964 (INIS-mf-14550, pp. 162) Exclusive reconstruction of 
secondary vertices with J/y) and (2S) at LEP. Kubinec, P. 
(Komenskeho Univ., Bratislava (Slovakia). Prirodovedecka 
Fakulta); Liko, D.; Mitaroff, W. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LEP STORAGE RINGS/cern; MESONS/ 
particle tracks; DATA ANALYSIS; ELECTRON-POSITRON COLLI- 
SIONS; HADRONS; J PSI-3097 MESONS; CERN; MESONS; 
QUARKS; VERTEX FUNCTIONS 


27965 (INIS-mf-14550, pp. 165) Reconstruction of exclu- 
sive B meson decays at DELPHI. Neumeister, N. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik). O6cesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. B MESONS/decay; LEP STORAGE 
RINGS/cern; DECAY; CHERENKOV COUNTERS; J PSI- 
3097 MESONS; CERN; LEPTONS; RADIATION DETECTORS; 
Z*BARYONS 


27966 (INIS-mf—14550, pp. 165) Possibility of detection of 
new heavy particles in the planned Compact Muon Solenoid 
(CMS) detector at the prospective Large Hadron Collider (LHC) 
at CERN. Markytan, M. (Oesterreichische Akademie der Wis- 
senschaften, Vienna (Austria)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIATION DETECTORS/heavy nuclei; 
RADIATION DETECTORS/muons; CERN; COLLIDING BEAMS; 
GLUONS; INTERMEDIATE BOSONS; LEPTONS; PROTON- 


PROTON INTERACTIONS; QUARKS; MUONS; SOLENOIDS; TEV 
RANGE 10-100 


27967 (JINR-E-2-94-504) Particle densities and inclusive 
distributions in pp/p anti p collisions at high energies. 
Zborovsky, |. (Ceskoslovenska Akademie Ved, Rez (Czech Repub- 
lic). Ustav Jaderne Fyziky). Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1994. 11p. Order Num- 
ber DE96600987. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 12-th International Seminar on High Energy 
Physics, 12-17 Sep, Dubna, 1994. 
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The phenomenological approach for the analysis of the scale- 
invariant properties of hadron/nuclear interactions at high energies 
is considered. The experimental data on inclusive charge particle 
distributions in pp/p anti p collisions are analyzed. The new scaling 
variable z is proposed and the scaling law for description of these 
processes is found. The scaling function H(z) reflecting local prop- 
erties of hadronization process was constructed. 12 refs., 4 figs. 


27968 (JINR-E-4-94-123, pp. 27) Mechanisms of 
strangeness-changing weak interactions and violation of Al=1/ 
2 rule. Maltman, K. (York Univ., Toronto, ON (Canada)); 
Shmatikov, M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. 126p. (CONF-9405202-: Mesons and nuclei at 
intermediate energies, Dubna (Russian Federation), 3-7 May 
1994). In Mesons and nuclei at intermediate energies. International 
conference. Book of abstracts. Order Number DE95633649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LAMBDA PARTICLES/weak particle 
decay; HYPERON-HYPERON INTERACTIONS; NUCLEONS; 
STRANGENESS 


27969 (JINR-E-4-94-123, pp. 29) The method of calculation 
for amplitudes of hadron-hadron scattering in QCD. Sikach, 
S.M. (AN Belarusi, Inst. Fiziki, Minsk (Belarus)). Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). 1994. 126p. 
(CONF-9405202—: Mesons and nuclei at intermediate energies, 
Dubna (Russian Federation), 3-7 May 1994). In Mesons and nuclei 
at intermediate energies. International conference. Book of ab- 
stracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs. MESON-MESON INTERACTIONS/ 
scattering amplitudes; ELASTIC SCATTERING; FEYNMAN DIA- 
GRAM; GLUONS; QUARKS 


27970 (LA-UR-95-1490) The large-N, renormalization 
group. Dorey, N. (University Coll. of Swansea (United Kingdom). 
Dept. of Physics); Mattis, M.P. Los Alamos National Lab., NM 
(United States); University Coll. of Swansea (United Kingdom). 
Dept. of Physics. [1995]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950293—2: Nuclear and particle physics conference, Seoul (Korea, 
Republic of), 6-10 Feb 1995). Order Number DE95011992. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this talk, we review how effective theories of mesons and 
baryons become exactly soluble in the large-Nc, limit. We start with 
a generic hadron Lagrangian constrained only by certain well- 
known large-Nc, selection rules. The bare vertices of the theory are 
dressed by an infinite class of UV divergent Feynman diagrams at 
leading order in 1/N~. We show how all these leading-order dia, 
grams can be summed exactly using semiclassical techniques. The 
saddie-point field configuration is reminiscent of the chiral bag: 
hedgehog pions outside a sphere of radius A~' (A being the UV 
cutoff of the effective theory) matched onto nucleon degrees of 
freedom for r < A—'. The effect of this pion cloud is to renormalize 
the bare nucleon mass, nucleon-A hyperfine mass splitting, and 
Yukawa couplings of the theory. The corresponding large-Nc, 
renormalization group equations for these parameters are pre- 
sented, and solved explicitly in a series of simple models. We 
explain under what conditions the Skyrmion emerges as a UV 
fixed-point of the RG flow as A — oo. 


27971 (LBL-37155) Anomalous gauge boson interactions. 
Aihara, H. (Lawrence Berkeley Lab., CA (United States)); Barklow, 
T.; Baur, U. Lawrence Berkeley Lab., CA (United States). Mar 
1995. 56p. Sponsored by USDOE, Washington, DC (United 
States);Natural Sciences and Engineering Research Council of 
Canada, Ottawa, ON (Canada);Fonds F.C.A.R. du Quebec 
(Canada). DOE Contract AC03-76SF00098. Order Number 
DE95014833. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the direct measurement of the trilinear vector boson 
couplings in present and future collider experiments. The major 
goals of such experiments will be the confirmation of the Standard 
Model (SM) predictions and the search for signals of new physics. 
We review our current theoretical understanding of anomalous tri- 
linear gauge-boson self interactions. If the energy scale of the new 
physics is ~ 1 TeV, these low energy anomalous couplings are 





expected to be no larger than 0(10-2). Constraints from high pre- 
cision measurements at LEP and low energy charged and neutral 
current processes are critically reviewed. 


27972 (SLAC-444, pp. 275-292) Precision electroweak 
physics at LEP. Mannelli, M. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. (CONF-930767-: 21. 
annual SLAC Summer Institute on particle physics: spin structure 
in high-energy processes, Stanford, CA (United States), 26 Jul - 6 
aug 1993). In Spin structure in high energy processes: Proceed- 
ings. 5983p. Order Number DE95008628. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Copious event statistics, a precise understanding of the LEP 
energy scale, and a favorable experimental situation at the Z° res- 
onance have allowed the LEP experiments to provide both 
dramatic confirmation of the Standard Model of strong and elec- 
troweak interactions and to place substantially improved constraints 
on the parameters of the model. The author concentrates on those 
measurements relevant to the electroweak sector. It will be seen 
that the precision of these measurements probes sensitively the 
structure of the Standard Model at the one-loop level, where the 
calculation of the observables measured at LEP is affected by the 
value chosen for the top quark mass. One finds that the LEP mea- 
surements are consistent with the Standard Model, but only if the 
mass of the top quark is measured to be within a restricted range 
of about 20 GeV. 


27973 (SLAC—444, pp. 293-311) Recent resuits on heavy 
flavor physics trom LEP experiments using 1990-92 data. Gas- 
parini, U. (Istituto di Fisica Sperimentale, Padova (Italy)). Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Dec 
1994. (CONF-930767—: 21. annual SLAC Summer Institute on par- 
ticle physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628 
Source: OSTI; NTIS; INIS; GPO Dep. 

After three years of data taking, the four LEP experiments col- 
lected a total of about four million Z° hadronic decays, in which a 
heavy quark pair (either bb or ct) is produced with 40% probability. 
Results are presented both in the sector of the electroweak preci- 
sion measurements, with particular emphasis on the beauty quark, 
and in the determination of the beauty decay properties, where life- 
times and branching ratio measurements take advantage of the 
large statistics now available and of the recent improvements in 
the analysis based on microvertex detectors and particle identifica- 
tion devices 


27974 (SLAC—444, pp. 313-325) Precise measurement of 
the left-right cross section asymmetry in Z boson production 
by electron-positron collisions. Frey, R.E. (Univ. of Oregon, Eu- 
gene, OR (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. DOE Contract FG06- 
85ER40224. (CONF-930767-: 21. annual SLAC Summer Institute 
on particle physics: spin structure in high-energy processes, Stan- 
ford, CA (United States), 26 Jul - 6 aug 1993). In Spin structure in 
high energy processes: Proceedings. 593p. Order Number 
DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

A precise measurement of the left-right cross section asymmetry 
(ALR) for Z boson production by e*e~ collisions has been attained 
at the SLAC Linear Collider with the SLD detector. The author de- 
scribes this measurement for the 1993 data run, emphasizing the 
significant improvements in polarized beam operation which took 
place for this run, where the luminosity-weighted electron beam po- 
larization averaged 62.6 + 1.2%. Preliminary 1993 results for Avr 
are presented. When combined with the (less precise) 1992 result, 
the preliminary result for the effective weak mixing angle is 
sin*6w*" = 0.2290 + 0.0010. 


27975 (SLAC—444, pp. 327-344) Preliminary results on 
heavy flavor physics at SLD. Usher, T. (Stanford Univ., CA 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1994. DOE Contract AC03-76SF00515. 
(CONF-930767-: 21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
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(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author reports on preliminary heavy flavor physics results 
from the SLD detector at the SLAC Linear Collider. Efficient tag- 
ging of bb events is achieved with an impact parameter technique 
that takes advantage of the small and stable interaction point of 
the SLC and all charged tracks in Z° decays. This technique is ap- 
plied to samples of Z° events collected during the 1992 and 1993 
physics runs. Preliminary measurements of the ratio R, = T(Z° — 
bb)/T(Z° — hadrons) and the average B hadron lifetime <rg> are 
reported. In a sample of 27K Z° events, values of R, = 0.235 + 
0.006(stat.) + 0.018(syst.) and <7g> = 1.53 + 0.006(stat.) + 
0.018(syst.) are obtained. In addition, the first measurement of the 
left-right asymmetry A, is reported. Using a sample of 38K Z° 
events with a luminosity weighted electron polarization of 62%, the 
author obtains a preliminary value of A, = 0.94 + 0.006(stat.) + 
0.018(syst.) 


27976 (SLAC—444, pp. 345-354) QCD tests with SLD and 
polarized beams. Strauss, M.G. (Univ. of Massachusetts, 
Amherst, MA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. DOE Contract AC03- 
76SF00515. (CONF-930767—: 21. annual SLAC Summer Institute 
on particle physics: spin structure in high-energy processes, Stan- 
ford, CA (United States), 26 Jul - 6 aug 1993). In Spin structure in 
high energy processes: Proceedings. 5983p. Order Number 
DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

The author presents a measurement of the strong coupling as 
derived from multijet rates using data collected by the SLD experi- 
ment at SLAC and find that as(Mz*) = 0.118 + 0.002(stat.) + 
0.003(syst.) + 0.010(theory). He presents tests of the flavor inde- 
pendence of strong interactions via preliminary measurements of 
the ratios as(b)/as(udsc) and as(uds)/ag(be). In addition, the group 
has measured the difference in charged particle multiplicity be- 
tween Z° — bb and Z° — ui, dd, s& events, and find that it 
supports the prediction of perturbative QCD that the multiplicity dif- 
ference be independent of center-of-mass energy. Finally, the 
group has made a preliminary study of jet polarization using the jet 
handedness technique 


27977 (SLAC—444, pp. 355-369) Recent results from TRIS- 
TAN at KEK. Suzuki, Shiro (Nagoya Univ., Chikusa-ku (Japan)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1994. (CONF-930767-: 21. annual SLAC Summer in- 
stitute on particle physics: spin structure in high-energy processes, 
Stanford, CA (United States), 26 Jul - 6 aug 1993). In Spin struc- 
ture in high energy processes: Proceedings. 593p. Order Number 
DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results of the TRISTAN experiment with high luminosity 
runs are reviewed. Updated results on lepton and quark pair pro- 
duction in the annihilation processes are presented, and limits on 
the compositeness scale and lower mass limit for extra Z bosons 
are given. The total hadronic cross section is presented in the ef- 
fective Born approximation. A search for a resonance suggested by 
the L3 group is done in several different final states. The strong 
coupling constant as is derived from several observables with an 
improved theoretical framework. The running nature of as is stud- 
ied in comparison with PEP4 and ALEPH data. Various properties 
of quark and gluon jets are examined. Hard scattering of two pho- 
tons is established and these data provide information on quark 
and gluon distributions in the photon. 


27978 (SLAC-444, pp. 371-391) Recent B physics results 
from CLEO. Horwitz, N. (Syracuse Univ., NY (United States)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1994. Grant PHY-9119970. (CONF-930767—: 21. an- 
nual SLAC Summer Institute on particle physics: spin structure in 
high-energy processes, Stanford, CA (United States), 26 Jul - 6 
aug 1993). In Spin structure in high energy processes: Proceed- 
ings. 593p. Order Number DE95008628. Source: OSTI; NTIS; 
INIS; GPO Dep. 

After a brief description of the CLEO detector, results reported 
by the CLEO Collaboration on B meson decays are presented. 
Most of the results were reported by CLEO during 1993. 
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27979 (SLAC-444, pp. 393-407) Searching for the H 
dibaryon at Brookhaven. Schwartz, A.J. (Princeton Univ., NJ 
(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Dec 1994. (CONF-930767—: 21. annual SLAC 
Summer Institute on particle physics: spin structure in high-energy 
processes, Stanford, CA (United States), 26 Jul - 6 aug 1993). In 
Spin structure in high energy processes: Proceedings. 593p. Or- 
der Number DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper reviews the status of current experiments at 
Brookhaven, searching for the six-quark H dibaryon postulated by 
R. Jaffe in 1977. Two experiments, E813 and E888, have recently 
completed running and two new experiments, E836 and E885, are 
approved to run. The data recorded so far is under analysis and 
should have good sensitivity to both short-lived and long-lived Hs. 


27980 (SLAC—444, pp. 463-475) Top ten models con- 
strained by b — s+. Hewett, J.L. (Stanford Univ., CA (United 
States)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1994. DOE Contract AC03-76SF00515. 
(CONF-930767-: 21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The radiative decay b — sy is examined in the Standard Model 
and in nine classes of models which contain physics beyond the 
Standard Model. The constraints which may be placed on these 
models from the recent results of the CLEO Collaboration on both 
inclusive and exclusive radiative B decays is summarized. Reason- 
able bounds are found for the parameters in some cases. 


27981 (SLAC—444, pp. 477-492) A review of the Fermilab 
fixed-target program. Rameika, R. (Fermi National Accelerator 
Lab., Batavia, IL (United States)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Dec 1994. (CONF-930767-: 
21. annual SLAC Summer Institute on particle physics: spin struc- 
ture in high-energy processes, Stanford, CA (United States), 26 Jul 
- 6 aug 1993). In Spin structure in high energy processes: Pro- 
ceedings. 593p. Order Number DE95008628. Source: OSTI; 
NTIS; INIS; GPO Dep. 

All eyes are now on the Fermilab collider program as the intense 
search for the top quark continues. Nevertheless, Fermilab’s long 
tradition of operating a strong, diverse physics program depends 
not only on collider physics but also on effective use of the facili- 
ties the Laboratory was founded on, the fixed-target beamlines. In 
this talk the author presents highlights of the Fermilab fixed-target 
program from its (not too distant) past, (soon to be) present, and 
(hopefully, not too distant) future program. The author concentrates 
on those experiments which are unique to the fixed-target program, 
in particular hadron structure measurements which use the varied 
beams and targets available in this mode and the physics results 
from kaon, hyperon and high statistics charm experiments which 
are not easily accessible in high pz hadron collider detectors. 


27982 (SLAC-—444, pp. 493-515) Results from the Dv exper- 
iment. Sculli, J. (New York Univ., NY (United States)). Stanford 
Linear Accelerator Center, Menio Park, CA (United States). Dec 
1994. Contract PHY-9220581. (CONF-930767-: 21. annual SLAC 
Summer Institute on particle physics: spin structure in high-energy 
processes, Stanford, CA (United States), 26 Jul - 6 aug 1993). In 
Spin structure in high energy processes: Proceedings. 593p. Or- 
der Number DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

The first Tevatron run with the D(0) detector was completed in 
June of this year with 16 pb—' of data recorded to tape. Prelimi- 
nary results in the areas of electroweak and QCD physics, and in 
the search for the top quark, are presented and discussed. 
Prospects for improving upon existing measurements with the data 
from this run and a higher luminosity run scheduled to begin at the 
end of this year are considered. 


27983 (SLAC-444, pp. 531-548) Report from the ZEUS Col- 
laboration at HERA. Abramowicz, H. (Weizmann Institute of 
Science, Rehovot (Israel)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. (CONF-930767-: 21. 
annual SLAC Summer Institute on particle physics: spin structure 
in high-energy processes, Stanford, CA (United States), 26 Jul - 6 
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aug 1993). In Spin structure in high energy processes: Proceed- 
ings. 5938p. Order Number DE95008628. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is a short overview of the results obtained by the ZEUS 
Collaboration with data collected during HERA'’s first year and cor- 
responding to an integrated luminosity of 25 nb-". Included are the 
measurement of the total, partial, and » photoproduction cross sec- 
tions, a study of high mass diffractive photoproduction, new results 
from hard photoproduction where a clear signal of a direct photon 
contribution has been established, the measurement of the photon 
structure function Fo, and first results on diffractive dissociation of 
the virtual photon in the deep inelastic electron photon scattering. 
Limits on leptoquarks and excited electrons are also presented. 


27984 (SLAC—444, pp. 549-579) Physics from the first year 
of H1 at HERA. Kiesling, C. (Max-Planck-institut fuer Physik, 
Muenchen (Germany)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Dec 1994. (CONF-930767-: 21. annual 
SLAC Summer institute on particle physics: spin structure in high- 
energy processes, Stanford, CA (United States), 26 Jul - 6 aug 
1993). In Spin structure in high energy processes: Proceedings. 
593p. Order Number DE95008628. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this report the author summarizes the results from the H1 ex- 
periment at HERA, using the data from the first year of running, 
1982, when an integrated luminosity of 25 nb-' has been 
recorded. These results include photoproduction, the measurement 
of the deep inelastic scattering, both for neutral current reactions 
and the search for physics beyond the Standard Model. Apart from 
the measurement of a moderate rise in the total photoproduction 
cross section, clear evidence is seen for hard interactions in single 
particle spectra and jet production, requiring a “resolved” photon as 
expected in QCD. The investigation of the global properties of 
hadronic final states in deep inelastic scattering demonstrates the 
need for further improvement of present QCD models. Evidence is 
found for a class of events with diffractive characteristics, exhibiting 
a large gap of hadronic energy flow about the proton direction. The 
proton structure function F2?(x, Q*) has been measured for neutral 
current events for Bjorken x in the range 10-4 - 10-* and Q? > 5 
GeV?, showing a steep rise towards small x. Furthermore, using 
1993 data, a measurement of the cross section for charged current 
events is presented, clearly demonstrating, for the first time, the 
propagator effect of the W boson. Finally, new limits on lepto- 
quarks, leptogluons, and excited electrons have been determined. 


27985 (SLAC-R-95-470) Hadronic decays of the D, meson 
and a model-independent determination of the branching frac- 
tion for the D, decay of to Phi Pi. Synodinos, J.N. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jul 
1995. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. Order Number 
DE95017587. Source: OSTI; NTIS; INIS; GPO Dep. 

During the running periods of the years 1992, 1993, 1994 the 
BES experiment at the Beijing Electron Positron Collider (BEPC) 
collected 22.9 + 0.7 pb—' of data at an energy of 4.03 GeV, which 
corresponds to a local peak for ete~ — D.*Ds~ production. Four 
D, hadronic decay modes were tagged: D, — ox; ¢ + K*K—; Dg 
— K*(892)°K; K*°(892) — K-x*; D, K°K; Keo — xtx-; Ds — 
K*(892)°K*; K*°(892) — K-2*; K*(892) — K°xt: Ke° — atx. 
Using the method of double-tagging, BES performed the first 
model-independent measurement of BrD,.4,. Our result was 


44.8413, 
Bip, on = 3.4_1.7~-0.7 


27986 (SSCL-SR-1174) A high resolution detector for H° 
— yy. Atiya, M.S.; Kycia, T.F. Brookhaven National Lab., Upton, 
NY (United States). 14 Jan 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95014501. Source: OSTI; NTIS; INIS; GPO Dep. 

SSC detectors represent a challenging departure, both in size 
and precision, from currently operating detectors. In this note we 
enumerate some of the benefits of using high magnetic fiekds both 
to simplify the detector and improve its resolution and sensitivity. 
We have chosen an arrangement optimized to search for the reac- 
tion H° = +-+. The arrangement also has the excellent momentum 





resolution for muons and electrons considered critical for the dis- 
covery of such processes as H® — Z°Z° — fré-£t4-, H® — 2°2Z° 
— {*£—f*t-, new and narrow vector bosons, and bound states of 
extra generational quarks. This detection scheme represents an 
improvement in the H° —. -+-y mass resolution of at least a factor of 
7 beyond the best currently proposed detectors. In addition, we 
have a significantly improved rejection of common H° — +7 back- 
grounds. As indeed most experiments do not exceed their initial 
projections, this extra factor could insure the unambiguous discov- 
ery of this decay should it indeed occur. As no reasonably realistic 
detector can achieve excellent detection for all physics signatures 
we chose to give tip on excellent hadron calorimetry. For Higgs 
masses between 80 and 150 GeV/c? the Higgs decay into two 
photons is an excellent signature. To date, all attempts to search 
for this decay mode have centered on the use of electromagnetic 
calorimetry. We are proposing a different approach. We will convert 
the two photons close to the production point and measure the mo- 
menta of the electron pairs. 
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Refer also to citation(s) 27864, 27898, 27899, 27900, 27924, 
27927, 27930, 27931, 27934, 27935, 27940, 27941, 27944, 27945, 
27946, 27947, 27948, 27949, 27950, 27951, 27953, 27954, 27955, 
27964, 27971, 27972, 27975, 27979, 27981, 27982, 27984, 28047, 
28048, 28088, 28089 


27987 (ANL-HEP-CP-95-27) Conformailly symmetric contri 
butions to BFKL evolution at next to leading order. Coriano, 
C.; White, A.R. Argonne National Lab., IL (United States). [1995]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9503158-12: 30. Rencontres 
de Moriond on QCD and high energy interactions, Les Arcs 
(France), 19-26 Mar 1995). Order Number DE95013908. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Unitarity corrections to the BFKL evolution at next to leading or- 
der determine a new component of the evolution kernel which is 
shown to possess conformal invariance properties. Expressions for 
the complete spectrum of the new component and the correction to 
the intercept of the pomeron trajectory are presented. 


27988 (BNL-62125) Finding the Higgs boson: A status re- 
port. Dawson, S. (Brookhaven National Lab., Upton, NY (United 
States). Physics Dept.). Brookhaven National Lab., Upton, NY 
(United States). 16 Aug 1995. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9505280-2: International symposium on particle theory and 
phenomenology, Ames, IA (United States), 22-24 May 1995). Or- 
der Number DE95017164. Source: OSTI; NTIS; INIS; GPO Dep. 

The search for the Higgs boson of the minimal Standard Model 
has been a major focus of experimental high energy physics for 
some years now. Here, the authors review the current experimen- 
tal limits and discuss the prospects for finding the Higgs boson at 
future accelerators, such as LEPI| and the LHC. They consider 
only the Standard Model Higgs boson. Since a null result which 
definitively excluded a Higgs boson below some mass scale would 
be extremely important, they emphasize the case where the Higgs 
boson is much heavier than the relevant collider energy (or where 
there is no Higgs boson at all). Many of the results given here are 
a summary of those obtained by the DPF Committee on Long 
Term Planning. 


27989 (DOE/ER/40561-204) Quark confinement in a con- 
stituent quark model. Langfeld, K. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique); Rho, M. Washington Univ., Seattle, WA (United States). 
Inst. for Nuclear Theory. [1995]. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-90ER40561. 
(INT-95-16-10). Order Number DE95014346. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On the level of an effective quark theory, we define confinement 
by the absence of quark anti-quark thresholds in correlation func- 
tion. We then propose a confining Nambu-Jona-Lasinio-type model. 
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The confinement is implemented in analogy to Anderson localiza- 
tion in condensed matter systems. We study the model’s phase 
structure as well as its behavior under extreme conditions, i.e. high 
temperature and/or high density. 


27990 (FNAL/C—95/129-E) A new measurement of the W 
mass. Frisch, H.J. Fermi National Accelerator Lab., Batavia, IL 
(United States). May 1995. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9503158—11: 30. Rencontres de Moriond on QCD and high 
energy interactions, Les Arcs (France), 19-26 Mar 1995). Order 
Number DE95016120. Source: OSTI; NTIS; INIS; GPO Dep. 

The CDF collaboration has measured the mass of the W boson 
using 5718 W — ev and 3268 W — ww events collected in ~ 20 
pb—" in Run la at the Fermilab Tevatron. The measurement yields 
Mw = 80.41 + 0.18 GeV/c?. 


27991 (FNAL/C—95/135-E) CDF results on B_ decays. 
Skarha, J.E. (Johns Hopkins Univ., Baltimore, MD (United States)). 
Fermi National Accelerator Lab., Batavia, IL (United States). May 
1995. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9502116—1: 
LISHEP 95: workshop on heavy flavor physics, Rio de Janeiro 
(Brazil), 20-22 Feb 1995). Order Number DE95015167. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors present recent CDF results on B lifetimes, 8 meson 
mass measurements, ratios of branching ratios, and rare decays. 
In addition, they present the first measurement of time-dependent 
Bg mixing at CDF. Several results have been updated and a few 
new ones included since the workshop. 


27992 (FNAL/C—95/155-E) Search for new phenomena in 
CDF-I: Z’, W’ and leptoquarks. Park, S. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Jul 1995. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9505137-15: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95017623. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present the latest results of CDF searches for Z’, W’ and 
leptoquarks. Using about 70pb—' data from 1992-95 CDF runs, we 
have searched for Z’ — I*I-, W’ — WZ and pairs of second gen- 
eration scalar leptoquark, S2. We find no evidence for these new 
particles, and set new mass limits at 95% CL. We exclude Mz < 
650 GeV/c*, 205 < Mw < 400 GeV/c?, and Meo < 180 GeV/c? 
for 8 = 1 and Mgo < 141 GeV/c* for 6 = 0.5. Two interesting 
strange events are also shown. 


27993 (FNAL/C—-95/156-E) B° - B° mixing, lifetimes and 
rare decays at CDF and DO. Lucchesi, D. (INFA-Pisa (Italy)). 
Fermi National Accelerator Lab., Batavia, IL (United States). Jun 
1995. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9503158-20: 30. Ren- 
contres de Moriond on QCD and high energy interactions, Les 
Arcs (France), 19-26 Mar 1995). Order Number DE95017648. 
Source: OSTI; NTIS; INIS; GPO Dep. 

CDF and DO have collected a huge number of B meson during 
1992-1993 collider run. The major results on B lifetimes, rare 
decays and B° - B° mixing will be here reviewed. The first mea- 
surement of time dependent mixing at hadron collider is also 
presented 


27994 (FNAL/C—95/176-E) Tt kinematics in W+ > 3 Jet 
events. Binkley, M. Fermi National Accelerator Lab., Batavia, IL 
(United States). 12 Jul 1995. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9505137-18: 10. topical workshop on proton-antiproton 
collider physics, Batavia, IL (United States), 9-13 May 1995). Order 
Number DE95017650. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this talk is to compare the CDF W+ > 3 Jets 
data with Monte Carlo predictions using the standard model with 
the top quark. The data is seen to be consistent with these predic- 
tions using the tt production rate indicated by the SVX b-tagging 
and the previously reported top mass. 
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27995 (FNAL/C—95/186-E) The search for squarks, gluinos 
and stop squarks in DO. Claes, D. DO Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1995. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9505137-23: 10. topical work- 
shop on proton-antiproton collider physics, Batavia, IL (United 
States), 9-13 May 1995). Order Number DE95017461. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Searches through data collected by DO at Fermilab during the 
1992- 1993 p p collider run for the supersymmetric partners to the 
quark and the gluon, the squark and gluino, including a low mass 
scalar top squark, are reviewed. A set of classic searches were 
conducted for missing Ey plus jets signatures. No evidence of posi- 
tive signals is reported, but limits are set on the squark and gluino 
masses. 


27996 (FNAL/C—95/194-E) B physics results from CDF. 
Bedeschi, F. (INFN-Sezione di Pisa (Italy)). Fermi National Acceler- 
ator Lab., Batavia, IL (United States). Jul 1995. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9505137—-14: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95017624. Source: OSTI; NTIS; 
INIS; GPO Dep. 

B-physics results from the CDF Collaboration based on data 
collected during the Tevatron run 1A and 1B are presented. In par- 
ticular we discuss the measurements of B meson masses and 
lifetimes, the limits set on rare B decay branching ratios and B,B, 
mixing results obtained with both time-integrated and time-evolution 
analysis. We use the current results to extrapolate CDF B-physics 
prospects to the end of run 1 and to the future high luminosity run 
Il. 


27997 (FNAL/C—95/228-E) Measurement of the mass of the 
B.° meson in pp collisions at \/s = 1.8 TeV. Abe, F. CDF Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1995. 20p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);|stituto Nazionale di Fisica Nucleare, Rome 
(Italy);Ministry of Education, Science and Culture (Japan);Natural 
Sciences and Engineering Research DOE Contract AC02- 
76CH03000. (CONF-9508155-3: 17. international symposium on 
lepton-photon interactions, Beijing (China), 10-15 Aug 1995). Order 
Number DE95016649. Source: OSTI; NTIS; INIS; GPO Dep 

We measure the mass of the B,° meson by fully reconstructing 
the decay B,° — J/w ¢ with the subsequent decays J/ > yt po 
and ¢ — K*+ K~. The data was obtained from 19.3 pb~" of inte- 
grated luminosity of pp collisions at \/s = 1.8 TeV using the 
Collider Detector at Fermilab (CDF). A sample of 80,000 inclusive 
J/yy — p*u7~ events is used to study systematic biases in track 
reconstruction and is used to calibrate the momentum scale. We re- 
construct the kinematically similar decays B~ — J/y K~ and B° — 
J/y K* to study the mass measurement technique used for the B° 
meson. Based on the observation of 32 + 6 candidates, the mass 
of the B.° meson is measured to be 5369.9 + 2.3 + 1.3 MeV/c*. 


27998 (FNAL/C—95/231-E) Measurement of B°B° mixing via 
time evolution. Abe, F. CDF Collaboration. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Jul 1995. 9p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States);Istituto Nazionale di 
Fisica Nucleare, Rome (Italy);Ministry of Health and Welfare, Tokyo 
(Japan);Natural Sciences and Engineering Research Coun DOE 
Contract AC02-76CH03000. (CONF-9508155-8: 17. international 
symposium on lepton-photon interactions, Beijing (China), 10-15 
Aug 1995). Order Number DE95017463. Source: OSTI; NTIS; 
INIS; GPO Dep. 

With the CDF detector at the Tevatron pp collider the B° mixing 
parameter x, has been measured via time evolution. From a sam- 
ple of ~20 pb—' dimuon data a value of x, = 0.64 + 0.18 + 0.21 
has been obtained. 


27999 (FNAL/C—95-234-E) Measurement of the B- and B® 
meson lifetimes using semileptonic decays. Abe, F. CDF Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). 15 Jul 1995. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC02-76CH03000. (CONF- 
9508155-7: 17. international symposium on_ lepton-photon 
interactions, Beijing (China), 10-15 Aug 1995). Order Number 
DE95017459. Source: OSTI; NTIS; INIS; GPO Dep. 

The lifetimes of the B- and B° mesons are measured using the 
partially reconstructed semileptonic decays in the CDF experiment. 


28000 (FNAL/C—95/253-E) Highlights of B physics at CDF. 
Paulini, M. (Lawrence Berkeley Lab., CA (United States)). Fermi 
National Accelerator Lab., Batavia, IL (United States). Aug 
1995. 8p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Istituto Nazionale di Fisica Nucleare, Rome (ltaly);Ministry 
of Education, Science and Culture (Japan);Natural Sciences and 
Engineering Research DOE Contract AC02-76CH03000. (CONF- 
9506125-3: 6. international symposium on heavy flavour physics, 
Pisa (Italy), 6-9 Jun 1995). Order Number DE95017649. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The CDF experiment at the Fermilab Tevatron collider has pro- 
duced many B physics results. Recent measurements on B meson 
masses, B lifetimes, B branching ratios, limits on rare B decays, 
and B flavour tagging studies are reviewed. 


28001 (FNAL/C—95/275-E) Search for particles beyond the 
standard model at CDF and DO. Benlloch, J.M. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9503158-21: 30. Rencontres de 
Moriond on QCD and high energy interactions, Les Arcs (France), 
19-26 Mar 1995). Order Number DE95012886. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We present the current mass limits for the existence of different 
particles that are predicted by physics beyond the Standard Model, 
in pp collisions at ,/s = 1.8 TeV, from the CDF and DO experi- 
ments at Fermilab. 


28002 (FNAL/C—164-E) Tests of proton structure functions 
using leptons at CDF and DO: W charge asymmetry and Drell- 
Yan production. Version 1.0. Barbaro, P. de (Univ. of Rochester, 
New York, NY (United States)). Fermi National Accelerator Lab., 
Batavia, IL (United States). 13 Jun 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9505137-2: 10. topical workshop on 
proton-antiproton collider physics, Batavia, IL (United States), 9-13 
May 1995). Order Number DE95016162. Source: OSTI; NTIS; 
INIS; GPO Dep. 

High statistics W charge asymmetry measurements at the 
Tevatron pp collider significantly constrain the u and d quark distri- 
butions, and specifically the slope of the d(x)/u(x) in the x range 
0.007 to 0.27. The authors present measurements of lepton charge 
asymmetry as a function of lepton rapidity, A(y,) at \/s = 1.8 TeV 
for |y;| < 2.0, for the W decays to electrons and muons recorded 
by the CDF detector during the 1992-93 run (= 20 pb~"), and the 
first ~ 50 pb—' of data from the 1994-95 run. These precise data 
make possible further discrimination between sets of modern par- 
ton distributions. In particular it is found that the most recent parton 
distributions, which included the CDF 1992-93 W asymmetry data 
in their fits (MRSA, CTEQ3M and GRV94) are still in good agree- 
ment with the more precise data from the 1994-95 run. W charge 
asymmetry results from DO based on = 6.5 pb~—' data from 1992- 
1993 run and = 29.7 pb-' data from 1994-1995 run, using the W 
decays to muons, are also presented and are found to be consis- 
tent with CDF results. In addition, the authors present preliminary 
measurement of the Drell-Yan cross-section by CDF using a di- 
electron sample collected during the 1993-94 run (= 20 pb-") and 
a high mass dimuon sample from the combined 1993-94 and 
1994-95 runs (~ 70 pb~'). The measurement is in good agree- 
ment with predictions using the most recent PDFs in a dilepton 
mass range between 11 and 350 GeV/c?. 


28003 (JINR-1-69-95, pp. 61-70) An evidence for the ex- 
cited state of the S=-2 stable light dibaryon. Shakhbazyan, B.A.; 
Volokhovskaya, T.A.; Emel'yanenko, V.N.; Martynov, A.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 





Energy. 1995. In JINR rapid communications. 82p. Order Number 
DE95635950. Source: OSTI; NTIS (US Sales Only); INIS. 

It has been proved that the S=-2 stable light dibaryon does exist 
in two quantum states at least: 1) in the ground state H°, 
Myc=(2146.3+1.0)MeV/c*, |=0, J™=0* and 2) in the excited state 
H,°, <My,, >=(2200.9+4.1)MeV/c?, 1-0, —-1—<J<—+H1—, r=(- 
1)', or (-1)'-' for a 2!-pole electric or magnetic +-transitions, 
respectively. 16 refs., 2 figs., 2 tabs. 


28004 (JINR-E-—2-95-9) Phenomenological investigation of 
baryon resonances. Gareev, F.A.; Kazacha, G.S.; Ratis, Yu.L.; 
Strokovskij, E.A.; Ajrapetyan, R.G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1995. 
12p. Order Number DE96601013. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The approach to resonance phenomena in nuclear and particle 
physics is formulated within the R-matrix formalism. The new quan- 
tization condition for asymptotic momenta P of decay products of a 
resonance was obtained as well as approximate formulae for esti- 
mation of partial widths. We concluded that in order to explain 
small widths of the so-called narrow dibaryon resonances one has 
no need to introduce new hypothesis. The strength of the interac- 
tion potential between the decay products at some characteristic 
distance (about of 0.9 fm) is one of the main components responsi- 
ble for the width of the resonance. 42 refs., 8 tabs. 


28005 (JINR-E-4-94-123, pp. 14) Results from the real pho- 
ton program at MAMI in Mainz. Pedroni, P. (Istituto Nazionale di 
Fisica Nucleare, Pavia (Italy)). INFN-MAMI-A2 Collaboration. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1994. 
126p. (CONF-9405202-: Mesons and nuclei at intermediate ener- 
gies, Dubna (Russian Federation), 3-7 May 1994). In Mesons and 
nuclei at intermediate energies. International conference. Book of 
abstracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
PHOTOPRODUCTION; 
SEARCH PROGRAMS 


28006 (JINR-E-4-94-123, pp. 17) Chiral meson Lagrangians 
from the NJL model modified by nonlocal effects. Bel’kov, A.A. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation)); 
Lanyov, A.V.; Schaale, A.; Scherer, S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. 126p. (CONF- 
9405202—: Mesons and nuclei at intermediate energies, Dubna 
(Russian Federation), 3-7 May 1994). In Mesons and nuclei at in- 
termediate energies. International conference. Book of abstracts. 
Order Number DE95633649. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MESONS/lagrangian function; CHIRALITY; 
CORRECTIONS; MESONS; QUARK MODEL 


28007 


MESONS/photoproeduction; _MESONS; 
PHOTONUCLEAR REACTIONS; RE- 


(JINR-E-4-94-123, pp. 19) Effect of negative energy 
component on baryon spectra. Yu-bing Dong (Academia Sinica, 
Beijing, BU (China). Inst. of High Energy Physics). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1994. 126p 
(CONF-9405202-: Mesons and nuclei at intermediate energies, 
Dubna (Russian Federation), 3-7 May 1994). in Mesons and nuclei 
at intermediate energies. International conference. Book of ab- 


stracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BARYONS/spectra; BARYONS; SPEC- 
TRA; BETHE-SALPETER EQUATION; COUPLING CONSTANTS; 
SPINORS 


28008 (JINR-E-4-94-123, pp. 20) Locally symmetric chiral 
nuclear Lagrangian. Fomenko, V.N. (Gosudarsvennyj Univ. 
Zheleznodorozhnogo Transporta, Sankt-Peterburg (Russian Feder- 
ation)); Ring, P.; Savushkin, L.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. 126p. (CONF-9405202-: 
Mesons and nuclei at intermediate energies, Dubna (Russian Fed- 
eration), 3-7 May 1994). In Mesons and nuclei at intermediate 
energies. International conference. Book of abstracts. Order Num- 
ber DE95633649. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MESONS/mass; CHIRAL SYMMETRY; 
FIELD THEORIES; LAGRANGIAN FUNCTION; MESONS; MASS 
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28009 (JINR-E—4-94-123, pp. 21) New quantization rule in 
the world of elementary particle resonances and their masses. 
Gareev, F.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Kazacha, G.S.; Ratis, Yu.L.; Strokovsky, E.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1994. 
126p. (CONF-9405202—: Mesons and nuclei at intermediate ener- 
gies, Dubna (Russian Federation), 3-7 May 1994). In Mesons and 
nuclei at intermediate energies. International conference. Book of 
abstracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. RESONANCE PARTICLES/mass 
formulae; QUANTIZATION 


28010 (JINR-E—4-94-123, pp. 22) Electromagnetic nucleon 
form factors. Giannini, M.M. (Genoa Univ. (Italy)); Krivoruchenko, 
M.|. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 126p. (CONF-9405202—: Mesons and nuclei at intermediate 
energies, Dubna (Russian Federation), 3-7 May 1994). In Mesons 
and nuclei at intermediate energies. International conference. Book 
of abstracts. Order Number DE95633649. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 2 refs. NUCLEONS/electromagnetic form 
factors; NUCLEONS; VECTOR DOMINANCE MODEL; VECTOR 
MESONS 


28011 (JINR-E-—4-94-123, pp. 23) Evaluation of relativistic 
eftects in bound quark systems. Haysak, |. (Uzhgorodskij Gosu- 
darstvennyj Univ., Uzhgorod (Ukraine)); Lengyel, V.; Shpenik, A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 126p. (CONF-9405202—: Mesons and nuclei at intermediate 
energies, Dubna (Russian Federation), 3-7 May 1994). In Mesons 
and nuciei at intermediate energies. International conference. Book 
of abstracts. Order Number DE95633649. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. QUARKS/bound state; DIRAC EQUA- 
TION; MESONS; QUARKS; RELATIVISTIC RANGE 


28012 (LBL-36895) Strangeness production as a function 
of centrality. Greiner, D.E. NA36 Collaboration. Lawrence Berke- 
ley Lab., CA (United States). Feb 1995. 13p. Sponsored by 
USDOE, Washington, DC (United States);Commission of the Euro- 
pean Communities, Brussels (Belgium);Comision Interministerial de 
Ciencia y Tecnologia (Spain);Science and Engineering Research 
Council, Swindon (United Kingdom). DOE Contract AC03- 
76SF00098 ; FG02-91ER40652. Grant A8000145; 31, AE87-0031, 
AE88-0031, AENS90-7039, XUG 804092 (CONF-950172-4: 
Strangeness in hadronic matter conference, Tucson, AZ (United 
States), 3-7 Jan 1995). Order Number DE95012365. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A correction to the TPC efficiency calculations based on discrimi- 
nator response data is shown to have an average effect of 20% on 
the absolute magnitude of the earlier results. Consistency between 
runs with the NA36 magnet in different polarities is demonstrated. 
Comparisons are made with NA35 S + Ag data. The absolute flux 
of A particles is approximately a factor of two in disagreement be- 
tween the two experiments. A dependence of the rapidity spectrum 
for lambda’s on centrality is demonstrated 


28013 (SLAC—444, pp. 1-32) Spin, mass, and symmetry. 
Peskin, M.E. (Stanford Univ., CA (United States)). Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Dec 1994. 
DOE Contract AC03-76SF00515. (CONF-930767-: 21. annual 
SLAC Summer Institute on particle physics: spin structure in high- 
energy processes, Stanford, CA (United States), 26 Jul - 6 aug 
1993). In Spin structure in high energy processes: Proceedings. 
593p. Order Number DE95008628. Source: OSTI; NTIS; INIS; 
GPO Dep. 

When the strong interactions were a mystery, spin seemed to be 
just a complication on top of an already puzzling set of phenom- 
ena. But now that particle physicists have understood the strong, 
weak, and electromagnetic interactions, to be gauge theories, with 
matter built of quarks and leptons, it is recognized that the special 
properties of spin 1/2 and spin 1 particles have taken central role 
in the understanding of Nature. The lectures in this summer school 
will be devoted to the use of spin in unravelling detailed questions 
about the fundamental interactions. Thus, why not begin by posing 
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a deeper question: Why is there spin? More precisely, why do the 
basic pointlike constituents of Nature carry intrinsic nonzero quanta 
of angular momentum? Though the authos has found no definite 
answer to this question, the pursuit of an answer has led through a 
wonderful tangle of speculations on the deep structure of Nature. 
Is spin constructed or is it fundamental? Is it the requirement of 
symmetry? In the furthest flights taken, it seems that space-time it- 
self is too restrictive a notion, and that this must be generalized in 
order to gain a full appreciation of spin. In any case, there is no 
doubt that spin must play a central role in unlocking the mysteries 
of fundamental physics. 


28014 (SLAC-444, pp. 129-184) Polarized lepton-nucleon 
scattering. Hughes, E. (Stanford Univ., CA (United States)). Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Dec 1994. DOE Contract AC03-76SF00515. (CONF-930767-: 21. 
annual SLAC Summer Institute on particle physics: spin structure 
in high-energy processes, Stanford, CA (United States), 26 Jul - 6 
aug 1993). In Spin structure in high energy processes: Proceed- 
ings. 593p. Order Number DE95008628. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The author provides a surnmary of the proposed and published 
statistical (systematic) uncertainties from the world experiments on 
nucleon spin structure function integrals. By the time these pro- 
grams are complete, there will be a vast resource of data on 
nucleon spin structure functions. Each program has quite different 
experimental approaches regarding the beams, targets, and spec- 
trometers thus ensuring systematically independent tests of the 
spin structure function measurements. Since the field of spin struc- 
ture function measurements began, there has been a result 
appearing approximately every five years. With advances in polar- 
ized target technology and high polarization in virtually all of the 
lepton beams, results are now coming out each year; this is a true 
signature of the growth in the field. Hopefully, the experiments will 
provide a consistent picture of nucleon spin structure at their com- 
pletion. In summary, there are still many open questions regarding 
the internal spin structure of the nucleon. Tests of QCD via the in- 
vestigation of the Bjorken sum rule is a prime motivator for the 
field, and will continue with the next round of precision experi- 
ments. The question of the origin of spin is still a fundamental 
problem. Researchers hope is that high-energy probes using spin 
will shed light on this intriguing mystery, in addition to characteriz- 
ing the spin structure of the nucleon. 


28015 (SLAC—444, pp. 231-272) Spin formalism and appii- 
cations to new physics searches. Haber, H.E. (Univ. of 
California, Santa Cruz, CA (United States)). Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Dec 1994. 
(CONF-930767—: 21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). In Spin structure in high en- 
ergy processes: Proceedings. 593p. Order Number DE95008628. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An introduction to spin techniques in particle physics is given. 
Among the topics covered are: helicity formalism and its applica- 
tions to the decay and scattering of spin-1/2 and spin-1 particles, 
techniques for evaluating helicity amplitudes (including projection 
operator methods and the spinor helicity method), and density ma- 
trix techniques. The utility of polarization and spin correlations for 
untangling new physics beyond the Standard Model at future collid- 
ers such as the LHC and a high energy e*e~ linear collider is then 
considered. A number of detailed examples are explored including 
the search for low-energy supersymmetry, a non-minimal Higgs bo- 
son sector, and new gauge bosons beyond the W= and Z. 


28016 (SLAC-PUB-—95-6457) Measurements of the neutron 
polarized structure function at SLAC. Young, C.C. E-142 Collab- 
oration. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
940233-2: International workshop on deep inelastic scattering and 
related subjects, Eilat (Israel), 6-11 Feb 1994). Order Number 
DE95015972. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed measurements of unpolarized or spin-averaged nucleon 
structure functions over the past two decades have led to detailed 
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knowledge of the nucleon’s internal momentum distribution. Polar- 
ized nucleon structure function measurements, which probe the 
nucleon’s internal spin distribution, started at SLAC in 1976. E-142 
has recently measured the neutron polarized structure function 
g1"(x) over the range 0.03 < x < 0.6 at an average O* of 2 GeV? 
and found the integral I" = fo'g:"(x)dx=—0.022+0.011. E-143, 


which took data recently, has measured g;? and g,*. Two more 
experiments (E-154 and E-155) will extend these measurements to 
lower x and higher Q*. 


28017 (SSCL-Preprint-497) Infrared fixed point solution for 
the top quark mass and unification of couplings in the MSSM. 
Bardeen, W.A. (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Carena, M.; Pokorski, S.; Wagner, C.E.M. Super- 
conducting Super Collider Lab., Dallas, TX (United States). 
Aug 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States);Polish State Committee for Scientific Re- 
search (Poland);Max-Planck-Gesellschaft zur Foerderung der 
Wissenschaften e.V., Muenchen (Germany). DOE Contract AC35- 
89ER40486. (MPI-Ph—-93-58). Order Number DE95011206. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We analyze the implications of the infrared quasi fixed point so- 
lution for the top quark mass in the Minimal Supersymmetric 
Standard Model. This solution could explain in a natural way the 
relatively large value of the top quark mass and, if confirmed ex- 
perimentally, may be suggestive of the onset of nonperturbative 
physics at very high energy scales. In the framework of grand unifi- 
cation, the expected bottom quark — tau lepton Yukawa coupling 
unification is very sensitive to the fixed point structure of the top 
quark mass. For the presently allowed values of the electroweak 
parameters and the bottom quark mass, the Yukawa coupling unifi- 
cation implies that the top quark mass must be within ten percent 
of its fixed point values. 


28018 (UCRL-ID-121165) Tau neutrino component to tri- 
tium beta decay. Snyderman, N.J. Lawrence Livermore National 
Lab., CA (United States). Jun 1995. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95016044. Source: OSTI; NTIS; INIS; GPO Dep. 

A framework is given for explaining anomalous results of neu- 
trino mass experiments that measure the high energy electron 
spectrum of tritium 6 decay. The experimental results have been fit 
to a negative neutrino mass square. We show that there is a con- 
sistent phenomenological interpretation due to a positive mass tau 
neutrino component of the G decay spectrum, with strong near 
threshold final state interactions with the He nucleus. If this en- 
hancement is due to new interactions between low energy tau 
neutrinos and nuclei, then the tritium 0 decay experiments could be 
used as detectors for cosmic background tau neutrinos. The model 
predicts a distinctive spectrum shape that is consistent with a re- 
cent high statistics LLNL experiment. A fit to the experiment gives 
a tau neutrino mass of 23 eV. Tau neutrinos of this mass would 
dominate the mass of the universe. Requirements for a theoretical 
model are given, as well as models that realize different aspects of 
these requirements. While qualitatively successful, the theoretical 
models have such severe quantitative difficulties that the accuracy 
of the molecular physics of the T-SHe ion, assumed in the analysis 
of the experimental data, is called into question. 
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28019 (INIS-mf-14550, pp. 31) The role of nuclear physics 
in astrophysical events. Thielemann, F.K. (Inst. fuer Theoretische 
Physik, Univ. Basel, Klingelbergstrasse 82, CH-4056 Basel 
(Switzerland)). Oesterreichische Physikalische Geselischaft, Vienna 
(Austria). 1994. 198p. (CONF-9409362-: 44. annual convention of 
the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NUCLEAR PHYSICS/astronomy; NU- 
CLEAR PHYSICS/nuclear reactions; EQUATIONS OF STATE; 





NEUTRON STARS; ASTRONOMY; STARS; STELLAR RADIA- 
TION; SUPERNOVAE; X-RAY GALAXIES 
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28020 (ANL/PHY/CP-85886) Superdeformation and hyper- 
deformation at high spin. Chasman, R.R. Argonne National Lab., 
IL (United States). [1995]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-9505177—2: 5. international spring seminar on nuclear 
physics: new perspectives in nuclear structure, Ravello (Italy), 22- 
26 May 1995). Order Number DE95015875. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A short review of theoretical and experimental studies of su- 
perdeformation and hyperdeformation is presented. Recent results, 
based on calculations carried out in a four dimensional deformation 
space, are presented. Very extended nuclear shapes ranging in 
mass from A=150 to A=200 are discussed. 


28021 (BNL-61354) Anharmonic vibrator description of 
collective nuclei. Casten, R.F. (Brookhaven National Lab., Upton, 
NY (United States)); Zamfir, N.V. Brookhaven National Lab., Up- 
ton, NY (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016 
; FG02-88ER40417. Order Number DE95014498. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is shown that a simple anharmonic vibrator model can account 
for the properties of yrast states in collective nuclei, as well as the 
quasi-band states built on the +-vibration or on the O2* state. This 
description extends from nearly harmonic vibrator nuclei to pure ro- 
tor nuclei and encompasses both energies and B(E2) values. It 
survives both “horizontal” and “vertical” perspectives on the data of 
nuclear physics and offers a challenge to microscopic theories of 
nuclear structure. 


28022 


(BNL-61856) Experimental and phenomenological 
approaches to the structure of exotic nuclei. Casten, R.F. 
(Brookhaven National Lab., Upton, NY (United States)); Zamfir, 
N.V. Brookhaven National Lab., Upton, NY (United States). [1995]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016 ; FG02-88ER40417. (CONF-9505177- 


1: 5. international spring seminar on nuclear physics: new 
perspectives in nuclear structure, Ravello (Italy), 22-26 May 1995). 
Order Number DE95014500. Source: OSTI; NTIS; INIS; GPO Dep. 

The structure of exotic nuclei that will become accessible with 
radioactive beams, especially in extremely neutron-rich nuclei 
where there is a large “lever arm” from the valley of stability, is 
likely to be quite different from anything we have yet encountered. 
There have been suggestions of radically-different shell structure 
due, for example, to more-rounded shell potentials (no “I@” term in 
the Nilsson potential) or to weaker |-s interactions. Also, the weak 
binding of the outermost nucleons, the coupling to the continuum, 
changes in residual p-n and pairing interactions, will all contribute 
to new types of structure and collectivity. Among other effects, 
magic numbers are likely to lose their robustness; sequences of 
shell model orbits might be altered in major ways; the onset, mani- 
festations, and evolution of collectivity could be different; unique 
parity orbits may revert to their parent shells. Radioactive beams 
will provide the opportunity to study these exotic nuclei, but, at the 
same time, the amount of data obtainable win be much less than 
we are accustomed to. Hence, it will be necessary to develop 
highly-efficient experimental approaches on the one hand, and new 
signatures of structure, based on the simplest-to-obtain data, on 
the other. Recently, progress has been made in both areas, and 
this work is discussed below. 


28023 (DOE/ER/4030S-15) Nuclear structure at intermedi- 
ate energies. Progress report. Bonner, B.E.; Mutchier, G.S. Rice 
Univ., Houston, TX (United States). Bonner Nuclear Labs. 15 Jul 
1992. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER40309. Order Number 
DE95015184. Source: OSTI; NTIS; INIS; GPO Dep. 
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We report here oil the progress that we made for the nine 
months beginning October 1, 1991 for DOE Grant No. DE-FG05- 
87ER40309. The report covers the third year of a three year grant. 
Since we are submitting an accompanying Grant Renewal Pro- 
posal, we provide in this report more background information than 
usual for the different projects. The theme that unites the experi- 
ments undertaken by the Bonner Lab Medium Energy Group is a 
determination to understand in detail the many facets and manifes- 
tations of the strong interaction, that which is now referred to as 
nonperturbative QCD. Whether we are investigating the question of 
just what does carry the spin of baryons, or the extent of the valid- 
ity of the SU(6) wavefunctions for the excited hyperons (as will be 
measured in our CEBAF experiment), or questions associated with 
the formation of a new state of matter predicted by QCD (the sub- 
ject of AGS p experiment E854, AGS heavy ion experiment E810, 
as-well as the approved STAR experiment at RHIC), - all these 
projects share this common goal. FNAL E683 may well open a 
new field of investigation in nuclear physics: That of just how 
colored quarks and gluons interact with nuclear matter as they tra- 
verse nuclei of different-sizes. In most all of the experiments 
mentioned, above, the Bonner Lab Group is playing major leader- 
ship roles as well as doing a big fraction of the hard work that such 
experiments require. We use many of the facilities that are avail- 
able to the intermediate energy physics community and we use our 
expertise to design and fabricate the detectors and instrumentation 
that are required to perform the measurements which we decide to 
do. The format we follow in the Progress Report is,to provide a 
concise, but fairly complete write-up on each project. The publica- 
tions listed in Section In give much greater detail on many of the 
projects. The aim in this report is to focus on the physics goals, the 
results, and their significance. 


28024 (DOE/ER/40405—-T6) Nuclear structure studies at in- 
termediate energy. Final report, September 1992—May 1995. 
Hintz, N.M. Minnesota Univ., Minneapolis, MN (United States). 
School of Physics and Astronomy. Jun 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40405. Order Number DE95014928. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This constitutes a final report for a two-year grant ending 31 De- 
cember, 1993, and an additional grant of $15,000 for the period 1 
January 1993 to 30 September 1994. At the beginning of 1993 the 
group consisted of the Principal Investigator (N.H.), two full-time 
Research Associates (A.S. and V.S.), one part-time Research As- 
sociate (M.F.) and one graduate Research Assistant (D.M.). At 
present only the Principal Investigator in continuing. This report 
covers the period from September 1992 to April 1995. During this 
period experiment E 352, “2°° Pb and © Ni (p,t) reaction at 120 
MeV” was completed at the Indiana University Cyclotron Facility 
(IUCF). A Ph.D. has been awarded (D.M.) on the basis of this work 
and LAMPF (Los Alamos Meson Physics Facility) E 1201, “The 
4°Ca, (p.2p) reaction at 800 MeV”. A paper on the 2°8Pb (p,t) ex- 
periment is being prepared for publication, in addition, five papers 
by members of this group, and four with other collaborators have 
been published since our last report (September 1992). At present 
we have one approved experiment (E 1201 above) in the LAMPF 
cue, but it is unlikely that it will ever be scheduled. 


28025 (IFT-P—012/83) Coulomb effect in the tri nucleon 
system in an optical potential model. Adhikari, S.K. (Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil)); Delfino, A. Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Feb 1993. 12p. Or- 
der Number DE96601054. Source: OST]; NTIS; INIS. 

A Saxon-Woods type nucleon-deuteron optical potential in sug- 
gested and applied numerically to the study of the static Coulomb 
effect in the low-energy tri nucleon system. In particular, the ob- 
served correlations between the static Coulomb energy of > He 
and the triton binding energy, and that between the neutron- 
deuteron and the proton-deuteron scattering lengths are simulated 
with this optical potential. In view of this study and a previous one 
employing two other effective potentials its is unlikely that a a study 
of the usual static Coulomb effect in the tri nucleon system will re- 
veal new and meaningful physics. (author). 12 refs, 2 figs. 


28026 (INIS-mf-14550, pp. 61) Application of nucleon- 
nucleon-inversion potentials in electron-deuteron scattering. 
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Kohlhoff, H. (Theoretische Kernphysik, Hamburg Univ., Luruper 
Chaussee 149, D-22761 Hamburg (Germany)); Geramb, H.V. von; 
Plessas, W.; Wagenbrunn, R. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEON-NUCLEON POTENTIAL/ 
electron-nucieon interactions; NUCLEON-NUCLEON POTENTIAL/ 
meson reactions; BREMSSTRAHLUNG; ISOSPIN; MATHEMATI- 
CAL MODELS; MULTI-NUCLEON TRANSFER REACTIONS; SPIN 


28027 (INIS-mf-14550, pp. 61) Nucleon-nucleon-potentials 
trom the inversion of phases of scattering using Darboux- 
transformations. Korinek, F. (Inst. fuer Kernphysik, Technische 
Univ., Wiedner Hauptstrasse 8-10/142, Vienna (Austria)); Leeb, H. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NUCLEON-NUCLEON POTENTIAL/ 
mathematical models; NUCLEON-NUCLEON POTENTIAL/phase 
shift, NUCLEON-NUCLEON POTENTIAL/schroedinger equation; 
ANGULAR MOMENTUM; CENTRAL POTENTIAL; ENERGY LEV- 
ELS; SCATTERING; TRIPLETS 


28028 (INIS-mf-14550, pp. 158) Relativistic equation of 
state for nuclear matter using an 1/N approximation for finite 
temperatures and densities. Hejc, G. (Vienna Univ. (Austria). 
Inst. fuer Radiumforschung und Kernphysik); Baier, H.; Bentz, W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (in German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 


Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. EQUATIONS OF STATE/relativistic range; 


EQUATIONS OF STATE/walecka model; HEAVY ION REAC- 
TIONS; MATHEMATICAL MODELS; NUCLEAR MATTER; STARS; 
SUPERNOVAE; THERMODYNAMIC MODEL 


28029 (INIS-mf-14550, pp. 164) Calculation of nuclear pro- 
cesses using the relativistic mean field theory (RMFF). Lingner, 
S. (Technische Univ., Vienna (Austria)); Balogh, W.; Bieber, R.; 
Oberhummer, H. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (in German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MEAN-FIELD THEORY/nuclear reactions; 
MEAN-FIELD THEORY/relativity theory; ASTROPHYSICS; BIND- 


ING ENERGY; KEV RANGE; MATHEMATICAL MODELS; MEV 
RANGE 10-100; PARITY; SPIN 


28030 (INS—1078) Structure of light proton-rich nuclei on 
the drip-line. Guimaraes, V. (Tokyo Univ., Tamashi (Japan). Inst. 
for Nuclear Study); Kubono, S.; Hosaka, M. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Dec 1994. 5p. Order Number 
DE95502340. Source: OSTI; NTIS; INIS. 

Among proton-rich unstable nuclei on the light proton drip line, 
the nuclear structure of 2'Mg, '7Ne, 190, 11N and °C have been 
investigated by the three-neutron pick-up reaction. The angular dis- 
tribution measured for this reaction showed the characteristic 
features of transferred angular momentum dependence which pro- 
vides spin parity assignment for the new levels in these nuclei. In 
this report, the results on the nuclear structure of '7Ne and ™'N are 
described. The inclusion of the data on '’Ne levels enabled the ex- 
tensive analysis in terms of the isobaric multiplet mass equation 
(IMME) for several excited state quartets. The ''N nuclei were in- 
vestigated to learn about the structure of A=11 system. This mass 
has been intensively studied especially because of the halo struc- 
ture observed in ''Li and the spin parity inversion of 1'Be ground 
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state. 2°Ne(?He, ®He)'7Ne and '4N@He, ®He)''N experiments 
were performed at the Sector Focusing Cyclotron in the Institute 
for Nuclear Study, University of Tokyo. The experimental method is 
explained. The energy spectrum of the low lying levels in '7Ne and 
the coefficients of the IMME as the function of excitation energy in 
17Ne are shown. The structure of ''N was investigated, and the 
energy spectra were obtained. (K.I.). 


28031 (JINR—1-69-95, pp. 5-10) Measurement of charge 
radii for Ti nuclei by laser resonance fluorescence method. 
Gangrskij, Yu.P. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions); Zemlyanoj, S.G.; Zhe- 
menik, V.I.; Markov, B.N.; Mel'nikova, L.M.; Marinova, K.P. Joint 
inst. for Nuclear Research, Dubna (Russian Federation); Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions. 1995. (in Russian). In JINR rapid communications. 
82p. Order Number DE95635950. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results are presented of the measurements of the charge 
radii difference for Ti nuclei (Z=22) in the region of the mass num- 
ber 44-50. The method of laser resonance fluorescence in the 
parallel atomic beam was used. The values of charge radii differ- 
ences were obtained from the measurements of the optical shifts in 
the optical transition 3d*4s*a°P — 3d°4py°D° on the wave length 
of 586,6 nm. The comparison of charge radii dependence on neu- 
tron number was performed for Ti and Ca nuclei. In contrast to Ca 
nuclei the continuous raising of charge radii is observed for Ti nu- 
clei at mass number decreasing. 9 refs., 2 figs., 2 tabs. 


28032 (JINR—1-69-95, pp. 11-18) Spectroscopy of Be. Be- 
lozerov, A.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Kalpakchieva, R.; Penionzhkevich, Yu.Eh. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1995. In JINR rapid communications. 82p. Order Num- 
ber DE95635950. Source: OSTI; NTIS (US Sales Only); INIS. 

Five quasi-stationary states of '*Be populated in the reaction 
14C(11B, 12N)'3Be at E,..=190 MeV are reported. A Q-value, Qo=- 
39.60(9) MeV, and a mass excess, M.E.=33.95(9) MeV, have been 
found for the lowest observed spectral line. The ground state is 
therefore unstable with respect to one-neutron emission by 0.80(9) 
MeV. Excitation energies of 1.22(10), 2.1(2), 4.3(2) and 7.0(2) MeV 
have been obtained for the observed spectral lines. 14 refs., 5 
figs., 1 tab. 


28033 (JINR—1-69-95, pp. 19-26) Concentrations of hadrons 
and quark-gluon plasma in mixed phase. Shanenko, A.A.; 
Yukalova, E.P.; Yukalov, V.I. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1995. In 
JINR rapid communications. 82p. Order Number DE95635950. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of the first investigation of a new 
statistical model of deconfinement at finite baryon densities. The 
model takes into consideration a mixed phase of nuclear matter. In 
this state one can find hadrons as well as unbound quarks and 
gluons. The investigation of such a mixed state allowed us to get a 
quantitative agreement with the lattice QCD predictions for the zero 
baryon density. Due to the absence of reliable lattice results be- 
yond the zero baryon density, the predictions for the finite baryon 
densities in the frame of the statistical model are of great impor- 
tance. 19 refs., 7 figs. 


28034 (JINR—2-70-95, pp. 11-18) The hole spectral function 
and the relationship between overlap functions, natural or- 
bitals and the one-body density matrix in nuclei. Antonov, A.N. 
(Byigarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Ya- 
drena |zsledvaniya i Yadrena Energetika); Stoitsov, M.V.; Gajdarov, 
M.K.; Dimitrova, S.S.; Hodgson, P.E. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1995. In JINR rapid communications. 67p. Order Number 
DE95635050. Source: OSTI; NTIS (US Sales Only); INIS. 

A method to calculate the hole spectral function in the discrete 
part of the spectrum is suggested within the natural orbital repre- 
sentation of the one-body density matrix of A-nucleon system using 





its relationship with the overlap functions of the eigenstates in the 
(A - 1)-nucleon system. 37 refs. 


28035 (JINR-E—1-95-7) Correlations between polarization 
observables in inclusive deuteron breakup. Kuehn, B. (Retired 
from FZR, Dresden (Germany)); Perdrisat, C.F.; Strokovskij, E.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1995. 14p. Order Number DE96601041. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The tensor analyzing power Too and the spin transfer coefficient 
Ko for the deuteron breakup reaction 'H(d, p)X at 0° and at high 
energy are functions of the D/S ratio of the deuteron wave function 
(DWF) and are related by the equation of a circle in the ko-Too 
plane if (i) the deuteron wave function has the commonly accepted 
S- and D-component structure, and (ii) the mechanism of the 
breakup reaction does not change the spin of the detected proton. 
This correlation of the two polarization observables is independent 
of any model of the deuteron wave function with 2-component 
structure. The experimental data deviate from the Ko-T2o circle, in- 
dicating that at least one of the above assumptions is not fulfilled. 
Two assumptions are discussed to explain this deviation: (i) the 
DWF has additional components, for example an N*N P-wave, (ii) 
complicated spin dependent interfering graphs change the spin of 
the detected proton. We suggest an experimental way to verify the 
first of these assumptions by searching for the n-decay of the neg- 
ative parity N*(1535) baryon of a N*N component in the deuteron 
ground state. 17 refs., 3 figs. 


28036 (KIY+-95-6) The energy bands of deformed and su- 
perdeformed nuclei. Obikhod, T.V. Akademyiya Nauk Ukrayini, 
Kiev (Ukraine). Yinstitut Yadernikh Doslyidzhen’. 1995. 14p. (In 
Russian). Order Number DE96601055. Source: OSTI; NTIS (US 
Sales Only); INIS. 

With the help of quantum group SU,(2) the energy bands of de- 
formed and superdeformed nuclei have been calculated and their 
comparison with the experimental data has been made. 12 refs., 2 
figs. 


28037 (LA-UR-95-2073) Macroscopic-microscopic mass 
models. Nix, J.R. (Los Alamos National Lab., NM (United States)); 
Moller, P. Los Alamos National Lab., NM (United States). [1995]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950660-5: international confer- 
ence on exotic nuclei and atomic masses, Arles (France), 19-23 
Jun 1995). Order Number DE95015304. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We discuss recent developments in macroscopic-microscopic 
mass models, including the 1992 finite-range droplet model, the 
1992 extended- Thomas-Fermi Strutinsky-integral model, and the 
1994 Thomas-Fermi model, with particular emphasis on how well 
they extrapolate to new regions of nuclei. We also address what 
recent developments in macroscopic-microscopic mass modeis are 
teaching us about such physically relevant issues as the nuclear 
curvature energy, a new congruence energy arising from a greater- 
than-average overlap of neutron and proton wave functions, the 
nuclear incompressibility coefficient, and the coulomb redistribution 
energy arising from a central density depression. We conclude with 
a brief discussion of the recently discovered rock of metastable su- 
perheavy nuclei near °7*110 that had been correctly predicted by 
macroscopic-microscopic models, along with a possible new tack 
for reaching an island near 29°110 beyond our present horizon. 


28038 (LA-UR-95-2214) Nuclear forces and chiral theories. 
Friar, J.L. (Los Alamos National Lab., NM (United States)). Los 
Alamos National Lab., NM (United States). [1995]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9506259-1: 15. European conference on 
few-body problems in physics, Peniscola (Spain), 5-9 Jun 1995). 
Order Number DE95016840. Source: OSTI; NTIS; INIS; GPO Dep. 

Previously published in Few-Body Systems Suppl. 99, 1-12 
(1995). 

Recent successes in ab initio calculations of light nuclei (A=2-6) 
will be reviewed and correlated with the dynamical consequences 
of chiral symmetry. The tractability of nuclear physics evinced by 
these results is evidence for that symmetry. The relative importance 
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of three-nucleon forces, four-nucleon forces, multi-pion exchanges, 
and relativistic corrections will be discussed in the context of effec- 
tive field theories and dimensional power counting. lsospin violation 
in the nuclear force will also be discussed in this context. 


28039 (LBL-37363) The congruence energy: A contribu- 
tion to nuclear masses and deformation energies. Myers, W.D.; 
Swiatecki, W.J. Lawrence Berkeley Lab., CA (United States). Jun 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-950660-3: Inter- 
national conference on exotic nuclei and atomic masses, Arles 
(France), 19-23 Jun 1995). Order Number DE95016528. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The difference between measured binding energies and those 
calculated using a shell- and pairing-corrected Thomas-Fermi 
model can be described approximately by C(l) = —10exp(—4.2|I|) 
MeV. The authors’ interpretation of this extra binding is in terms of 
the granularity of quantal nucleonic density distributions, which 
leads to a stronger interaction for a neutron and proton with con- 
gruent nodal structures of their wave functions. The predicted 
doubling of this congruence energy in fission is supported by an 
analysis of measured fission barriers and by a study of wave func- 
tions in a dividing Hill-Wheeler box potential. A semi-empirical 
formula for the shape-dependent congruence energy is described. 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


Refer also to citation(s) 28018 


28040 (ANL/PHY/CP-86912) New heavy proton radioactivi- 
ties. Davids, C.N. (Argonne National Lab., IL (United States)); 
Woods, P.J.; Batchelder, J.C. Argonne National Lab., IL (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. (CONF-950660— 
4: International conference on exotic nuclei and atomic masses, 
Arles (France), 19-23 Jun 1995). Order Number DE95015817. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The new proton radioactivities 1©5-166.167|, 171 Au and '®5Bi have 
been observed, extending our knowledge of proton radioactivity up 
to and beyond the Z=82 closed shell. For Z=77 and 79, the transi- 
tions can be explained using simple shell-model arguments. The 
case of '®5Bi represents the first example of proton radioactivity 
from an intruder state. 


6633 Nuclear Reactions and Scattering, General 


28041 (CBPF-NF—069/94) Percolation and nucleation ap- 
proaches to nuclear fragmentation: criticality in very small 
systems. Santiago, A.J. (Universidade do Estado, Rio de Janeiro, 
RJ (Brazil). Inst. de Fisica); Chung, K.C. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Dec 1994. 
17p. Order Number DE96601061. Source: OSTI; NTIS; INIS. 

Different criteria for criticality in very small systems are dis- 
cussed in the context of percolation and nucleation approaches to 
nuclear fragmentation. It is shown that the probability threshold in 
percolation and interaction radius threshold in nucleation are very 
strongly dependent upon the adopted criterion. By using Monte 
Carlo method, similarities and dissimilarities between nucleation 
and percolation pictures are also pointed out. (author). 17 refs, 5 
figs, 2 tabs. 


28042 (INIS-mf-14550, pp. 159) Treatment of the spin-orbit 
term of potential inversion using perturbation calculation. 
Huber, H. (Technische Univ., Vienna (Austria)); Leeb, H. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. L-S COUPLING/dwba; L-S COUPLING/ 
nucleon-nucleon interactions; L-S COUPLING/perturbation theory; 
CENTRAL POTENTIAL; DWBA; MATHEMATICAL MODELS; NU- 
CLEAR POTENTIAL; NUMERICAL ANALYSIS 
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28043 (INIS-mf-14550, pp. 160) Electron excitation in 
nuclear scattering processes of astrophysically relevant ener- 
gies. Jank, J. (Technische Univ., Vienna (Austria)); Leeb, H.; 
Balogh, W.; Gruen, K.; Oberhummer, H. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXCITATION/astrophysics; EXCITATION/ 
electrons; EXCITATION/nuclear reaction kinetics; COULOMB 
SCATTERING; DEGREES OF FREEDOM; DEUTERIUM; EXCI- 
TATION; ASTROPHYSICS; ELECTRONS; SCHROEDINGER 
EQUATION 


28044 (JINR-E-2-94-505) Tie calculation of nucleus- 
nucleus interaction cross sections at high energy in the 
Glauber approach. Gal'perin, A.G.; Uzhinskij, V.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1994. 7p. Order Number 
DE96601062. Source: OSTI; NTIS (US Sales Only); INIS. 

Total, inelastic and elastic cross sections of nucleus-nucleus 
(AA)-interactions at high energy (HE) are calculated on the base of 
Glauber approach. The calculation scheme is realized as a set of 
routines. The statistical average method is used in calculations. 
Program runs in an interactive regime. User is prompted about 
charge and mass numbers of nuclei and NN-interaction characters 
at the energy he is interested in: total cross section, the slope pa- 
rameter of differential cross section of elastic scattering and ratio of 
real part to imaginary part of elastic scattering amplitude at zero 
momentum transfer. These data can be extracted from proper com- 
pilations. Results of calculations are displayed and are written on 
user defined output file. The program runs on PC. 21 refs., 1 tab. 


28045 (LA-UR-95-2107) Creation and testing of an ENDF/ 
B-Vi neutron data library (ENDF60) for use with MCNP™, Fran- 
kle, S.C.; MacFarlane, R.E. Los Alamos National Lab., NM (United 
States). 1995. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9509100—10: 5. 
international conference on nuclear criticality safety, Albuquerque, 
NM (United States), 17-22 Sep 1995). Order Number DE95016873. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The continuous-energy neutron data library ENDF60, for use 
with the Monte Carlo N Particle radiation transport code MCNP4A, 
was released in the fall of 1994. The ENDF60 library is comprised 
of 124 nuclide data files based on the ENDF/B-Vi evaluations 
through Release 2. Fifty-two percent of these ENDF/B-Vi evalua- 
tions are translations from ENDF/B-V. The remaining forty-eight 
percent are new evaluations which have sometimes changed sig- 
nificantly. The new evaluations include important materials for 
criticality safety calculations, as well as significant enhancements 
such as isotopic evaluations, better resonance-range representa- 
tions, and the new correlated energy-angle distributions for emitted 
particles. In particular, the upper energy limit for the resolved reso- 
nance region of 2°5U, 28U and 23°Pu has been extended from 
0.082, 4.0, and 0.301 keV to 2.25, 10.0, and 2.5 keV respectively. 
As part of the overall quality assurance testing of the ENDF60 Ii- 
brary, calculations for well known benchmark assemblies were 
performed. This benchmarking effort included revising the standard 
nine criticality benchmarks documented in previous Los Alamos 
National Laboratory Reports, LA-12212 and LA-12891, as well as 
the implementation of new Cross Section Evaluation Working 
Group (CSEWG) benchmarks. Comparisons of benchmark results 
for different data libraries can aid the user in understanding how 
well an evaluation performs for their application. 


6634 Specific Nuclear Reactions and Scattering 


Refer also to citation(s) 25912, 25913, 25914, 25916, 27047, 
27101, 27894, 28005, 28023, 28032, 28035, 28040, 28351 


28046 (ANL/PHY/CP-—86140) Studies of fission hindrance in 
hot nuclei. Back, B.B. (and others); Blumenthal, D.J.; Davids, C.N. 
Argonne National Lab., IL (United States). [1995]. 13p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-950194—1: International workshop on physics 
with recoil separators and detector arrays, New Delhi (India), 30 
Jan - 2 feb 1995). Order Number DE95013390. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The study of dissipation in hot nuclear systems is a subject of 
great current interest. Different experimental techniques and ob- 
servables have recently been utilized which axe sensitive to the 
dissipation in large-scale shape rearrangements, such as those en- 
countered in heavy-ion fusion, fission and quasifission reactions. To 
study the dynamical shape evolution of hot nuclear systems it is 
necessary to measure properties (or processes) that are sensitive 
to the time-scale on which these shape changes occur. Several 
methods, such as the emission of prescission particles (n, p and a) 
and -+-rays, have been used to study the fission time-scale in rela- 
tion to these (well known) decay processes. Recently it has also 
been pointed out that measurements of the evaporation residue 
cross section, which are very sensitive to the competition between 
particle emission and fission, probe the fission time-scale. This pa- 
per will present recent studies of the evaporation residue cross 
section in the 9*S+1®* system carried out at the ATLAS Fragment 


Mass Analyzer, including the methods for obtaining absolute cross 
sections. 


28047 (ANL/PHY/CP—86427) Recent experiments using po- 
larization observables at Bates. Jones, C.E. Argonne National 
Lab., IL (United States). [1995]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9506108—1: International conference on weak and electro- 
magnetic interactions in nuclei, Osaka (Japan), 12-16 Jun 1995). 
Order Number DE95015857. Source: OSTI; NTIS; INIS; GPO Dep. 

In this talk | summarize the experiments completed at the MIT- 
Bates electron accelerator in the last few years and compare their 
results with those of recent experiments performed elsewhere that 
address the same or similar physics issues. The experiments de- 
scribed here focus on measurements of the nucleon form factors 
and studies of the three-body system in inclusive quasielastic elec- 
tron scattering from polarized He. 


28048 (BNL-61724) Recent results from E866 and scaling 
between K* and protons in E802. Chen, Ziping. E802 Collabora- 
tion. Brookhaven National Lab., Upton, NY (United States). [1995]. 
10p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);US-Japan High Energy Physics 
Collaboration. DOE Contract AC02-76CH00016. (CONF-9502106— 
1: Winter workshop on nuclear dynamics, Key West, FL (United 
States), 11-17 Feb 1995). Order Number DE95011782. Source: 
OST; NTIS; INIS; GPO Dep. 

E866 is designed to study Au+Au reactions at 11.6 A-GeV/c with 
two spectrometers, one upgraded from E802 and another built to 
cope with the large multiplicity in central Au+Au collisions at for- 
ward angles in the laboratory frame. Furthermore, new global 
detectors have been implemented to gain insight into the reaction 
dynamics and enable studies of possible collective effects. The first 
half of this report presents the recent preliminary results for rapidity 
distributions of protons and produced mesons in central Au+Au col- 
lisions. The shape of mspectra of pions is discussed. The second 
half of this report discusses some insight into K* production in con- 
junction with proton production in reactions induced by light ion 
beams, namely from proton to Si beams. 


28049 (BNL-61983) Analysis of pion production data from 
E-802 at 14.6 GeV/c using ARC. Kahana, D. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Torun, Yagmur. 
Brookhaven National Lab., Upton, NY (United States). Jul 1995. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE95016021. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We compared the invariant cross sections for pion production by 
a 14.6 GeV/c proton beam on Be, Al, Cu and Au targets from the 
measurements of Abbott et.al. with predictions of the ARC pro- 
gram. The agreement was found to be good in the region where 
data exists. Most pions are found at low momenta in the lab frame. 
Unfortunately very little data exists for low momentum pions. 





28050 (CBPF-NF-008/92) Analysis of 7 Bi and 7 U 
photofission cross section in the quasi-deuteron region of 
photonuclear absorption. Tavares, O.A.P. (Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)); Terranova, 
M.L. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1992. 42p. Order Number DE96601069. 
Source: OSTI; NTIS; INIS. 

An analysis of the photofission reactions in the quasi-deuteron 
energy range of photonuclear absorption (~ 30-140 MeV) has been 
performed for 2°° Bi and 29° U nuclei. Experimental cross section 
data available in the literature have been compared with calculated 
values obtained from a model in which the incoming photon is as- 
sumed to be absorbed by a neutron-proton pair (Levinger’s 
quasi-deuteron photoabsorption), followed by a mechanism of 
evaporation-fission competition for the excited residual nuclei. The 
model has been shown to reproduce the main experimental fea- 
tures of 7°° Bj and 25° U photofission cross section, although 
unexplained differences still remain in the case of °3° U-fission by 
30-50 MeV incident photons. (author). 49 refs, 10 figs, 2 tabs. 


28051 (DOE/ER/40756—4) Theoretical and computationai 
studies in intermediate energy nuclear physics. Final report, 
November 1, 1992—October 31, 1995. Elsdter, C. Ohio Univ., 
Athens, OH (United States). Dept. of Physics and Astronomy. Apr 
1995. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-93ER40756. Order Number 
DE95014700. Source: OSTI; NTIS; INIS; GPO Dep. 

During the first two and one half year of the current grant form 
the US Department of Energy significant progress was made in the 
applications of many-body scattering theory to nuclear systems and 
studies of few-body systems described by effective hadronic field 
theories. The report is structured correspondingly into to sections 
describing the progress and achievements in each subarea. 


28052 (IFT-P-023/93) 2 D x? analysis of pion interterome- 
try data from the AGS. Gyulassy, M. (Columbia Univ., New York, 
NY (United States). Dept. of Physics); Padula, S.S. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Apr 1993. 15p. (CU- 
TH-593.). Order Number DE96601097. Source: OSTI; NTIS; INIS 

Presented at the HIPAGS 93 Workshop, MIT, 13-15 Jan 1993. 

Recent E8 02 pion correlation data on central Si+Au reactions at 
14.6 A GeV/c are analyzed. It is shown that the project one dimen- 
sional pion correlation functions are consistent with widely different 
decoupling space-time geometries due to uncertainties in the long 
lived resonance production. To test the enhancement sensitivity of 
two dimensional correlation functions to the underlying dynamics, 
we perform a 2 D x* analysis of C (q transv, q,). It is found unex- 
pected ridge of high x* along q transv = q, due to systematic 
tilting of the experimental correlation function upward in the (q 
transv, q,_) plane. Even after including that extra degree of free- 
dom, however, the minimum x* geometries are found to provide 
only a poor fit. The future work required to improve this situation is 
discussed. Finally, we review the advantages of Kaon interferome- 
try. (author). 13 refs, 3 figs. 


28053 (IFT-P—024/94) Medium effects on spin observables 
of proton knockout reactions. Krein, G. (Instituto de Fisica Teor- 
ica (IFT), Sao Paulo, SP (Brazil)); Maris, T.A.J.; Rodrigues, B.B.; 
Veit, E.A. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 
Jul 1994. 34p. Order Number DE96601077. Source: OSTI; NTIS; 
INIS. 

Medium modifications of the properties of bound nucleons and 
mesons are investigated by means of medium energy quasi free 
proton knockout reactions with polarized incident protons. The sen- 
Sitivity of the spin observables of these reactions to modifications 
of the nucleon and meson properties is studied using the Bonn 
one-boson exchange model of the nucleon-nucleon interaction. A 
method proposed to extract the pp analysing power in medium 
from the (p, 2 p) asymmetries indicates a reduction of this quantity 
compared to its free space value. This reduction is linked to modifi- 
cations of masses and coupling constants of the nucleons and 
mesons in the nucleus. The implications of these modifications for 
another spin observable to be measured in the future are dis- 
cussed. (author). 39 refs, 9 figs. 
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28054 (INIS-mf—14550, pp. 53) Photonstatistics at the fiber- 
glass divider. Weihs, G. (innsbruck Univ. (Austria). Inst. fuer 
Experimentalphysik); Reck, M.; Weinfurter, H.; Zeilinger, A. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHOTON BEAMS/fiberglass; PHOTON 
BEAMS/statistical models; DISPERSION RELATIONS; EXPERI- 
MENTAL DATA; FIBER OPTICS; MATHEMATICAL MODELS; 
FIBERGLASS; POLARIZATION 


28055 (INIS-mf-14550, pp. 60) Inversion of Dirac-optical- 
potentials in nucleon-nucleon-scattering. Huber, H. (inst. fuer 
Kernphysik, Technische Univ. Wien, Wiedner Hauptstrasse 8- 
10/142, A-1040 Vienna (Austria)); Leeb, H. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); iNIS. 

Short communication. PROTON-NUCLEON INTERACTIONS/ 
dirac equation; PROTON-NUCLEON INTERACTIONS/ 
mathematical models; PROTON-NUCLEON INTERACTIONS/ 
optical models; MEAN-FIELD THEORY; NUCLEON-NUCLEON PO- 
TENTIAL; RELATIVISTIC RANGE; SCHROEDINGER EQUATION 


28056 (INIS-mf-14550, pp. 62) Proton-deuteron-scattering 
with mesontheoretical nucleon-nucleon-potentials using exact 
Coulomb interaction. Kotz, H.P. (Graz Univ. (Austria). Inst. fuer 
Theoretische Physik); Brandstaetter, C.; Hummel, P.; Plessas, W.; 
Berthold, G. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PROTON REACTIONS/coulomb scatter- 
ing; PROTON REACTIONS/faddeev equations; PROTON 
REACTIONS/nucleon-nucleon potential; CROSS SECTIONS; DEU- 
TERIUM TARGET; MATHEMATICAL MODELS; ORIENTED 
NUCLEI; PARTIAL WAVES; POLARIZED PRODUCTS 


28057 (INIS-mf-14550, pp. 137) High-resolution recoil ion 
momentum spectroscopy. Doerner, R. (Frankfurt Univ. (Ger- 
many). Inst. fuer Kernphysik). Oecesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPECTROSCOPY/electron-atom  col- 
lisions; SPECTROSCOPY/helium _ ions; SPECTROSCOPY/ 
photon-ion collisions; ELECTRON CAPTURE; ION BEAMS; LIN- 
EAR MOMENTUM RESOLUTION; RECOILS; SPECTROSCOPY 


28058 (INIS-mf-14550, pp. 152) Taxonomy of a-nucilear 
potentials: application of a-capture reactions. Abele, H. (Tue- 
bingen Univ. (Germany). Physikalisches Inst.); Atzrott, U.; Koelle, 
V.; Mohr, P.; Wilmes, S.; Staudt, G.; Oberhummer, H.; Rauscher, 
T. Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NUCLEAR POTENTIAL/alpha parti- 
cles; NUCLEAR POTENTIAL/capture; NUCLEAR POTENTIAL/ 
mathematical models; BOUND STATE; COMPOUND-NUCLEUS 
REACTIONS; ELASTIC SCATTERING; INELASTIC SCATTERING; 
CAPTURE; NUMERICAL ANALYSIS; TOTAL CROSS SECTIONS 


28059 (INIS-mf-14550, pp. 155) Nucleonic and non- 
nucleonic degrees of freedom in the elastic electron-deuteron 
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scattering. Brandstaetter, C. (Graz Univ. (Austria). Inst. fuer Theo- 
retische Physik); Cvijetic, S.; Mathelitsch, L.; Pauschenwein, J.; 
Plessas, W.; Wagenbrunn, R. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-NUCLEON INTERACTIONS/ 
elastic scattering; DEGREES OF FREEDOM; DEUTERONS; GEV 
RANGE; MATHEMATICAL MODELS; MESONS; NUCLEAR PO- 
TENTIAL; NUCLEON-NUCLEON INTERACTIONS; NUCLEONS; 
RELATIVISTIC RANGE 


28060 (INIS-mf-14550, pp. 157) The dependence of the 
generation of carbon from the triple-alpha reaction rate. Habi- 
son, P. (Technische Univ., Vienna (Austria)); Oberhummer, H.; 
Arnould, M.; Mowlavi. Oesterreichische Physikalische Geselischaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTION KINETICS/alpha particles; RE- 
ACTION KINETICS/nucleon-nucleon interactions; REACTION 
KINETICS/red giant stars; ASTROPHYSICS; CARBON; HELIUM 
BURNING; UNIVERSE 


28061 (INIS-mf-14550, pp. 161) Improved method of inver- 
sion in order to determine nucleon-nucleon potentials of 
uncoupled partial waves. Korinek, F. (Technische Univ., Vienna 
(Austria)); Leeb, H. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (in German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Short communication. NUCLEON-NUCLEON POTENTIAL/ope 
potential; NUCLEON-NUCLEON POTENTIAL/partial waves; AN- 
GULAR MOMENTUM; MATHEMATICAL MODELS; SCATTERING 
LENGTHS; TRANSFORMATIONS 


28062 (INIS-mf—-14550, pp. 166) Precise measurement of 
the nuclear Muon capturing rate in 9He. Prymas, W. (Oesterre- 
ichische Akademie der Wissenschaften, Vienna (Austria)); 
Ackerbauer, P.; Breunlich, W.H.; Kammel, P.; Lauss, B.; Marton, 
J.; Zmeskal, J. Oesterreichische Physikalische Geselischaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUONS/capture; MUONS/helium 3; BETA 
DECAY; MEV RANGE; MUONS; CAPTURE; NEUTRONS; TRI- 
TONS; WEAK INTERACTIONS 


28063 (INS-J-179, pp. 3-18) Recent experiments at LEGS. 
Adams, G.S. (Rensselaer Polytechnic Inst., Troy, NY (United 
States). Dept. of Physics); Baghaei, H.; Caracappa, A. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Dec 1994. (CONF- 
9211337—: International session of the 1992 electron synchrotron 
(ES) symposium, Tanashi (Japan), 25 Nov 1992). In Proceedings 
of the international session of the 1992 electron synchrotron (ES) 
symposium. 66p. Order Number DE95757547. Source: OSTI; 
NTIS; INIS. 

Experiments have been carried out at LEGS to measure few- 
body nuclear reactions with polarized photons. The results are 
sensitive to multi-nucleon absorption amplitudes and final-state in- 
teractions. (author). 


28064 (INS-J-179, pp. 19-34) TAGX experiments for nu- 
cleon correlations. Maruyama, Koichi (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Dec 1994. (CONF-9211337-: International 
session of the 1992 electron synchrotron (ES) symposium, Tanashi 
(Japan), 25 Nov 1992). In Proceedings of the international session 
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of the 1992 electron synchrotron (ES) symposium. 66p. Order 
Number DE95757547. Source: OSTI; NTIS; INIS. 

The 1.3-GeV Tokyo Electron Synchrotron supplies a 10-20% 
duty-factor tagged-photon beam, which has been extensively used 
for photonuclear reaction experiments. Exclusive measurements of 
3He and *He photodisintegration reactions were made possible by 
the use of a large-solid-angle multi-particle magnetic spectrometer, 
TAGX, in the beam line. Some of the data are important in under- 
standing intranuclear nucleon-nucleon correlations such as 
two-body (np and pp) correlation, three-body correlation, and 
tensor correlation. This talk is a review of the TAGX data on three- 
body *He and “He break-up reactions in the A-resonance region in 
view from those correlations. (author). 


28065 (INS-J-179, pp. 35-46) Photon absorption by two 
protons in *He. Suda, Toshimi (Tohoku Univ., Sendai (Japan). 
Coll. of General Education). Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Dec 1994. (CONF-9211337—: International session 
of the 1992 electron synchrotron (ES) symposium, Tanashi 
(Japan), 25 Nov 1992). In Proceedings of the international session 
of the 1992 electron synchrotron (ES) symposium. 66p. Order 
Number DE95757547. Source: OSTI; NTIS; INIS. 

The SHe(+,pp)n reaction has been measured in the Ey range of 
200-500 MeV. The photon absorption process by the two protons 
is observed for the first time in the *He(+,pp)n reaction. This 
reaction process is shown to be sensitive to the proton-proton cor- 
relation. (author). 


28066 (INS-J-179, pp. 47-57) Recent results on few-body 
nuclei. Schiavilla, R. (Istituto Nazionale di Fisica Nucleare, Lecce 
(Italy). Sezione di Lecce). Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Dec 1994. (CONF-9211337—: International session 
of the 1992 electron synchrotron (ES) symposium, Tanashi 
(Japan), 25 Nov 1992). In Proceedings of the international session 
of the 1992 electron synchrotron (ES) symposium. 66p. Order 
Number DE95757547. Source: OSTI; NTIS; INIS. 

Green's function Monte Carlo methods are used to calculate, in 
light nuclei, the Euclidean proton response, defined as the Laplace 
transform of the longitudinal response function measured in inclu- 
sive electron scattering. The calculations are based on a realistic 
Hamiltonian containing two- and three-nucleon interactions. Final- 
state-interaction effects are exactly included in this approach. The 
calculated Euclidean proton response functions for the *He nucleus 
are found to be in excellent agreement with those obtained from an 
analysis of the Bates and Saclay longitudinal data. (author). 


28067 (JAERI-Data/Code—95-006) A new library of neutron 
group constants for BERMUDA based on JENDL-3.2 nuclear 
data file. Nakashima, Hiroshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Hasegawa, Akira; Suzuki, Tomoo. Japan Atomic Energy Research 
inst., Tokyo (Japan). Jun 1995. 103p. (In Japanese). Order Num- 
ber DE95502174. Source: OSTI; NTIS; INIS. 

For neutron transport codes BERMUDA-1DN, -2DN, -2DNS16, - 
3DN and -1DNA, a _ neutron group constants library, 
J439B.BERM125X.DATA, is currently used. This library is prepared 
for 24 nuclides based mainly on nuclear data files JENDL-2, -3PR1 
and -3PR2. In 1994, JENDL-3.2, a newly revised version of 
JENDL-3 nuclear data file, has become available from Nuclear 
Data Center of JAERI. A new group constants library, 
J439B.BERMJ3.DATA, has been developed based on JENDL-3.2, 
for use in BERMUDA neutron transport calculation. Processing 
code used is PROF-GROUCH-G/B system. Six nuclides, *He, Mg, 
P, S, K and W, are newly added so that data of total 30 nuclides 
have been processed into the new library. In the present report, 
described mainly are the outline of new library and know-how to 
use the processing system. As no usage manual has been pre- 
pared for PROF-GROUCH-G/B yet, the present report is also 
useful as a manual of the option in PROF-GROUCH-G/B code sys- 
tem to develop neutron group constants for BERMUDA. (author). 


28068 (JAERI-Research-95-036) Calculations of neutron 
and proton induced reaction cross sections for actinides in 
the energy region from 10MeV to 1GeV. Konshin, V.A. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 





(Japan). Jun 1995. 111p. Order Number DE95502176. Source: 
OSTI; NTIS; INIS. 

Several nuclear model codes were applied to calculations of nu- 
clear data in the energy region from 10MeV to 1GeV. At energies 
up to 100MeV the nuclear theory code GNASH was used for nu- 
clear data calculation for neutrons incident for on 298U, 235-2564), 
238-242 By, 237Np, 32Th, 241-243 am and 242-247Cm. At energies 
from 100MeV to 1GeV the intranuclear cascade exciton model in- 
cluding the fission process was applied to calculations of protons 
and neutrons with 293U, 295U, 238U, 282Th, 252pa, 237Np, 238Np, 
239Py, 241Am, 242Am and 242-248Cm. Determination of parameter 
systematics was a major effort in the present work that was aimed 
at improving the predictive capability of the models used. An em- 
phasis was placed upon a simultaneous analysis of data for a 
variety of reaction channels for the nuclei considered, as well as of 
data that are available for nearby nuclei or for other incident parti- 
cles. Comparisons with experimental data available on multiple 
reaction cross sections, isotope yields, fission cross sections, parti- 
cle multiplicities, secondary particle spectra, and double differential 
cross sections indicate that the calculations reproduce the trends, 
and often the details, of the measurements data. (author) 82 refs. 


28069 (JAERI-Research-95-043) Determination of covari- 
ance matrices for several cross-section data in JENDL-3. 
Nakagawa, Tsuneo (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Shibata, Keiichi; 
Chiba, Satoshi; Nakajima, Yutaka. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jun 1995. 67p. (In Japanese). Order Number 
DE95502175. Source: OSTI; NTIS; INIS. 

Covariance matrices were determined for the '4N elastic scatter- 
ing, '4N(n, p) reaction, 'N elastic scattering, °°Na inelastic 
scattering, Fe inelastic scattering and °4°Pu fission cross sections 
stored in JENDL-3.1 and JENDL-3.2. By considering their evalua- 
tion method and experimental data, standard deviations and 
correlation matrices for these reaction data were determined in the 
18 energy group structure. (author) 


28070 


(JINR—1-69-95, pp. 27-36) One-spin pion asymmetry 
in the dt + A — 7+(90°) + X process. Averichev, G.S. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation)); Agak- 
ishiev, G.; Asanova, M.Eh. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1995. (in Russian). In 


JINR rapid communications. 82p. Order Number DE95635950. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The one-spin asymmetry in the dt + H — 7+(90°) +.., dT +C 
— ni(90°) + ... inclusive pion processes has been measured for 
the first time using the polarized deuteron beam of LHE JINR Syn- 
chrophasotron. The asymmetry goes up to 30% at deuteron beam 
momentum Py=4.2 GeV/c and decreases to few per cent with in- 
creasing Py up to 9 GeV/c. An indication of the large value for 
vector analyzing power has been observed for x~-meson with mo- 
mentum 300-400 MeV/c at deuteron beam momentum P,=6.5 
GeV/c. The difference of the spin for vector analyzing power has 
been observed for x*- and 2~-mesons. The value of the vector 
analyzing power for deuteron with momentum Py=9 GeV/c does 
not exceed 10% in cumulative and pre cumulative kinematical re- 
gions. 17 refs., 4 figs., 1 tab. 


28071 (JINR—1-69-95, pp. 37-46) Cumulative pion and pro- 
ton production in p-D collisions at 4.45 and 8.9 GeV/c. 
Averichev, G.S. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Agakishiev, G.; Asanova, M.Eh. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of High Energy. 1995. In 
JINR rapid communications. 82p. Order Number DE95635950. 
Source: OST]; NTIS (US Sales Only); INIS. 

The new experimental data on momentum and angular depen- 
dencies of 2*-meson and proton production in p-D collision at 
incident proton momenta 4.45 and 8.9 (GeV/c) in the range 0.4 < 
X < 1.6 were presented. The scaling behaviour of a cross section 
is investigated. The approximate factorization of cross section for 
the p+D — z* + ... process in the X, © variables in cumulative 
range (X > 1) is found. The data are compared with theoretical 
calculations using the relativistic deuteron model. 16 refs., 7 figs. 
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28072 (JINR—1-69-95, pp. 47-52) Investigation of charge- 
exchange reactions on a hydrogen target (proposal). 
Afanas'ev, S.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Aksinenko, V.D.; Anisimov, Yu.S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of High Energy. 
1995. In JINR rapid communications. 82p. Order Number 
DE95635950. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigations of inclusive cross sections in the charge exchange 
reaction p(t, He) are suggested to check the validity of theoretical 
predictions on the strength of the mechanism of projectile excita- 
tion. It is expected that in the suggested experiment the inclusive 
spectrum should be quite different than in the ‘classical’ reaction 
p(He, t) and there will be no problems with the interpretation of 
obtained data. The experiment is scheduled for a new facility de- 
signed in cooperation of the spectrometers SPHERE, DELTA and 
GIBS. It is shown that additional data on neutral pion production 
will be obtained. The suggested experiment is a start point of the 
programme for investigations of charge-exchange reactions, for ex- 
ample, coherent pion production. 20 refs., 2 figs. 


28073 (JINR—1-69-95, pp. 53-60) The study of the tensor 
analyzing power in cumulative particle production on a polar- 
ized deuteron beam at the Dubna synchrophasotron. Zolin, L.; 
Litvinenko, A.; Rukoyatkin, P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1995. In JINR 
rapid communications. 82p. Order Number DE95635950. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Reported at SPHERE collaboration workshop, Varna, Bulgaria, 
May 1994. 

An experiment on studying the tensor analyzing power of cumu- 
lative (subthreshold) hadron production reactions using a polarized 
deuteron beam has been proposed. Pions, kaons and antiprotons 
are assumed to be detected as secondary particles at a 0° angle 
in the kinematic region forbidden for a free nucleon-nucleon colli- 
sion. The study of the tensor analyzing power for these reactions 
gives us information about the deuteron spin structure at short inter 
nucleonic distances, corresponding to high (>0.2 GeV/c) nucleon 
momenta in the deuteron. A scheme of the experiments is pre- 
sented, and the event rate is estimated. 22 refs., 3 figs. 


28074 (JINR-2-70-95, pp. 19-28) The measurements of spin 
correlation in the reaction dp — pd (proposal). Sitnik, |.M. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Azhgirej, L.S.; Grebenyuk, V.M.; Kirillov, 
A.D.; Ladygin, V.P.; Lukhanin, A.A.; Piskunov, N.M.; Rekalo, M.P.; 
Punjabi, V.; Perdrisat, C.F. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1995. In JINR rapid 
communications. 67p. Order Number DE95635050. Source: OST]; 
NTIS (US Sales Only); INIS. 

Recent measurements of the polarization observables in the re- 
action dp — pd at Dubna and Saclay are reviewed. It is shown 
that new polarization observables need to be measured. Effects 
due to the polarization of the interacting particles are considered. It 
is shown that a previously unobserved polarization characteristic, 
namely the spin correlation due to the transverse polarization of 
beam and target particles is sensitive to possible P-wave compo- 
nents in the deuteron. We propose to carry out the measurements 
of this spin-correlation observable in Dubna. It will be an important 
step in the completion of a program to obtain all independent polar- 
ization observables in backward elastic scattering. 17 refs., 8 figs. 


28075 (JINR-2-70-95, pp. 29-34) What should be measured 
in deuteron breakup with polarized proton target. Strokovskij, 
E.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1995. In JINR rapid communications. 67p. Order 
Number DE95635050. Source: OSTI; NTIS (US Sales Only); INIS. 

At present, two different approaches are used for interpretation 
of inclusive data on deuteron breakup with emission of protons- 
fragments at zero degree by hadrons. According to one of them 
the observed characteristics of this reaction (cross sections, polar- 
ization observables) are determined by the reaction mechanism 
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and the deuteron structure at short distances (in the commonly ac- 
cepted sense) plays a minor role. According to the other approach 
it is the deuteron structure at short distances which determines the 
observed trend of the data. Neither of these approaches can de- 
scribe the data even qualitatively in the whole investigated region 
of kinematical variables, having particular success for some narrow 
region corresponding to long distances. Installation of the polarized 
proton target at LHE (Laboratory of High Energies) JINR opens an 
opportunity to perform a rather simple experiment which could dis- 
criminate one of these completing approaches. The idea of this 
experiment is discussed in the present paper. Measurement of the 
observable suggested here is a particular example of a general 
problem of a search for spin correlations in inelastic reactions be- 
tween particles separated well in 4-velocity or rapidity spaces. In 
our particular case correlations of spin degrees of freedom be- 
tween particles, one of which is in the target fragmentation region 
and the other belongs to the projectile fragmentation region, are 
discussed. 10 refs., 1 fig. 


28076 (JINR-2-70-95, pp. 35-44) An evidence for collective 
phenomenon in heavy ion collisions at 4.2 A GeV/c. Cheplakov, 
A.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion)); Kuznetsov, A.A.; Solov’ev, M.I.; Shcheglova, L.M.; Solomin, 
A.N.; Backovic, S.; Salihagic, D.; Mekhtiev, R.R. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1995. In JINR rapid 
communications. 67p. Order Number DE95635050. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recent data on '*C + 'C and '*C + 18'Ta interactions at 4.2 A 
GeV/c from the 2 m JINR propane bubble chamber exposed at the 
Dubna Synchrophasotron are presented. The analysis of the flow 
angle distributions shows the 'side-splash’ effect in reactions with 
tantalum and carbon targets for high multiplicity events though for 
the latter case it is much less pronounced. 14 refs., 6 figs. 


28077 (JINR-E—1-94-519) Electroproduction of charged pi- 


ons trom 'H, 7H, “°Ca and 2®Pb, Badalyan, N.N. (Joint Inst. for 


Nuclear Research, Dubna (Russian Federation)); Badalyan, R.G.; 
Chubaryan, M.Ya. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy. 1994. 52p. Order Number 
DE96601073. Source: OSTI; NTIS (US Sales Only); INIS. 

In deep inelastic scattering at squared four- momentum transfers 
Q* >> m,*, where the mass mg of the additive quark is me ~ Mg 
z= 0,3 GeV, the virtual photon can transfer its energy to the quark 
during a time interval rp ~ v/Q*. With respect to perturbative 
QCD, the cross section for this process is = 1/Q*; moreover, dur- 
ing the time interval rr ~ v/Me* >> vp, the point-like configuration 
must transform into a normal-sized hadron. Between the time inter- 
val tp < t < Tr, this point-like quark or quark-gluon configuration 
can interact with nuclear matter with only small cross section. Such 
a delayed hadronization mechanism will increase the yield of 
hadrons (in particular, «*-mesons) relative to the case when 
hadron production can take place at the virtual-photon quark inter- 
action point. This hadronization process can be studied at energies 
available after the first energy upgrade at CEBAF; namely, at a 
beam energy of 6.00 GeV. We propose to measure in Hall A the 
inclusive electroproduction of ++-mesons on 'H and x*-mesons 
on *H, “°Ca and °°®Pb utilizing the (e, e'=) reaction for 1.0 < Q? 
(GeV/c)* <2.5, at an invariant energy W > 1.92 GeV and at xp = 
0.3. From a Q*-dependent analysis of the nuclear matter trans- 
parency, we can extract information about the space-time scale for 
the mechanism of quark hadronization. 65 refs., 21 figs., 6 tabs. 


28078 (JINR-E—2-94-503) Nuclear effect for backward pion 
production in p-A interactions. Averichev, G.S.; Panebrattsev, 
Yu.A.; Razin, S.V.; Shakhaliev, Eh.|.; Tokarev, M.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1994. 8p. Order Number DE96601078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to the 12-th International Seminar on High Energy 
Physics, 12-17 Sep, Dubna, 1994. 

The new experimental data on inclusive backward 2-meson pro- 
duction in p-D interactions were analyzed. The nuclear effect in the 
p+A— 7 +... processes in the cumulative (X > 1) and non- 
cumulative (X < 1) ranges is investigated. It was concluded that 
the obtained results for the dependence of the cross section ratio 
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R4’/° on the cumulative number X give the evidence on an impor- 
tant role of non-nucleon configurations in the interaction of the 
nuclear constituents in a cumulative range. 18 refs., 6 figs., 1 tab. 


28079 (JINR-E-2-95-26) Spin-dependent and _— spin- 
independent deuteron structure functions and nuclear Fermi 
effect. Braun, M.A. (Leningradskij Gosudarstvennyj Univ., 
Leningrad (Russian Federation)); Tokarev, M.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of High Energy. 
1995. 12p. Order Number DE96601074. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Presented at the 12-th International Seminar on High Energy 
Physics, Sep 12-17, Dubna, 1994. 

Deep-inelastic lepton-deuteron scattering in the relativistic im- 
pulse approximation is considered. The spin-dependent g,°(x, Q*) 
and spin-independent F,°(x, Q?) structure functions (SF) are cal- 
culated using the covariant approach in light-cone variables. The 
results are compared with experimental data. The effect of relativis- 
tic Fermi motion described by the ratio Re°/N = F,°/F," is 
estimated to be 6% at x ~ 0.7. The extracted neutron SF is used 
to verify the Gottfried sum rule. It is shown that the violation of the 
flavour symmetry of sea quarks can be large with increasing Q°. It 
is found that the nuclear effect due to relativistic Fermi motion for 
the spin-dependent structure function reaches ~ 10% over a wide 
kinematic range of x and Q*. The BCDMS experimental data on 
F.° are used to estimate the R-°/D ratio in the cumulative range. 
50 refs., 6 figs. 


28080 (JINR-E-4-94-123, pp. 11) Exploring the nuclear 
frontier with meson beams at the AGS. Chrien, R.E. 
(Brookhaven National Lab., Upton, NY (United States)). Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1994. 126p. 
(CONF-9405202—: Mesons and nuclei at intermediate energies, 
Dubna (Russian Federation), 3-7 May 1994). In Mesons and nuclei 
at intermediate energies. International conference. Book of ab- 
stracts. Order Number DE95633649. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BROOKHAVEN AGS/meson beams; 
BROOKHAVEN AGS/nuclei; NUCLEI; GEV RANGE 10-100; KAON 
BEAMS; PION BEAMS; PROTON BEAMS; SPECTROSCOPY 


28081 (KFTI-93-39) Deuteron photodisintegration by linear 
polarized photons. Ganenko, V.B.;  Zhebrovskij, Yu.V.; 
Kolesnikov, L.Ya.; Kostromin, A.S.; Rubashkin, A.L.; Sorokin, P.V. 
Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 1993. 47p. Order Number DE96601070. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The of the experiment on measuring the cross section asymme- 
try of the yd — pn reaction have been carried out in the photon 
energy range 0.6-2.4 GeV for new superconducting electron accel- 
erator CEBAF (Newport News, Virginia, USA). It have been shown 
the principle possibility of the carrying out such experiment. Two 
variants of the experiments have been examine: with using mixed 
e- and + beam, and with using clean y-beam. It was suggested 
the simple magnetic system for divide e~ and + beams after pho- 
ton target. 26 refs., 9 tab., 12 figs. 


28082 (KFTI-93-40) Effects of relativistic corrections in 
deuteron electrodisintegration. Mel'nik, Yu.P. Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1993. 12p. Order Number DE96601075. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The influence of relativistic corrections to the electromagnetic 
current operators on various observables in deuteron electro 
disintegration is studied for different kinematic conditions. An ap- 
preciable relativistic effect has been found, in particular, for the 
azimuthal asymmetry of the * H (e,e’p)n cross section in the quasi- 
free region. The sensitivity of outgoing neutron polarization and 
beam-target asymmetry in the two-body break-up of unpolarized 
and vector polarized deuterons by longitudinally polarized electrons 
to the choice of the model for the neutron charge form factor is dis- 
cussed. The results of calculations are compared with the data on 
the e’p-coincidence cross sections measured at Bonn as well as 
obtained at Amsterdam and Saclay in experiments with a separate 
determination of individual structure functions. 30 refs., 9 figs. 





28083 (KURRI-TR-387) Proceedings of the specialists’ 
meeting on science and engineering of fission 1993. Nak- 
agome, Yoshihiro (ed.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Mar 1994. 73p. (in Japanese, English). 
(CONF-9308275-: Specialists’ meeting on science and engineering 
of fission 1993, Kumatori (Japan), Aug 1993). Order Number 
DE95502190. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 6 of the presented papers are indexed individually. 
(J.P.N.). 


28084 (LA-UR-95-1862) Radioactive nuclide production 
and isomeric state branching ratios in P + W reactions to 200 
mev. Young, P.G. (Los Alamos National Lab., NM (United States)); 
Chadwick, M.B. Los Alamos National Lab., NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950919-2: ANS 
international conference on evaluation of emerging nuclear fuel cy- 
cle systems, Versailles (France), 11-14 Sep 1995). Order Number 
DE95015253. Source: OSTI; NTIS; INIS; GPO Dep. 

Caiculations of nuclide yields from spallation reactions usually 
assume that the products are formed in their ground states. We 
are performing calculations of product yields from proton reactions 
on tungsten isotopes that explicitly account for formation of the 
residual nuclei in excited states. The Hauser-Feshbach statistical/ 
preequilibrium code GNASH, with full accounting for angular mo- 
mentum conservation and electromagnetic transitions, is utilized in 
the calculations. We present preliminary results for isomer branch- 
ing ratios for proton reactions to 200 MeV for several products 
including the 31—y, 16+ state in '"®Hf and the 25-d, 25/2— state in 
178Hf. Knowledge of such branching ratios, might be important for 
concepts such as accelerator production of tritium that utilize 
intermediate-energy proton reactions on tungsten. 


28085 (LA-UR-95-2066) Benchmarking the LAHET™ fission 
models. Prael, R.E. Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951006— 
13: Winter meeting of the American Nuclear Society, San 
Francisco, CA (United States), 29 Oct - 1 nov 1995). Order Num- 
ber DE95015275. Source: OST!; NTIS; INIS; GPO Dep. 

There has been considerable interest in improving the fission 
models in the LAHET Monte Carlo code for the transport and inter- 
action of nucleons, pions, muons, light ions, and antinucleons. 
Although subactinide fission contributes little to neutron production 
in lead or tungsten targets, it can be significant for simulation of 
target activation and fission product contamination. The availability 
of new data permits new comparisons to be made between experi- 
ment and calculation. 


28086 (LA-UR-95-2932) Coilisions of deformed nuclei and 
superheavy-element production. Iwamoto, Akira (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Advanced Science 
Research Center); Moeller, P. Los Alamos National Lab., NM 
(United States). [1995]. 15p. Sponsored by USDOE, Washington, 
DC (United States);Japan Atomic Energy Research Inst., Tokyo 
(Japan). DOE Contract W-7405-ENG-36. (CONF-9505283-1: 2. 
RIKEN/INEN joint symposium, Wako-shi (Japan), 22-26 May 1995). 
Order Number DE95016933. Source: OSTI; NTIS; INIS; GPO Dep. 

A detailed understanding of complete fusion cross sections in 
heavy-ion collisions requires a consideration of the effects of the 
deformation of the projectile and target. The aim here is to show 
that deformation and orientation of the colliding nuclei have a very 
significant effect on the fusion-barrier height and on the compact- 
ness of the touching configuration. To facilitate discussions of 
fusion configurations of deformed nuclei, the authors develop a 
classification scheme and introduce a notation convention for these 
configurations. They discuss particular deformations and orienta- 
tions that lead to compact touching configurations and to 
fusion-barrier heights that correspond to fairly low excitation ener- 
gies of the compound systems. Such configurations should be the 
most favorable for producing superheavy elements. They analyze a 
few projectile-target combinations whose deformations allow favor- 
able entrance-channel configurations and whose proton and 
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neutron numbers lead to compound systems in a part of the super- 
heavy region where a half-lives are calculated to be observable, 
that is, longer than 1 ys. 


28087 (LBL-37373) Phase coexistence in multifragmenta- 
tion, Moretto, L.G. (and others); Phair, L.; Ghetti, R. Lawrence 
Berkeley Lab., CA (United States). Apr 1995. 7p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grants PHY-8913815, PHY-90117077, PHY-9214992. 
(CONF-950402-14: 209. American Chemical Society (ACS) na- 
tional meeting, Anaheim, CA (United States), 2-6 Apr 1995). Order 
Number DE95016453. Source: OSTI; NTIS; INIS; GPO Dep. 

The charge (Z) distributions from intermediate energy heavy-ion 
reactions depend upon the multiplicity n of intermediate mass frag- 
ments through a factor of the form e-°"2. Experimentally ¢ starts 
from zero at low values of the transverse energy E; and reaches a 
saturation value at high E;. In a liquid-gas phase diagram, c = 0 for 
the saturated vapor, while c > 0 for the unsaturated vapor. It is 
suggested that in the c ~ 0 regime the source evaporates down to 
a sizable remnant, while for c > O the source vaporizes com- 
pletely. Percolation of a finite system portrays a behavior similar to 
that observed experimentally 


28088 (SLAC—444, pp. 421-442) The spin structure of the 
deuteron. Frois, B. (DAPNIA/SPHN, Gif-sur-Yvette (France)). Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Dec 1994. (CONF-930767-: 21. annual SLAC Summer institute on 
particle physics: spin structure in high-energy processes, Stanford, 
CA (United States), 26 Jul - 6 aug 1993). in Spin structure in high 
energy processes: Proceedings. 593p. Order Number 
DE95008628. Source: OSTI; NTIS; INIS; GPO Dep. 

The Spin Muon Collaboration (SMC) has measured for the first 
time the spin-dependent structure function g,° of the deuteron in 
the deep inelastic scattering of polarized muons on polarized 
deuterons in the kinematic range Q* > 1 GeV?, 0.006 < x < 0.6. 


The first moment T;% = fo'gi¢dx = 0.023 + 0.020(stat.) + 
0.015(syst.) is smaller than the prediction of the Ellis-Jaffe sum 
rules. The author finds that the fraction of the nucleon spin carried 
by strange quarks As is appreciable and negative. Using earlier 
measurements of g;?, the group can infer the first moment of the 
spin-dependent neutron structure function g,;". The combined anal- 
ysis of all the available data on the spin-dependent structure 
functions of the nucleon shows an excellent agreement among the 
data sets. The author does not find significant deviations from the 
prediction of the Bjorken sum rule. 


28089 (SLAC—444, pp. 443-448) Spin structure of the neu- 
tron @He) and the Bjoerken sum rule. Meziani, Z.E. (Stanford 
Univ., CA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1994. DOE Contract FG03- 
88ER40439 ; AC03-76SF00515. (CONF-930767-: 21. annual 
SLAC Summer Institute on particle physics: spin structure in high- 
energy processes, Stanford, CA (United States), 26 Jul - 6 aug 
1993). In Spin structure in high energy processes: Proceedings. 
593p. Order Number DE95008628. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A first measurement of the longitudinal asymmetry of deep- 
inelastic scattering of polarized electrons from a polarized *He 
target at energies ranging from 19 to 26 GeV has been performed 
at the Stanford Linear Accelerator Center (SLAC). The spin- 
structure function of the neutron g," has been extracted from the 
measured asymmetries. The Quark Parton Model (QPM) interpre- 
tation of the nucleon spin-structure function is examined in light of 
the new results. A test of the Ellis-Jaffe sum rule (E-J) on the neu- 
tron is performed at high momentum transfer and found to be 
satisfied. Furthermore, combining the proton results of the Euro- 
pean Muon Collaboration (EMC) and the neutron results of E-142, 
the Bjoerken sum rule test is carried at high Q? where higher order 
Perturbative Quantum Chromodynamics (PQCD) corrections and 
higher-twist corrections are smaller. The sum rule is saturated to 
within one standard deviation. 


28090 (UCRL-ID—120829) Evaluated cross-section libraries 
and kerma factors for neutrons up to 100 MeV on 'C. Chad- 
wick, M.B. (Lawrence Livermore National Lab., CA (United 
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States)); Blann, M.; Cox, L.; Young, P.G.; Meigooni, A. Lawrence 
Livermore National Lab., CA (United States). 11 Apr 1995. Qip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95016615. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A program is being carried out at Lawrence Livermore National 
Laboratory to develop high-energy evaluated nuclear data libraries 
for use in Monte Carlo simulations of cancer radiation therapy. In 
this report we describe evaluated cross sections and kerma factors 
for neutrons with incident energies up to 100 MeV on '°C. The aim 
of this effort is to incorporate advanced nuclear physics modeling 
methods, with new experimental measurements, to generate cross 
section libraries needed for an accurate simulation of dose deposi- 
tion in fast neutron therapy. The evaluated libraries are based 
mainly on nuclear model calculations, benchmarked to experimental 
measurements where they exist. We use the GNASH code system, 
which includes Hauser-Feshbach, preequilibrium, and direct reac- 
tion mechanisms. The libraries tabulate elastic and nonelastic cross 
sections, angle-energy correlated production spectra for light ejec- 
tiles with A<and kinetic energies given to light ejectiles and heavy 
recoil fragments. The major steps involved in this effort are: (1) de- 
velopment and validation of nuclear models for incident energies up 
to 100 MeV; (2) collation of experimental measurements, including 
new results from Louvain-la-Nueve and Los Alamos; (3) extension 
of the Livermore ENDL formats for representing high-energy data; 
(4) calculation and evaluation of nuclear data; and (5) validation of 
the libraries. We describe the evaluations in detail, with particular 
emphasis on our new high-energy modeling developments. Our 
evaluations agree well with experimental measurements of inte- 
grated and differential cross sections. We compare our results with 
the recent ENDF/B-Vi evaluation which extends up to 32 MeV. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 25913, 27916, 28018, 28020, 28030, 
28038, 28040, 28046, 28047, 28048, 28049, 28063, 28064, 28065, 
28066, 28071, 28076, 28082, 28084, 28086, 28088, 28089, 28090 
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Refer also to citation(s) 25905, 25906, 26052, 26678, 27044, 
27208, 27385, 27635, 27727, 27728, 28085 


28091 (ANL/IFR/CP-—85221) Computer implementation of an 
analytical solution to the neutral particle Boltzmann transport 
equation for heterogeneous slabs, a benchmark poster. Sin- 
gleterry, R.C. Jr. Argonne National Lab., Idaho Falls, ID (United 
States). [1995]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950420- 
30: International conference on mathematics and computations, 
reactor physics, and environmental analyses, Portland, OR (United 
States), 30 Apr - 4 may 1995). Order Number DE95013672. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An analytical solution to the neutral particle, isotropic down scat- 
ter Boltzmann transport equation is implemented for heterogeneous 
slabs and critical slabs using the Fy method. The results of this im- 
plementation are compared to the ANISN/PC code, an Sy solution 
method, in regions where Sy codes fail. The fiux distribution deter- 
mined by ANISN/PC compare well to Fy results for heterogeneous 
slabs even when ANISN/PC is being stressed. However, critical 
widths and fluxes do not compare well for critical slabs until 
ANISN/PC is used with a large angular quadrature and the number 
of secondaries is far away from 1.0. 


28092 (CONF-9509100—-3) MCNP-DSP calculations of the 
252Cf-source-driven noise analysis measurements of highly 
enriched uranium metal cylinders. Valentine, T.E.; Mihalczo, J.T. 
Oak Ridge National Lab., TN (United States). [1995]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 5. international conference on nuclear crit- 
icality safety; Albuquerque, NM (United States); 17-22 Sep 1995. 
Order Number DE95014579. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents calculations of the 2°*Cf-source-driven noise 
analysis measurements for subcritical highly enriched uranium 
metal cylinders using the Monte Carlo code MCNP-DSP. This code 
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directly calculates the noise analysis data from the ™*Cf- source- 
driven noise analysis method for both neutron and gamma ray 
detectors. Direct calculation of experimental observables by the 
Monte Carlo method allows for the benchmarking of the calcula- 
tional model and the cross sections and for determining the bias in 
the calculation. 


28093 (IAEA-TECDOC-—799, pp. 415-545) Stopping powers, 
ranges and straggling. Paul, H. (Johannes Kepler Univ., Linz 
(Austria)); Berger, M.J. International Atomic Energy Agency, 
Vienna (Austria). May 1995. In Atomic and molecular data for ra- 
diotherapy and radiation research. Final report of a co-ordinated 
research programme. 754p. Order Number DE95634972. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The stopping power separated into three components (electronic 
stopping power, radiative stopping power and nuclear stopping 
power) is discussed for the interaction of electrons, hydrogen ions, 
alpha particles and heavy ions with substances of interest to radia- 
tion therapy. 213 refs, 50 figs, 21 tabs. 


28094 (IAEA-TECDOC-799, pp. 547-631) Yields of ioniza- 
tion and excitation in irradiated matter. Srdoc, D. (Brookhaven 
National Lab., Upton, NY (United States)); Inokuti, M.; Krajcar 
Bronic, |. International Atomic Energy Agency, Vienna (Austria). 
May 1995. In Atomic and molecular data for radiotherapy and radi- 
ation research. Final report of a co-ordinated research programme. 
754p. Order Number DE95634972. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper deals with physical quantities that characterize sto- 
chastic processes induced in matter exposed to ionizing radiation 
and related mean values. A review of recent progress in theoretical 
and experimental research on the ionization yield and its statistical 
fluctuations in gases and in condensed phase is presented. 228 
refs, 39 figs, 9 tabs. 


28095 (IAEA-TECDOC-—799, pp. 633-721) Track structure 
quantities. Paretzke, H.G. (GSF-Forschungszentrum fuer Strahlen- 
schutz und Umweltforschung, Neuherberg (Germany)); Goodhead, 
D.T.; Kaplan, |.G.; Terrissol, M. International Atomic Energy 
Agency, Vienna (Austria). May 1995. In Atomic and molecular data 
for radiotherapy and radiation research. Final report of a co- 
ordinated research programme. 754p. Order Number 
DE95634972. Source: OSTI; NTIS (US Sales Only); INIS. 

For the analysis of radiation effects in matter, knowledge of radi- 
ation track structures is essential because the spatial distributions 
of species excited by the interaction of radiation affects their reac- 
tion probabilities, which in turn govern the final changes in the 
micro- and macroscopic structures of the material. A survey of pro- 
cesses in which photons and neutrons transfer energy to matter 
and the interactions of electrons and heavy charged particles are 
described. The results of computer track structures simulations for 
electrons, protons, alpha particles and heavier ions in water vapor 
are presented. Finally, the concepts for a quantitative evaluation of 
such stochastic structures for the purpose of characterization and 
classification are discussed. 260 refs, 62 figs, 10 tabs. 


28096 (IAEA-TECDOC-—799, pp. 723-739) ESTAR, PSTAR 
and ASTAR: Computer Programs for Calculating Stopping 
Powers and Ranges for Electrons, Protons and Helium lons. 
Berger, M.J. (National Inst. of Standards and Technology, Gaithers- 
burg, MD (United States)). International Atomic Energy Agency, 
Vienna (Austria). May 1995. In Atomic and molecular data for ra- 
diotherapy and radiation research. Final report of a co-ordinated 
research programme. 754p. Order Number DE95634972. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The computer programs ESTAR, PSTAR and ASTAR, which cal- 
culate stopping power and ranges for electrons, protons and alpha 
particles, are described. ESTAR is applicable to any element, com- 
pound and mixture. PSTAR and ASTAR are applicable to 74 


materials, including many of interest in biomedical dosimetry. 25 
refs, 4 tabs. 


28097 (INIS-mf-14550, pp. 45) Gravitationally induced 
phaseshifting in neutron interferometry. Weber, M. (Innsbruck 
Univ. (Austria). Inst. fuer Experimentalphysik); Eder, K.; Rasel, 
E.M.; Weinfurter, H.; Zeilinger, A.; Gaehler, R. Oesterreichische 





Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COLD NEUTRONS/gravitational fields; 
COLD NEUTRONS/interferometry; COLD NEUTRONS/phase shift; 
INTERFEROMETRY; DIFFRACTION GRATINGS; MONOCRYS- 
TALS; NEUTRON BEAMS; NEUTRON DIFFRACTION; NEUTRON 
SPECTROSCOPY; QUARTZ; SILICON 


28098 (INIS-mf-14550, pp. 46) Effectiveemass enhanced 
coriolis deflection of neutrons. Raum, K. (Innsbruck Univ. 
(Austria)); Zeilinger, A.; Koeliner, M.; Gaehler, R.; Arif, M. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CORIOLIS FORCE/effective mass; NEU- 
TRON DIFFRACTION/monocrystals; ANGULAR VELOCITY; 
NEUTRON BEAMS; MONOCRYSTALS; NEUTRON’ SPEC- 
TROSCOPY; SILICON; TRAJECTORIES 


28099 (INIS-mf-14550, pp. 47) Neutron - multiphoton ex- 
change. Summhammer, J. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna (Austria)); Badurek, G.; Weinfurter, H.; 
Kaiser, H.; Werner, S.A. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI: NTIS (US Sales Only); INIS. 

Short communication. PHOTON-NEUTRON INTERACTIONS/ 
interferometry; PHOTON-NEUTRON = INTERACTIONS/neutron 
diffraction, EXCHANGE INTERACTIONS; MAGNETIC DIPOLE 
MOMENTS; MAGNETIC FIELDS; OSCILLATORS; INTERFERON- 
ETRY; SPIN FLIP; UMRR REACTOR 


28100 (INIS-mf-14550, pp. 64) TXRF with multilayer- 
monochromatic synchrotron radiation. Rieder, R. (Atominstitut 
der O6esterreichischen Universitaeten, Vienna —__ (Austria)); 
Wobrauschek, P.; Ladisich, W.; Streli, C.; Aiginger, H. Oesterre- 
ichische Physikalische Geselischaft, Vienna (Austria). 1994. 198p. 
(in German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SYNCHROTRON RADIATION/bragg re- 
flection; SYNCHROTRON RADIATION/x-ray fluorescence analysis; 
ARSENIC; MONOCHROMATIC RADIATION; MONOCRYSTALS; 
SILICON; STRONTIUM 


28101 (INIS-mf-14550, pp. 68) Inversion of neutron scatter- 
ing data of surfaces. Reiss, G. (Hahn-Meitner-institut Berlin 
GmbH (Germany)); Lipperheide, R.; Leeb, H.; Sofianos, S.A.; 
Fiedeldey, H. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DATA PROCESSING/neutron diffraction; 
DATA PROCESSING/surfaces; SURFACES; MATHEMATICAL 
MODELS; REFLECTIVITY; SURFACE PROPERTIES 


28102 (INIS-mf-14550, pp. 109) Extended neutron depolar- 
ization measurements in order to determine magnetic 
structures: First analysis of theoretical possibilities. Hochhold, 
M. (Inst. fuer Kernphysik, Technische Univ. Wien, Wiedner Haupt- 
strasse 8-10/142, 1040 Wien (Austria)); Leeb, H.; Badurek, G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
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Order Number DE95634610. Source: OSTI; NTIS (US Sales Only) 
INIS. 

Short communication. DEPOLARIZATION/domain _ structure; 
DEPOLARIZATION/magnetic —_ materials; DEPOLARIZATION/ 


mathematical models; DEPOLARIZATION; NEUTRONS; SPIN 
ORIENTATION 


28103 (INIS-mf-14550, pp. 110) Neutron physical investiga- 
tions of hydrogen in filament structures. Koppensteiner, W. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Rauch, H.; Seid!, E. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIFFUSION/ilaments; DIFFUSION/ 
hydrogen; SMALL ANGLE SCATTERING/monocrystals; SMALL 
ANGLE SCATTERING/neutron cameras; DIFFUSION; FIL- 
AMENTS; HYDROGEN; MICROSTRUCTURE; NEUTRONS; 
MONOCRYSTALS; SUPERCONDUCTORS; TEMPERATURE 
GRADIENTS; WIRES 


28104 (INIS-mf-14550, pp. 132) Improvement of contrast by 
measurement of time correlation in a neutron interferometer. 
Zawisky, M. (Atominstitut der Oesterreichischen Universitaeten, Vi- 
enna (Austria)); Rauch, H. Oe6sterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERFEROMETERS/correlation func- 
tions; INTERFEROMETERS/neutrons; INTERFEROMETERS/ime 
measurement; DISTRIBUTION FUNCTIONS; INTERFEROME- 
TERS; NEUTRONS; MEASURING INSTRUMENTS; PHASE 
SHIFT; RADIATION DETECTION 


28105 (INIS-mf-14550, pp. 160) On the polarizability of the 
neutron. Kopecky, S. (Technische Univ., Vienna (Austria)); Riehs, 
P.; Harvey, J.A.; Hill, N.W. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLARIZABILITY/experimental data; PO- 
LARIZABILITY/neutrons; COMPTON EFFECT; DISPERSION 
RELATIONS; LEAD 208; NEUTRON DIFFRACTION; ORELA; 
PHOTON-PROTON INTERACTIONS; POLARIZABILITY; NEU- 
TRONS; PROTONS; TOTAL CROSS SECTIONS 


28106 (INIS-mf—14550, pp. 161) The cross section of liquid 
lead and the charge radius of the neutron. Kopecky, S. (Techni- 
sche Univ., Vienna (Austria)); Riehs, P.; Harvey, J.A.; Hill, N.W. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. LEAD 208/cross sections; NEUTRONS/ 
nuclear radii; EEV RANGE; EV RANGE; LIQUID METALS; NEU- 
TRONS; TEMPERATURE RANGE 0400-1000 K; TIME-OF-FLIGHT 
SPECTROMETERS; TRANSMISSION 


28107 (JAERI-Data/Code—95-004) PKN-H : a point kemel 
shielding code for neutron source up to 400 MeV. Kotegawa, 
Hiroshi (Japan Atomic Energy Research inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sakamoto, Yukio; Tanaka, 
Shun-ichi. Japan Atomic Energy Research Inst., Tokyo (Japan). Jun 
1995. 69p. Order Number DE95502155. Source: OSTI; NTIS; INIS. 

A point-kernel integral technique code PKN-H, and the related 
data library have been developed to calculate neutron and sec- 
ondary gamma-ray dose equivalents in water, ordinary concrete 
and iron shields for neutron source up to 400MeV in 3-dimensional 


ERA Vol. 20, No. 11 491 





66 PHYSICS 
6636 Radiation Physics 


geometry. The comparison between calculational results of the 
present code and the those of sophisticated transport calculation 
codes, such as 1-dimensional transport code ANISN-JR, the 2- 
dimensional transport code DOT and continuous energy Monte 
Carlo code MCNP, showed a sufficient agreement for practical pur- 
pose, and the availability of the PKN-H code has been verified. 
(author). 


28108 (JAERI-Tech-94-036) Radiation shielding safety 
guidebook elementary volume. Kosako, Toshiso (Tokyo Univ. 
(Japan). Research Center for Nuclear Science and Technology); 
Sakamoto, Yukio; Takano, Makoto; Masukawa, Fumihiro (eds.). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1994. 
236p. (in Japanese). Order Number DE95502256. Source: OSTI; 
NTIS; INIS. 

In order to provide the rational methods for shielding safety de- 
sign on nuclear fuel facilities, the status of the methods to insure 
the shielding safety and of shielding analysis methods have been 
describes, and typical examples of shielding designs have been in- 
cluded. Theses results have been obtained by the specialists 
group for demonstration of shielding safety by analysis, a commit- 
tee of nuclear facility safety research. (author) 151 refs. 


28109 (LA-UR-95-2065) MCNP load balancing and fault tol- 
erance with PVM. McKinney, G.W. Los Alamos National Lab., NM 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
951006—18: Winter meeting of the American Nuclear Society, San 
Francisco, CA (United States), 29 Oct - 1 nov 1995). Order Num- 
ber DE95015284. Source: OSTI; NTIS; INIS; GPO Dep. 

Version 4A of the Monte Carlo neutron, photon, and electron 
transport code MCNP, developed by LANL (Los Alamos National 
Laboratory), supports distributed-memory multiprocessing through 
the software package PVM (Parallel Virtual Machine, version 
3.1.4). Using PVM for interprocessor communication, MCNP can 
simultaneously execute a single problem on a cluster of UNIX- 
based workstations. This capability provided system efficiencies 
that exceeded 80% on dedicated workstation clusters, however, on 
heterogeneous or multiuser systems, the performance was limited 
by the slowest processor (i.e., equal work was assigned to each 
processor). The next public release of MCNP will provide multipro- 
cessing enhancements that include load balancing and fault 
tolerance which are shown to dramatically increase multiuser sys- 
tem efficiency and reliability. 


28110 (LA-UR-95-2068) Multigroup Boltzmann Fokker 
Planck electron-photon transport capability in MCNP™#demark | 
Adams, K.J.; Hart, M. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951006— 
19: Winter meeting of the American Nuclear Society, San 
Francisco, CA (United States), 29 Oct - 1 nov 1995). Order Num- 
ber DE95015305. Source: OSTI; NTIS; INIS; GPO Dep. 

The MCNP code system has a robust multigroup transport capa- 
bility which includes a multigroup Boltzmann-Fokker-Planck 
(MGBFP) transport algorithm to perform coupled electron-photon or 
other coupled charged and neutral particle transport in either a for- 
ward or adjoint mode. This paper will discuss this capability and 
compare code results with other transport codes. 


28111 (LA-UR-95-2138) Status of electron transport in 
MCNP™. Hughes, H.G. Los Alamos National Lab., NM (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-951006- 
17: Winter meeting of the American Nuclear Society, San 
Francisco, CA (United States), 29 Oct - 1 nov 1995). Order Num- 
ber DE95016864. Source: OSTI; NTIS; INIS; GPO Dep. 

In recent years, an ongoing project within the radiation transport 
group (XTM) at Los Alamos National Laboratory has been the im- 
plementation and validation of an electron transport capability in 
the Monte Carlo code NICNP. In this paper the authors document 
the continuous-energy electron transport methods currently in use 
in MCNP, and describes a recent improvement of the energy-loss 
straggling algorithm. MCNP also supports electron transport calcu- 
lations in a multigroup mode. 
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28112 (LBL-36498) Gamma ray sources based on reso- 
nant backscattering of laser beams with relativistic heavy ion 
beams. Bessonov, E.G. (AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.); Kim, Kwang-Je. Lawrence Berkeley Lab., CA 
(United States). Apr 1995. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
950512-276: Particle accelerator conference, Dallas, TX (United 
States), 1-5 May 1995). Order Number DE95014780. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Resonant backscattering of high-power laser beam with non-fuliy 
stripped, ultra-relativistic ion beams in storage rings is studied as a 
source for -+-ray beams for elementary particle physics experiments. 
The laser frequency is chosen to be resonant with one of the tran- 
sition frequencies of the moving ions, and the bandwidth is chosen 
to cover the full Doppler broadening of the ions in the beam. Due 
to the resonance, the scattering cross section is enhanced by a 
large factor compared to the Thomson cross section, of the order 
10° for some examples considered here. The performance of the 
LHC as a possible +-generator or a y — + collider is estimated. 
We study the case where hydrogen-like Pb ions with 2.8 TeV per 
nucleon are scattered by a train of 1100 A, 20 mg laser pulses 
with the same pulse time format as the ion beam. A free electron 
laser can be designed satisfying the requirements. It is estimated 
that +-rays of maximum quantum energy of 0.4 give at an average 
rate of 0.67 10'® are generated in this scheme. The luminosity of 
the corresponding -y — + collider will be about 0.9 10°9 cm-¢s—". 


28113 (LBL-37295) Two photon physics at RHIC. Klein, S. 
Lawrence Berkeley Lab., CA (United States). May 1995. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950482-1: 10. international workshop 
on photon-photon collisions, Sheffield (United Kingdom), 8-13 Apr 
1995). Order Number DE95014774. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Because the two photon cross section is proportional to 2+, 
heavy ion colliders offer an unmatched luminosity. However, be- 
cause nuclei have finite sizes, the photon spectrum is gradually cut 
off by a nuclear form factor. For RHIC, this cutoff occurs at a few 
GeV; below this energy, RHIC will have the highest + luminosity 
in the world when it turns on. In addition to the high rates, because 
Za ~ 0.6, the nuclear environment provides a window to strong 
field QED and new phenomena like multiple pair production. To 
study ++ physics, regions where the nuclei interact hadronically 
must be avoided; this leads to roughly a factor of two loss in us- 
able luminosity. The rates expected by the Solenoidal Tracker at 
RHIC (STAR) collaboration will be given. Backgrounds will be dis- 
cussed, along with several rejection techniques. 


28114 (SAND-95-1322) The implementation of the upwind 
leapfrog scheme for 3D electromagnetic scattering on mas- 
sively parallel] computers. Nguyen, B.T. (Univ. of Michigan, Ann 
Arbor, MI (United States). Dept. of Aerospace Engineering); 
Hutchinson, S.A. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95015732. Source: OSTI; NTIS; GPO Dep. 

The upwind leapfrog scheme for electromagnetic scattering is 
briefly described. Its application to the 3D Maxwell's time domain 
equations is shown in detail. The scheme’s use of upwind charac- 
teristic variables and a narrow stencil result in a smaller demand in 
communication overhead, making it ideal for implementation on 
distributed memory parallel computers. The algorithm’s implementa- 
tion on two message passing computers, a 1024-processor nCUBE 
2 and a 1840-processor Intel Paragon, is described. Performance 
evaluation demonstrates that the scheme performs well with both 
good scaling qualities and high efficiencies on these machines. 


28115 


(UCRL-JC—121107) Nuclear modeling for applica- 
tions in medical radiation therapy and accelerator-driven 
technologies. Chadwick, M.B. Lawrence Livermore National Lab., 
CA (United States). Jun 1995. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 


(CONF-9509219-1: 1. Latinoamerican workshop on on and off 
gamma beam spectroscopy for the study of heavy-ion reactions and 
pre-equilibrium processes, Caracas (Venezuela), 4-8 Sep 1995). 
Order Number DE95017257. Source: OSTI; NTIS; GPO Dep. 
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An understanding of the interactions of neutrons and protons be- 
low a few hundred MeV with nuclei is important for a number of 
applications. In this paper, two new applications are discussed: ra- 
diation transport calculations of energy deposition in fast neutron 
and proton cancer radiotherapy to optimize the dose given to a 
tumor; and intermediate-energy proton accelerators which are cur- 
rently being designed for a range of applications including the 
destruction of long-lived radioactive nuclear waste. We describe 
nuclear theory calculations of direct, preequilibrium, and compound 


nucleus reaction mechanisms important for the modeling of these 
systems. 
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28116 (INIS-mf-14550, pp. 139) Decay of multicharged 
Fullerenions in two charged fragment ions. Scheier, P. (inns- 
bruck Univ. (Austria)); Duenser, B.; Maerk, T.D. Oesterreichische 
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28118 (JINR-E-4-94-525) Pairing effects in sodium clus- 
ters. Kuz'menko, N.K. (Radievyj Inst., Leningrad (Russian 
Federation)); Nesterenko, V.O.; Pashkevich, V.V.; Frauendorf, S. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1994. 16p. Order Number DE96601107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. D, Atoms, Molecules and 
Clusters. 

The pairing between valence electrons is considered as a possi- 
ble origin of the odd-even staggering (OES) in the ionization 
potentials (IP) of sodium clusters with 20 < N < 80. For the first 
time, both effects of pairing and shape deformation are taken into 
account simultaneously. On the average, quite a reasonable de- 
scription of the IP is achieved. It is shown that in sodium clusters 
only a weak pairing can exist (if the pairing exists at all). In this 
case, it is not correct to use the Bardin-Cooper-Shriffer (BCS) 
method. Only the particle-number projecting methods can be ap- 
plied. It is shown that competition between pairing and deformation 
effects is small and does not change the equilibrium deformations. 
Pairing leads to systematic and pronounced OES and destroys the 
so-called quartets in the IP. This improves the agreement with ex- 
perimental data in some size regions. On the other hand, the 
pairing worsens the agreement in the size regions where the OES 
has not been observed at all. Finally, the existence of the pairing in 
sodium clusters seems to be very questionable. 35 refs., 3 figs. 


28119 (LA-UR-95-2792) Mixed direct-iterative methods for 
boundary integral formulations of continuum dielectric soiva- 
tion models. Corcelli, S.A.; Kress, J.D.; Pratt, L.R. Los Alamos 
National Lab., NM (United States). 7 Aug 1995. 29p. Sponsored by 
USDOE, Washington, DC (United States);Associated Western Uni- 
versities, Inc., Salt Lake City, UT (United States). DOE Contract 
W-7405-ENG-36. (CONF-9501105—1: Pacific symposium on bio- 
computing, Kohala, Hi (United States), Jan 1995). Order Number 
DE95016924. Source: OSTI; NTIS; GPO Dep. 

This paper develops and characterizes mixed direct-iterative 
methods for boundary integral formulations of continuum dielectric 
solvation models. We give an example, the Ca**-.-Cl— pair poten- 
tial of mean force in aqueous solution, for which a direct solution at 
thermal accuracy is difficult and, thus for which mixed direct- 
iterative methods seem necessary to obtain the required high 
resolution. For the simplest such formulations, Gauss-Seidel itera- 
tion diverges in rare cases. This difficulty is analyzed by obtaining 
the eigenvalues and the spectral radius of the non-symmetric itera- 
tion matrix. This establishes that those divergences are due to 
inaccuracies of the asymptotic approximations used in evaluation 
of the matrix elements corresponding to accidental close encoun- 
ters of boundary elements on different atomic spheres. The 
spectral radii are then greater than one for those diverging cases. 
This problem is cured by checking for boundary element pairs 
closer than the typical spatial extent of the boundary elements and 
for those cases performing an “in-line” Monte Carlo integration to 
evaluate the required matrix elements. These difficulties are not ex- 
pected and have not been observed for the thoroughly coarsened 
equations obtained when only a direct solution is sought. Finally, 
we give an example application of hybrid quantum-classical meth- 
ods to deprotonation of orthosilicic acid in water. 
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Second harmonic generation (SHG) and infrared-visible sum fre- 
quency generation (SFG) spectroscopies have been shown to be 
powerful and versatile for studying surfaces with submonolayer sen- 
sitivity. They have been used in this work to study bare diamond 
surfaces and molecular adsorption on them. In particular, infrared- 
visible SFG as a surface vibrational spectroscopic technique has 
been employed to identify and monitor in-situ surface bonds and 
species on the diamond (111) surface. The CH stretch spectra al- 
low us to investigate hydrogen adsorption, desorption, abstraction, 
and the nature of the hydrogen termination. The C(111) surface 
dosed with atomic hydrogen was found to be in a monohydride 
configuration with the hydrogen atoms situated at top-sites. The ra- 
tio of the abstraction rate to the adsorption rate was appreciable 
during atomic hydrogen dosing. Kinetic parameters for thermal des- 
orption of H on C(111) were determined showing a near first-order 
kinetics. For the fully H-terminated (111) surface, a large (110 
cm—') anharmonicity and ~19 psec lifetime were measured for the 
first-excited CH stretch mode. The bare reconstructed C(111)-(2 x 
|) surface showed the presence of CC stretch modes which were 
consistent with the Pandey z-bonded chain structure. When ex- 
posed to the methyl radical, the SFG spectra of the C(111) surface 
showed features suggesting the presence of adsorbed methyl 
species. After heating to sufficiently high temperatures, they were 
converted into the monohydride species. Preliminary results on the 
hydrogen-terminated diamond (100) surface are also presented. 


28134 (NIFS-DATA-—24) Comparison of the satellite lines of 
H-like and He-like spectra. Kato, Takako; Safronova, U.; Shlyapt- 
seva, A.; Cornille, M.; Dubau, J. National Inst. for Fusion Science, 
Nagoya (Japan). Apr 1995. 134p. Order Number DE95502162. 
Source: OSTI; NTIS; INIS. 

The two kinds of theoretical atomic data by MZ method with Z 
expansion (Vainshtein and Safronova (1978)) and AUTOLSJ 
method with intermediate coupling (Dubau et al (1981), TFR group 
et al (1981)) for the wavelengths and the dielectronic and inner 
shell satellite lines of H-like ions and He-like Fe, Ca and S ions are 
compared in a form of the synthetic spectra. The agreement is 
rather good within 20% for main satellite lines. (author). 


28135 (UCRL-JC—121556) Overview of the current spec- 
troscopy effort on the Livermore electron beam ion traps. 
Beiersdorfer, P. (Lawrence Livermore National Lab., CA (United 
States)); Lopez-Urrutia, J.C.; Brown, G. Lawrence Livermore Na- 
tional Lab., CA (United States). 29 Jun 1995. 23p. Sponsored by 
USDOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. Grant NAGW-4185. (CONF-9503173-1: 1. 
Euroconference on Atomic Physics with stored highly charged ions, 
Heidelberg (Germany), 20-24 Mar 1995). Order Number 
DE95015905. Source: OSTI; NTIS; INIS; GPO Dep. 

An overview is given of the current spectroscopic effort on the 
Livermore electron beam ion trap facilities. The effort focuses on 
four aspects: spectral line position, line intensity, temporal evolu- 
tion, and line shape. Examples of line position measurements 
include studies of the K-shell transitions in heliumlike Ke and the 
2s-2p intrashell transitions in lithiumlike Th®’* and U8, which pro- 
vide benchmark values for testing the theory of relativistic and 
quantum electrodynamical contributions in high-Z ions. Examples 
of line intensity measurements are provided by measurements of 
the electron-impact excitation and dielectronic recombination cross 
sections of heliumlike transition-metal ions Ti?°* through CO*+. A 
discussion of radiative lifetime measurements of metastable levels 
in heliumlike ions is given to illustrate the time-resolved spec- 
troscopy techniques in the microsecond range. The authors also 
present a measurement of the spectral lineshape that illustrates the 
very low ion temperatures that can be achieved in an EBIT. 
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Refer also to citation(s) 26771, 26792, 27801, 28057, 28094, 
28135, 28202, 28209 


28136 (ANL/CHW/CP-86177) The atomic structure of tran- 
sition metal clusters. Riley, S.J. Argonne National Lab., IL 
(United States). [1995]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950815—1: 9. international conference on liquid and amorphous 
metals, Chicago, IL (United States), 27 Aug - 1 sep 1995). Order 
Number DE95015708. Source: OSTI; NTIS; INIS; GPO Dep. 

Chemical reactions are used to probe the atomic (geometrical) 
structure of isolated clusters of transition metal atoms. The number 
of adsorbate molecules that saturate a cluster, and/or the binding 
energy of molecules to cluster surfaces, are determined as a func- 
tion of cluster size. Systematics in these properties often make it 
possible to propose geometrical structures consistent with the 
experimental observations. We will describe how studies of the re- 
actions of cobalt and nickel clusters with ammonia, water, and 
nitrogen provide important and otherwise unavailable structural in- 
formation. Specifically, small (less than 20 atoms) clusters of cobalt 
and nickel atoms adopt entirely different structures, the former 
having packing characteristic of the bulk and the latter having pen- 
tagonal symmetry. These observations provide important input for 
model potentials that attempt to describe the local properties of 
transition metals. In particular, they point out the importance of a 
proper treatment of d-orbital binding in these systems, since cobalt 
and nickel differ so little in their d-orbital occupancy. 


28137 (ANL/ER/CP-—85213) Double and single ionization of 
He and Hz by slow protons and antiprotons. Kimura, Mineo (Ar- 
gonne National Lab., IL (United States)); Shimamura, Isao; Inokuti, 
Mitio. Argonne National Lab., IL (United States). [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-941268-3: 4. U.S/Mexico joint sympo- 
sium on atomic and molecular physics, San Juan Del Rio (Mexico), 
7-10 Dec 1994). Order Number DE95005828. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Double and single ionization of He and H» by proton (p) and an- 
tiproton (p)impact in the energy region below 50 keV was studied 
theoretically by using the semiclassical molecular picture. As the 
energy decreased, the ratio of the double- to the single-ionization 
cross section increased for impact and decreased for p impact for 
both He and Ho. These trends are consistent with recent measure- 
ments for He. lonization mechanisms differ distinctly for p impact 
and p impact. For p impact, the dominant mechanism for double 
ionization at the lower energies is sequential ladder climbing by the 
two electrons through various excited channels and finally into the 
continuum. For p impact, in contrast, the approaching negative 
charge distorts both the He and Hz electron clouds toward the 
other side of the nucleus and decreases the electron binding ener- 
gies. These effects enhance electron-electron interactions, 
increasing double ionization. For the Hz, an effect of molecular ori- 
entation is an additional complication in determining the dynamics. 


28138 (DOE/ER/13549-T4) Electron transfer, ionization, 
and excitation in atomic collisions. Progress report, June 15, 
1992—June 14, 1995. Winter, T.G.; Alston, S.G. Pennsylvania 
State Univ., University Park, PA (United States). [1995]. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-86ER13549. Order Number DE95016604. Source: OSTI; 
NTIS; GPO Dep. 

The research program of Winter and Alston addresses the fun- 
damental processes of electron transfer, ionization, and excitation 
in ion-atom, ion-ion, and ion-molecule collisions. Attention is fo- 
cussed on one- and two-electron systems and, more recently, 
quasi-one-electron systems whose electron-target-core interaction 
can be accurately modeled by one-electron potentials. The basic 
computational approaches can then be taken with few, if any, ap- 
proximations, and the underlying collisional mechanisms can be 
more clearly revealed. Winter has focussed on intermediate colli- 
sion energies (e.g., proton energies for p-He* collisions on the 
order of 100 kilo-electron volts), in which many electron states are 
strongly coupled during the collision and a coupled-state approach, 
such as a coupled-Sturmian-pseudostate approach, is appropriate. 
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Alston has concentrated on higher collision energies (million 
electron-volt energies), or asymmetric collision systems, for which 
the coupling of the projectile is weaker with, however, many more 
target states being coupled together so that high-order perturbation 
theory is essential. Several calculations by Winter and Alston are 
described, as set forth in the original proposal. 


28139 (IAEA-TECDOC-799, pp. 47-162) lonization by fast 
charged particles. Toburen, L.H. (Pacific Northwest Lab., Rich- 
land, WA (United States)). International Atomic Energy Agency, 
Vienna (Austria). May 1995. Contract DE-AC06-76RLO-1830. In 
Atomic and molecular data for radiotherapy and radiation research. 
Final report of a co-ordinated research programme. 754p. Order 
Number DE95634972. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper focuses on review of differential and total ionization 
cross sections for charged particle impact, with a more limited dis- 
cussion of charge transfer, inner-shell ionization, and the use of 
effective charge in radiobiology. Single and double differential 
cross sections are discussed for electron impact, proton impact, 
and heavy ion impact. 232 refs, 57 figs, 8 tabs 


28140 (IAEA-TECDOC—799, pp. 163-275) Electron collision 
cross sections. Maerk, T.D. (Leopold Franzens Univ., Innsbruck 
(Austria). Inst. fuer lonenphysik); Hatano, Y.; Linder, F. Interna- 
tional Atomic Energy Agency, Vienna (Austria). May 1995. In 
Atomic and molecular data for radiotherapy and radiation research. 
Final report of a co-ordinated research programme. 754p. Order 
Number DE95634972. Source: OSTI; NTIS (US Sales Only); INIS. 

The interaction of electrons with matter is of utmost importance 
in assessing radiation damage occurring in radiation therapy. To 
carry out such calculations, cross section functions (cross sections 
versus electron energy) must be known for inelastic and elastic 
electron collisions for targets and materials used in dosimetry and 
radiotherapy, i.e. including total and differential elastic scattering 
cross sections, total, partial, and differential ionization cross sec- 
tions for parent and fragment ions, partial electronic, vibrational 
and rotational excitation cross sections, total and partial attachment 
cross sections, and cross sections for dissociation of molecules 
into neutral fragments. 618 refs, 50 figs, 3 tabs. 


28141 (IAEA-TECDOC~799, pp. 331-369) Photoabsorption, 
photoionization and photodissociation cross sections. Hatano, 
Y. (Tokyo Inst. of Technology, Tokyo (Japan). Dept. of Chemistry); 
Inokuti, M. International Atomic Energy Agency, Vienna (Austria). 
May 1995. In Atomic and molecular data for radiotherapy and radi- 
ation research. Final report of a co-ordinated research programme. 
754p. Order Number DE95634972. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Cross section data on the interaction of photons with molecules 
are of great importance in radiotherapy and therefore they must be 
correct, absolute and comprehensive. The paper gives a survey of 
recent results of measurement of photoabsorption, photoionization, 
and photodissociation cross sections of molecules in the vacuum 
ultraviolet and soft x-ray (VUV-SX) region, an also a summary of 
actual understanding in spectroscopy and dynamics of molecules 
in highly excited or ionized states. Molecules treated are chosen 
from the point of view of basic radiation research. They are hydro- 
carbons, alcohols, ethers, and other organic molecules. Some 
remarks are presented on molecules in the condensed phase. 68 
refs, 15 figs, 2 tabs. 


28142 (IAEA-TECDOC-799, pp. 371-414) Collision pro- 
cesses between ions and excited neutrals and surrounding 
molecules. Herman, Z. (J. Heyrovsky Inst. of Physical Chemistry 
and Electrochemistry, Prague (Czech Republic)); Maerk, T.D.; 
Sanche, L. International Atomic Energy Agency, Vienna (Austria). 
May 1995. In Atomic and molecular data for radiotherapy and radi- 
ation research. Final report of a co-ordinated research programme. 
754p. Order Number DE95634972. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper discusses the elementary processes in the physico- 
chemical stage of radiolysis in which ions and excited neutrals 
formed in primary events or secondary electron processes change 
their chemical or energetic nature in collisions with other 
molecules. These processes represent an important step in the de- 
velopment of the system which links the physics of the initial 
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processes with the chemistry of subsequent events, mainly chemi- 
cal reactions of radicals formed by neutralization of relatively stable 
charged species and/or dissociation of energy rich neutral species. 
Information on main elementary processes relevant to the problem 
is summarized here. 71 refs, 6 figs, 7 tabs. 


28143 (INIS-mf-14550, pp. 39) Dissociative ion-cluster re- 
actions of the type X + + Ym — (XYn) + + (me-n)Y. Grill, V. (Inst. 
fuer lonenphysik, Univ. Innsbruck, Technikerstrasse 25, 6020 Inns- 
bruck (Austria)); Schiestl, B.; Lezius, M.; Foltin, M.; Kolibiar, M.; 
Scheier, P.; Maerk, 1.D. O6csterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. |ON-ATOM COLLISIONS/sulfur fluorides; 
ION-ATOM COLLISIONS/xenon ions; CLUSTER BEAMS; ION 
SOURCES; MASS SPECTROMETERS; REACTIVITY; SUPER- 
SONIC FLOW; VAN DER WAALS FORCES 


28144 (INIS-mf—14550, pp. 140) Reactions with low temper- 
atures in ion traps. Gerlich, D. (inst. fuer Physik der Tech. Univ., 
09009 Chemnitz (Germany)). Oecesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION-MOLECULE COLLISIONS/ions; ION- 
MOLECULE COLLISIONS/traps; CHARGED PARTICLES; COLD 
STORAGE; INTERSTELLAR SPACE; IONS; TRAPS; PLASMA 
WAVES; TEMPERATURE RANGE 0013-0065 K; TEMPERATURE 
RANGE 0065-0273 K; TEMPERATURE RANGE 0273-0400 K 


28145 (INIS-mf-14550, pp. 141) Fragmentation of charge- 
exchange processes: quasi equilibrium theory and 
experiment. Praxmarer, C. (Innsbruck Univ. (Austria)); Hansel, A.; 
Lindinger, W. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FRAGMENTATION/carbohydrates; FRAG- 
MENTATION/charge-exchange reactions; FRAGMENTATION/ons; 
EQUILIBRIUM; EV RANGE; FRAGMENTATION; CARBOHY- 
DRATES; IONS; FRANCK-CONDON- PRINCIPLE; ION 
EXCHANGE; IONIZATION; MATHEMATICAL MODELS 


28146 (UCRL-JC—119501) Simulation of the consistent 
Boltzmann equation for hard spheres and its extension to 
higher densities. Alexander, F.J.; Garcia, A.L.; Alder, BJ. 
Lawrence Livermore National Lab., CA (United States). Oct 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9406350-1: 8. SITGES confer- 
ence, Barcelona (Spain), Jun 1994). Order Number DE95016589. 
Source: OSTI; NTIS; GPO Dep. 

The direct simulation Monte Carlo method is modified with a 
post-collision displacement in order to obtain the hard sphere 
equation of state. This leads to consistent thermodynamic and 
transport properties in the low density regime. At higher densities, 
when the enhanced collision rate according to kinetic theory is in- 
troduced, the exact hard sphere equation of state is recovered. 
and the transport coefficients are comparable to those of the En- 
skog theory. The computational advantages of this scheme over 
hard sphere molecular dynamics are that it is significantly faster at 
low and moderate densities and that it is readily parallelizable. 
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28147 (BNL-62126) A preliminary report on the photoion- 
ization efficiency spectrum, ionization energy and heat of 





formation of Br20; and the appearance energy of BrO* (Br20). 
Thorn, R.P. Jr.; Monks, P.S.; Stief, L.J.; Kuo, S.C.; Zhang, Z.; 
Kiemm, R.B. Brookhaven National Lab., Upton, NY (United States). 
Aug 1995. 15p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95017166. Source: OSTI; NTIS; GPO Dep. 

We report experimental results for the photoionization efficiency 
(PIE) spectrum of Br2O along with the ionization energy (derived 
form the ionization threshold) and the appearance energy (AE) of 
BrO* (Br2O). A value for the heat of formation of BroO is derived 
form the AE result. Experiments were performed by employing a 
discharge flow-photoionization mass spectrometer (DF-PIMS) ap- 
paratus coupled to beamline U-11 at the National Synchrotron 
Light Source (NSLS) at Brookhaven National Laboratory. 


28148 (SSCL-SR-1175) Relativistic atomic physics at the 
SSC. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). [1990]. 49p. Sponsored by New Mexico State Government, 
Santa Fe, NM (United States). Order Number DE95014502. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following proposed work for relativistic 
atomic physics at the Superconducting Super Collider: Beam diag- 
nostics; atomic physics research; staffing; education; budget 
information; statement concerning matching funds; description and 
justification of major items of equipment; statement of current and 
pending support; and assurance of compliance. 


28149 (UCRL-JC—121094) FT-ICR mass spectrometry of 
very highly charged atomic ions. Schweikhard, L. (Johannes 
Gutenberg Universitaet, Mainz (Germany)); Beck, B.; Beiersdorfer, 
P. Lawrence Livermore National Lab., CA (United States). 15 May 
1995. 7p. Sponsored by USDOE, Washington, DC (United 
States);North Atlantic Treaty Organization, Brussels (Belgium). 
DOE Contract W-7405-ENG-48. (CONF-9505261-1: 43. American 
Society of Mass Spectrometry (ASMS) conference on mass spec- 
trometry and allied topics, Atlanta, GA (United States), 21-26 May 
1995). Order Number DE95015095. Source: OSTI; NTIS; GPO 
Dep. 

The authors report FT-ICR measurements of samples trapped in 
the electron beam ion trap (EBIT) at Livermore. They made use of 
the access provided by the radial x-ray slots. They constructed two 
probes that could be inserted into the 2-mm wide slots. The probes 
each subtend only 25° and face each other 180° apart. They show 
a typical transformed spectrum of highly charged ®Kr ions ob- 
tained with this system. The spectrum was obtained by exciting 
with a 300-ys sweep from 17.5 to 19.5 MHz. The resonance peaks 
of 84K 4+, 84KPr35+ and 84K are clearly visible. 
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28150 (INIS-mf-14550, pp. 42) Measurement of the hydro- 
gen atom concentration by means of the Lyman-a-absorption. 
Misslinger, G. (Technische Univ., Vienna (Austria). Inst. fuer Alige- 
meine Physik); Posch, R.; Schwaerzler, C.; Laimer, J.; Stoeri, H. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ABSORPTION SPECTROSCOPY/ 
diamonds; ABSORPTION SPECTROSCOPY/hydrogen; ABSORP- 
TION SPECTROSCOPY /lyman lines; DIAMONDS; HYDROGEN; 
CONCENTRATION RATIO; DOPPLER BROADENING; LOW 
PRESSURE; TEMPERATURE DEPENDENCE 


28151 (INIS-mf-14550, pp. 163) Muonic cascade in hydro- 
gen. Lauss, B. (Oesterreichische Akademie der Wissenschaften, 
Vienna (Austria)); Ackerbauer, P.; Breunlich, W.H.; Jeitler, M.; 
Kammel, P.; Marton, J.; Prymas, W.; Zmeskal, J. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
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Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUONS/hydrogen 1; MUONS/nuclear cas- 
cades; MUONS/Atransfer reactions; CHARGE-COUPLED DEVICES; 
DEUTERIUM; EXCITED STATES; MATHEMATICAL MODELS; 
MUONS; X RADIATION 
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Refer also to citation(s) 25717, 26557, 26729, 26793, 27042, 
27808, 27815, 27818, 27824, 27827, 28196 


28152 (INIS-mf-14550, pp. 34) Superlattice of semiconduc- 
tors. Bauer, G. (inst. fuer Halbleiterphysik, Johannes Kepler Univ. 
Linz, A-4040 Linz (Austria)). Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS 

Short communication. CRYSTAL LATTICES/crystal growth; 
CRYSTAL LATTICES/electrical properties; CRYSTAL LATTICES/ 
lattice parameters; CRYSTAL LATTICES/magnetic proper- 
ties; ELECTRON DIFFRACTION; SCANNING ELECTRON 
MICROSCOPY; SEMICONDUCTOR MATERIALS 


28153 (INIS-mf-14550, pp. 56) Determination of the refrac- 
tive index of liquid SO,. Musso, M. (inst. fuer Physik und 
Biophysik, Univ. Salzburg, Hellbrunnerstrasse 34, A-5020 Salzburg 
(Austria)); Moser, G.; Asenbaum, A. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1994. 198p. (in German). 
(CONF-9409362-: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Con- 
vention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. REFRACTIVE INDEX/michelson interfer- 
ometer; REFRACTIVE INDEX/sodium oxides; FILTERS; LIQUIDS; 
PRESSURE DEPENDENCE; QUARTZ; TEMPERATURE RANGE 
0273-0400 K; VAPOR PRESSURE 


28154 (INIS-mf-14550, pp. 57) The problem of time- 
dependent optical voltage measurement of experiments with 
fast pulsheating. Maichen, W. (inst. fuer Experimentalphysik, 
Technische Univ. Graz, Petersgasse 16, A-8010 Graz (Austria)); 
Pottlacher, G.; Jaeger, H. O6csterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRIC MEASURING INSTRUMENTS/ 
joule heating; ELECTRIC MEASURING INSTRUMENTSAantalum; 
ELECTRIC MEASURING INSTRUMENTS/tungsten; TANTALUM; 
TUNGSTEN; ELECTRO-OPTICAL EFFECTS; KERR EFFECT; 
METALS 


28155 (INIS-mf-14550, pp. 67) Standardization of analytical 
measured and recorded data of surfaces using AES, SAM, 
XPS, SIMS, STM, AFM, EPMA, FIM and FIMS. Brandi, K.W. (inst. 
fuer Allgemeine Physik, Techn. Univ. Wien, 1040 Wien, Wiedner 
Hauptstr. 8-10 (Austria)); Boehmig, S.D.; Dreschler, G., Stoeri, H. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362—: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CALIBRATION STANDARDS/surfaces; 
ACOUSTIC MICROSCOPY; AUGER ELECTRON’ SPEC- 
TROSCOPY; SURFACES; DATA ACQUISITION; DATA 
PROCESSING; ELECTRON MICROSCOPY; ION MICROSCOPY; 
MEASURING INSTRUMENTS; X-RAY SPECTROMETERS 


28156 (INIS-mf-14550, pp. 71) The dynamical structure of 
liquid lithium. Nowotny, G. (Technische Univ., Vienna (Austria). 1. 
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inst. fuer Theoretische Physik); Kahl, G.; Hafner, J. Oesterreichis- 
che Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In 
German). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPUTERIZED SIMULATION/ithium 7; 
COMPUTERIZED SIMULATION/numerical analysis; CORRELA- 
TION FUNCTIONS; DIFFUSION LENGTH; LIQUID METALS; 
MATHEMATICAL MODELS; NEUTRON DIFFRACTION; NONLO- 
CAL POTENTIAL; SPECIFIC HEAT; STRUCTURE FACTORS; 
TEMPERATURE RANGE 


28157 (INIS-mf—-14550, pp. 71) Selfconsistent determination 
of the atomic and electronic structure of a model liquid. Winn, 
M.D. (Technische Univ., Vienna (Austria). 1. Inst. fuer Theoretische 
Physik); Rassinger, M.; Kahl, G. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LiQUIDS/electron density; LIQUIDS/ 
interatomic forces; COMPUTERIZED SIMULATION; LIQUIDS; 
MATHEMATICAL MODELS; NUMERICAL ANALYSIS; STRUC- 
TURE FACTORS 


28158 (INIS-mf—-14550, pp. 83) Influence of dislocations on 
electronic properties of nipi structures. Span, G. (Montanuniver- 
sitaet Leoben (Austria). Inst. fuer Physik); Oswald, J.; Heigl, G. 
Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DISLOCATIONS/electrical properties; 
DISLOCATIONS/holes; DISLOCATIONS/mathematical models; 
DISLOCATIONS/semiconductor devices; CHARGED PARTICLES; 
DISLOCATIONS; HOLES; POINT DEFECTS; POTENTIALS; 
TRANSITION TEMPERATURE 


28159 (INIS-mf-14550, pp. 84) Millimeter wave-magneto 
spectroscopy of dilute and flexible two-dimensional electronic 
systems (2DES). Kulac, |. (Montanuniversitaet Leoben (Austria). 
Inst. fuer Physik); Sundaram, G.M.; Meisels, R.; Kuchar, F.; Foxon, 
C.T.; Harris, J.J. Oesterreichische Physikalische Geselischaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC SPECTROMETERS/ 
aluminium arsenides; MAGNETIC SPECTROMETERS /gallium 
arsenides; MAGNETIC SPECTROMETERS/magnetic fields; ELEC- 
TRIC CONDUCTIVITY; ELECTRON-ELECTRON INTERACTIONS; 
GEOMETRY; SPIN 


28160 (INIS-mf-14550, pp. 85) Drifting phenomena and 
complex formation in copper-doped n-silicon. Fritsch, G. (inst. 
fuer Experimentalphysik, Karl Franzens Univ. Graz, Universitaet- 
splatz 5, 8010 Graz (Austria)); Czaputa, R. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON DRIFT/crystal doping; ELEC- 
TRON DRIFT/point defects; ELECTRON DRIFT/silicon; COOLING; 
COPPER; CRYSTAL DEFECTS; DIFFUSION; ELECTRIC FIELDS; 
SILICON; TEMPERATURE RANGE 0273-0400 K 


28161 (INIS-mf-14550, pp. 85) Abnormal behaviour of lumi- 
nescence of chemically oxidized porous silicon. Fritzl, R. (inst. 
fuer Experimentalphysik, Karl Franzens Univ. Graz, Universitaet- 
splatz 5, 8010 Graz (Austria)); Czaputa, R.; Popitsch, A. 
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Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PHOTOLUMINESCENCE/oxidation; PHO- 
TOLUMINESCENCE/porous materials; PHOTOLUMINESCENCE/ 
silicon; PHOTOLUMINESCENCE/surfaces; ATMOSPHERIC CHEM- 
ISTRY; DECOMPOSITION; ELECTRON SPIN RESONANCE; 
MATHEMATICAL MODELS; NITRIC ACID; PHOTOLUMINES- 
CENCE; OXIDATION; SILICON; SURFACES; SPIN 


28162 (INIS-mf—14550, pp. 95) Temperature dependence of 
line width of persistent spectral holes in the infrared absorp- 
tion of SeH molecules in chalcogenide glasses. Till, R. (Ludwig 
Boltzmann Inst. fuer Festkoerperphysik, Kopernikusgasse 15, 1060 
Wien (Austria)); Sievers, AJ. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ABSORPTION SPECTROSCOPY/ 
temperature dependence; CHALCOGENIDES/absorption spec- 
troscopy; ARSENIC; CHALCOGENIDES; GERMANIUM; GLASS; 
INFRARED SPECTRA; LINE WIDTHS; SELENIUM; SELENIUM 
HYDRIDES 


28163 (INIS-mf-14550, pp. 96) Determination of dislocation 
densities in high pure silver by electrical resistance and low- 
field Hall effect. Sachslehner, F. (Vienna Univ. (Austria). Inst. fuer 
Festkoerperphysik); Kocer, M. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILVER/dislocations; ANISOTROPY; 
ELECTRIC CONDUCTIVITY; HALL EFFECT; ION DENSITY; 
MATHEMATICAL MODELS; MATTHIESSEN RULE; METALS; SIL- 
VER; DISLOCATIONS; TEMPERATURE RANGE 0000-0013 K; 
TEMPERATURE RANGE 0013-0065 K; TEMPERATURE RANGE 
0065-0273 K; TEMPERATURE RANGE 0273-0400 K 


28164 (INIS-mf—14550, pp. 98) Magnetic Raman scattering 
on YBa2Cu,0~.3 monocrystals. Knoll, P. (inst. fuer Experimen- 
talphysik Univ. Graz, Universitaetsplatz 5, 8010 Graz (Austria)); 
Mayer, M.; Pressi, M.; Lo, S.; Holzinger-Schweiger, E. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BARIUM OXIDES/raman effect; COPPER 
OXIDES/raman effect; MONOCRYSTALS/raman effect; YTTRIUM 
OXIDES/raman effect; MAGNETIC FIELDS; MAGNETIC SPEC- 
TROMETERS; MONOCRYSTALS; POLARIZATION; RESONANCE; 
SCATTERING; SUPERCONDUCTORS 


28165 (INIS-mf-14550, pp. 98) The Raman continuum of 
YBazCu3,0¢9 monocrystals. Knoll, P. (inst. fuer Experimental- 
physik Univ. Graz, Universitaetsplatz 5, 8010 Graz (Austria)); 
Mayer, M.; Pressi, M.; Lo, S.; Holzinger-Schweiger, E. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. BARIUM OXIDES/raman spectra; COP- 
PER OXIDES/raman spectra, MONOCRYSTALS/raman spectra; 
YTTRIUM OXIDES/raman spectra; FREQUENCY ANALYSIS; LU- 
MINESCENCE; MONOCRYSTALS; PHONONS; POLARIZATION; 
RAMAN SPECTROSCOPY; REFRACTIVE INDEX; SENSITIVITY 
ANALYSIS; SUPERCONDUCTORS; TOTAL CROSS SECTIONS 





28166 (INIS-mf-14550, pp. 112) Correlation effects in 
highly doped II-V semiconductors. Ostermayer, G. (Johannes 
Kepler Univ., Linz (Austria)); Brunthaler, G.; Jantsch, W.; Skier- 
biszewski, C.; Wilamowski, Z. Oecesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual! Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SEMICONDUCTOR MATERIALS/electron 
correlation, ALUMINIUM; ARSENIC; COULOMB FIELD; DOPED 
MATERIALS; FERMI GAS; GALLIUM; MATHEMATICAL MODELS; 
SELF-SHIELDING; SILICON; TEMPERATURE CONTROL 


28167 (INIS-mf-14550, pp. 144) Ultrafast dynamics of ele- 
mentary excitations in semiconductors and great molecules in 
solutions. Elsaesser, T. (Max-Born-Inst. Berlin (Germany)). Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. EMISSION SPECTROSCOPY /aromatics; 
EMISSION SPECTROSCOPY/semiconductor materials; COHER- 
ENT RADIATION; DYNAMICS; AROMATICS; EXCITATION; LIGHT 
TRANSMISSION; MOLECULES; OSCILLATION MODES 


28168 (LA-SUB—95-94) Transport in statistical media. Final 
report, May 1, 1988—May 1, 1990. Pomraning, G.C. Los Alamos 
National Lab., NM (United States); California Univ., Los Angeles, 
CA (United States). School of Engineering and Applied Science. 
Jul 1990. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95014558. Source: OSTI; NTIS; GPO Dep. 

The technical content of these five papers is summarized in this 
report: Benchmark results for particle transport in a binary Markov 


statistical medium; Statistics, renewal theory, and particle transport; 
asymptotic limits of a statistical transport description; renormalized 
equations for linear transport in stochastic media; and solution 
methods for discrete state Markovian initial value problems. 


28169 (LA-UR-95-2182) Density functional calculations for 
prediction of ultra-thin film structure and properties. Trickey, 
S.B. (Florida Univ., Gainesville, FL (United States)); Boettger, J.C. 
Los Alamos National Lab., NM (United States). [1995]. 12p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9506170-—2: Condensed matter theories, Caracas 
(Venezuela), 12-17 Jun 1995). Order Number DE95016848 
Source: OSTI; NTIS; GPO Dep. 

Most of the published theoretical and calculational effort on un- 
supported, ordered, ultra-thin films (“UTF”) in vacuo has focused 
on the thickest computationally feasible systems as models for sur- 
face properties of semi-infinite slabs. Crystalline periodic length 
scales in two cartesian dimensions combined with molecular- scale 
thickness in the third, however, make UTF's strong candidates for 
the occurrence of quantum interference effects. Many UTF proper- 
ties were predicted first from jellium slab models. A noteworthy 
prediction was that there would be large oscillations in the work 
function as a function of layer number. Extensive calculations on a 
variety of N-layers (N = 1,2,3... atomic planes) using all-electron, 
full-potential, local-spin-density approximation techniques show that 
the work function oscillation is weaker than expected but that there 
are significant layer-number dependences in the equilibrium lattice 
parameters, inter-planar spacings, electronic structure, density of 
states, and electronic stopping power. This paper reviews our own 
calculations as well as some others. Our objectives include the dis- 
cernment of systematics within UTF's, systematics in relationship 
to their counterpart crystals, relationship with surface properties, 
and appraisal of challenges to current models and methods. 


28170 (LA-UR-95-2506) Some results on hyperscaling in 
the 3D Ising model. Baker, G.A. Jr. (Los Alamos National Lab., 
NM (United States). Theoretical Div.); Kawashima, Naoki. Los 
Alamos National Lab., NM (United States). [1995]. 9p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9507156—1: Hayashibara forum ‘95, Kyoto 
(Japan), Jul 1995). Order Number DE95017012. Source: OSTI; 
NTIS; GPO Dep. 

The authors review exact studies on finite-sized 2 dimensional 
Ising models and show that the point for an infinite-sized model at 
the critical temperature is a point of nonuniform approach in the 
temperature-size plane. They also illuminate some strong effects of 
finite-size on quantities which do not diverge at the critical point. 
They then review Monte Carlo studies for 3 dimensional Ising mod- 
els of various sizes (L = 2-100) at various temperatures. From 
these results they find that the data for the renormalized coupling 
constant collapses nicely when plotted against the correlation 
length, determined in a system of edge length L, divided by L. 
They also find that ¢,/L > 0.26 is definitely too large for reliable 
studies of the critical value, g*, of the renormalized coupling con- 
stant. They have reasonable evidence that ¢,/L ~ 0.1 is adequate 
for results that are within one percent of those for the infinite sys- 
tem size. On this basis, they have conducted a series of Monte 
Carlo calculations with this condition imposed. These calculations 
were made practical by the development of improved estimators for 
use in the Swendsen-Wang cluster method. The authors found 
from these results, coupled with a reversed limit computation (size 
increases with the temperature fixed at the critical temperature), 
that g* > 0, although there may well be a sharp downward drop in 
g as the critical temperature is approached in accord with the 
predictions of series analysis. The results support the validity of hy- 
perscaling in the 3 dimensional Ising model. 


28171 (LA-UR-95-2556) Shock wave plasticity in Mo at 
293K and 1673K. Tonks, D.L. Los Alamos National Lab., NM 
(United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950846-15: American Physical Society biennial conference on 
shock compression of condensed matter, Seattle, WA (United 
States), 13-18 Aug 1995). Order Number DE95016999. Source: 
OSTI; NTIS; GPO Dep. 

The shock wave plasticity of Mo is extracted from two VISAR 
wave profiles; of about 110 kbar strength at 293 K and of about 
120 kbar strength at 1673 K. The Wallace weak shock analysis is 
used to obtain the plastic strain and deviatoric stress, and the nor- 
mal stress and volumetric strain, through the shock rise from the 
velocity profile data. The Wallace analysis uses the steady wave 
assumption for the plastic portion of the shock rise, a plausible 
evolution for the precursor portion, a thermoelastic model, and the 
mechanical equations of motion. Comparison of the high and low 
temperature results is of interest in assessing the mechanisms of 
plastic flow. In the results, the (von Mises equivalent) peak devia- 
toric stresses are 12.8 kbar and 20.3 kbar, for the hot and cold Mo, 
respectively, while the peak plastic strain rate of the hot Mo is 
about 2.6 times that of the cold Mo. These values rule out thermal 
activation. In addition, they are not consistent with a simple phonon 
viscosity linear in the temperature. Additional effects are needed to 
explain the results, e.g. evolution of the mobile dislocation density. 


28172 (LBL-36714) Quantum effects in the hot electron 
microbolometer. Tang, A.; Richards, P.L. Lawrence Berkeley 
Lab., CA (United States). Oct 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-941013-50: Applied superconductivity conference, Boston, 
MA (United States), 16-21 Oct 1994). Order Number DE95014776. 
Source: OSTI; NTIS; GPO Dep. 

The theory of the hot electron microbolometer proposed by 
Nahum et al. assumed that the photon energy is thermalized in the 
electrons in the Cu absorber before relaxing to the lattice. Since 
the photons initially excite individual electrons to Kw>>kgT, how- 
ever, direct relaxation of these hot electrons to phonons must also 
be considered. Theoretical estimates suggest that this extra relax- 
ation channel increases the effective thermal conductance for 
Kw>>kgT and influences bolometer noise. Calculations of these 
effects are presented which predict very useful performance both 
for ground-based and spacebased astronomical photometry at mil- 
limeter and submillimeter wavelengths. 


28173 (LBL-37133) Mid-gap two-photon four-wave mixing 
in II-V semiconductors. Bar-Ad, S.; Bolton, S.R.; Chemla, D.S. 
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Lawrence Berkeley Lab., CA (United States). Mar 1995. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950540-1: 15. conference on lasers 
and electro-optics and 5th quantum electronics and laser science 
conference, Baltimore, MD (United States), 21-26 May 1995). Or- 
der Number DE95014835. Source: OSTI; NTIS; GPO Dep. 

We report the observation of four-wave mixing signals in mid-gap 
excitation of GaAs and InP, using a femtosecond infrared contin- 
uum. We interpret these signals as a two-photon nonlinearity. 


28174 (LBL-37139) Ultrafast spectroscopy of GaAs under 
magnetic field. Mycek, M.A. (and others); Siegner, U.; Glutsch, S. 
Lawrence Berkeley Lab., CA (United States). Mar 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950540-11: 15. conference on lasers 
and electro-optics and 5th quantum electronics and laser science 
conference, Baltimore, MD (United States), 21-26 May 1995). Or- 
der Number DE95014837. Source: OSTI; NTIS; GPO Dep. 

Surprising and novel results are obtained for both the linear and 
the nonlinear optical response of GaAs under magnetic field. Using 
a variety of spectroscopic techniques, we measure field dependent 
effects due to Coulomb correlation. 


28175 (SAND—95-0918) Electron phase coherent effects in 
nanostructures and coupled 2D systems. Simmons, J.A.; Lyo, 
S.K.; Klem, J.F.; Sherwin, M.E.; Harff, N.E.; Eiles, T.M.; Wendt, 
J.R. Sandia National Labs., Albuquerque, NM (United States). May 
1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95014534. Source: OSTI; NTIS; GPO Dep. 

This report describes the research accomplishments achieved 
under the LDRD Project “Electron Phase Coherent Effects in 
Nanostructures and Coupled 2D Systems.” The goal of this project 
was to discover and characterize novel quantum transport phenom- 
ena in small semiconductor structures at low temperatures. 
Included is a description of the purpose of the research, the vari- 
ous approaches used, and a detailed qualitative description of the 
numerous new results obtained. The first appendix gives a detailed 
listing of publications, presentations, patent applications, awards 
received, and various other measures of the LDRD project suc- 
cess. Subsequent appendices consist of reprinted versions of 
several specific,” scientific journal publications resulting from this 
LDRD project 


28176 (SAND-95-1842C) Mesoscopic simulations of re- 
crystallization. Holm, E.A. (Sandia National Labs., Albuquerque, 
NM (United States)); Rollett, A.D.; Srolovitz, D.J. Sandia National 
Labs., Albuquerque, NM (United States); Los Alamos National 
Lab., NM (United States). [1995]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000 ; 
W-7405-ENG-36. (LA-UR-95-2257; CONF-9506252-1: NATO Ad- 
vanced Study Institute on computer simulation in materials science: 
Nano/Meso/Macroscopic space and time scales meeting, lle 
d’Oleron (France), 6-16 Jun 1995). Order Number DE95016741. 
Source: OSTI; NTIS; GPO Dep. 

The application of computer simulation to grain growth and 
recrystallization was strongly stimulated in the early 80s by the re- 
alization that Monte Carlo models could be applied to problems of 
grain structure evolution. By extension of the Ising model for do- 
main modeling of magnetic domains to the Potts model (with 
generalized spin numbers) it was then possible to represent dis- 
cretely grains (domains) by regions of similarly oriented sets of 
material (lattice) points. In parallel with this fascinating develop- 
ment, there also occured notable work on analytical models, 
especially by Abbruzzese and Bunge, which has been particularly 
useful for understanding the variation of texture (crystallographic 
preferred orientation) during grain growth processes. Geometric 
models of recrystallization, worked on most recently and produc- 
tively by Nes et al., have been useful in connection with grain size 
prediction as a result of recrystallization. Also, mesh-based models 
have been developed to a high degree by Kawasaki, Fradkov and 
others, and, rather recently, by Humphreys to model not just grain 
growth but also the nucleation process in recrystallization. These 
models have the strength that they deal with the essential features 
of grains, i.e. the nodes, but have some limitations when second 
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phases must be considered. These various approaches to model- 
ing of recrystallization processes will be reviewed, with a special 
emphasis on practical approaches to implementing the Potts 
model. This model has been remarkably successful in modeling 
such diverse phenomena as dynamic recrystallization, secondary 
recrystallization (abnormal grain growth), particle-inhibited recrystal- 
lization, and grain structure evolution in soldering and wekding. In 
summary, the application of mesoscopic simulation to the phenom- 
enon of recrystallization has yielded much new insight into some 
longstanding deficiencies in our understanding. 


28177 (UCRL-JC—116992) Solid hydrogen structure. Collins, 
G.W.; Unites, W.G.; Mapoles, E.R.; Magnotta, F.; Bernat, T.P. 
Lawrence Livermore National Lab., CA (United States). Nov 1994. 
12p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9406246-2: Air Force high 
energy density materials contractors conference, Crystal Bay, NV 
(United States), 5-7 Jun 1994). Order Number DE95015027. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The J=0—>2 Raman signal from solid J=0 D2 or He reveals 
HCP structure when deposited at a rate 0.1 < R(,/min) < 40 onto 
MgFz at Tg/T > 0.3, a mixture of HCP and FCC crystals at 0.2 < 
Ty/Tt < 0.3 and possibly a randomly stacked close packed struc- 
ture at Tg/Ti < 0.2, where Typ, is the triple point temperature. 
Non-HCP crystals transform to HCP continuously and irreversibly 
with increasing T. Finally, the crystal size decreases with decreas- 
ing Ty and increasing R, from ~ 1 mm at Tg ~ 0.8 Tp and R ~ 2 
u/min to ~ 1 wm at 0.25 Ty and R ~ 40 u/min. 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 26680, 26703, 26736, 27798, 27802, 
28097, 28098, 28099, 28106, 28126, 28206, 28215, 28251 


28178 (CBPF-NF—-055/94) Low-temperature properties of 
Ce(Ru;_, Mx)2 Geo, M = Fe,Au. Fontes, M.B. (Centro Brasileiro 
de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)); El- 
Massalami, M.; Aliaga-Guerra, D.; Giordanengo, B.; Bud ko, S.L.; 
Guimaraes, A.P.; Baggio-Saitovitch, E.M.; Gavilano, J.L. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Oct 1994. 9p. Order Number DE96601159. Source: OSTI; 
NTIS; INIS. 

Measurements were performed of electrical resistivity, AC sus- 
ceptibility, magnetization, Moessbauer effect and NMR on the 
series of intermetallic compounds Ce(Ru;_, Mx) Geo, M = Fe, Au 
for 0 < x < 0.1. The parent compound Ce Ruz Ges orders ferro- 
magnetically below 7.5 K, with f-electron showing only a small 
mass-enhancement at low temperatures. However, its crystal struc- 
ture and Fermi surface are closely related to the heavy-electron 
superconductor Ce Ruz Siz. Analysis of X-ray diffraction patterns 
confirmed the structure to be of the Th Cro Sio-type, with no 
foreign phases detected. The results of our Moessbauer studies in- 
dicate that Fe goes into the Ru sites with no magnetic moment. 
NMR _ signals were observed in the Fe-do samples with 
quadrupolar interaction that can be related to ’° Ge nucleus (l=9/ 
2). (author). 8 refs, 3 figs. 


28179 (CBPF-NF—056/94) Moessbauer studies on the inter- 
metallic pseudo-ternary Ce(Ru;_, Fex)2 Ge2 compound (0 < x 
< 1). Fontes, M.B.; Passamani, E.C.; El-Massalami, M.; Baggio- 
Saitovitch, E.M. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). Oct 1994. 9p. Order Number 
DE96601160. Source: OSTI; NTIS; INIS. 

5? Fe Moessbauer measurements on the Ce(Ru;_, Fex)2 Geo 
series of compounds (0< x < 1.0) were performed at 300 K and 
4.2 K. All samples showed a quadrupolar interaction with an asym- 
metry that was due to texture effects. Moreover, at 4.2 K, and for x 
< 0.5, the observed spectra could be well fitted with a small trans- 
ferred hyperfine field (< 1 T) that decreased with Fe-concentration. 
This agrees with ac susceptibility observation that the localized 
character of the Ce-moment was systematically decreasing with Fe 
concentration. For x > 0.5, no transferred hyperfine field was ob- 
served, consistent with the absence of localized Ce-moments 





supported by our magnetization measurements. (author). 5 refs, 2 
figs. 


28180 (CBPF-NF—058/94) NMR study of Gd» Fe;7 Ny, inter- 
metallic compounds. Sarthour, R. (Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)); Guimaraes, A.P.; 
Gama, S.; Colucci, C.C.; Lord, J.S.; Riedi, P.C. Centro Brasileiro 
de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Oct 
1994. 6p. Order Number DE96601161. Source: OSTI; NTIS; INIS. 

Presented at the International Conference on Magnetism, War- 
saw, PO, 1994. 

The 5” Fe, 55 Gd and 15? Gd NMR of Gdo Fe;7 Nx was mea- 
sured in the ordered magnetic state at 4.2 K for 0 < x < 3. The 
NMR signal intensities fall with increasing nitrogen content. The 5” 
Fe lines were found to move to higher frequencies with increasing 
x In agreement with Moessbauer experiments. The nitrogenation of 
the particles was found to be inhomogeneous. (author). 11 refs, 1 
fig. 


28181 (CONF-9507161—1) Time-resolved materials science 
opportunities using synchrotron x-ray sources. Larson, B.C. 
(Oak Ridge National Lab., TN (United States). Solid State Div.); 
Tischler, J.Z. Oak Ridge National Lab., TN (United States). Jun 
1995. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Time-resolved 
electron and x-ray diffraction conference; San Diego, CA (United 
States); 9-14 Jul 1995. Order Number DE95017449. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The high brightness, high intensity, and pulsed time-structure of 
synchrotron sources provide new opportunities for time-resolved x- 
ray diffraction investigations. With third generation synchrotron 
sources coming on line, high brilliance and high brightness are 
now available in x-ray beams with the highest flux. In addition to 
the high average flux, the instantaneous flux available in syn- 
chrotron beams is greatly enhanced by the pulsed time structure, 


which consists of short bursts of x-rays that are separated by 
~tens to hundreds of nanoseconds. Time-resolved one- and two- 
dimensional position sensitive detection techniques that take 
advantage of synchrotron radiation for materials science x-ray 
diffraction investigations are presented, and time resolved materials 
science applications are discussed in terms of recent diffraction 
and spectroscopy results and materials research opportunities. 


28182 (INIS-mf-14550, pp. 29) Diffraction and interferome- 
try of cold neutrons in space and time. Gaehler, R. (Fakultaet 
fuer Physik, Technische Univ. Muenchen, 85747 Garching, Munich 
(Germany)). Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. NEUTRON DIFFRACTION/cold neutrons; 
NEUTRON DIFFRACTION/interferometers; NEUTRON DIFFRAC- 
TiON/interferometry; DIFFRACTION METHODS; MACH-ZEHNDER 
INTERFEROMETER; INTERFEROMETERS; INTERFEROMETRY; 
POTENTIAL SCATTERING; TIME-OF-FLIGHT METHOD; WAVE 
PROPAGATION 


28183 (INIS-mf-—14550, pp. 95) Investigation of segregation 
in Au-30at%Pt using positron annihilation. Pahl, W. (Vienna 
Univ. (Austria). Inst. fuer Experimentalphysik); Groeger, V.; Du- 
pasquier, A. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. _POSITRONIUM/annihilation; SEG- 
REGATION/goki; SEGREGATION/platinum; DIFFUSION; 
MATHEMATICAL MODELS; PHASE STUDIES; POSITRONIUM; 
ANNIHILATION; SEGREGATION; GOLD; PLATINUM; SPEC- 
TROSCOPY; TRAPPING; TWO-PHASE FLOW 
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28184 (INIS-mf-14550, pp. 100) Formation of a magnetic 
order in Y(°’Fe)Mn>. Gratz, E. (Technische Univ., Vienna (Aus- 
tria). Inst. fuer Experimentaiphysik); Haeufler, T.; Lindbaum, A.; 
Richter, T.; Wiesinger, G.; Poesinger, A.; Steiner, W.; 
Woegerbauer, H. Oesterreichische Physikalische Gesellschaft, Vi- 
enna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. X-RAY DIFFRACTOMETERS/magnetic 
fields; X-RAY DIFFRACTOMETERS/moessbauer spectrometers; 
YTTRIUM COMPOUNDS/iron 57; YTTRIUM COMPOUNDS/ 
manganese; MAGNETIC FIELD CONFIGURATIONS; NEUTRON 
DIFFRACTION; SPIN; TEMPERATURE CONTROL; MANGANESE 


28185 (INIS-mf-14550, pp. 101) Detection of field-induced 
phase transition using neutron diftraction. Badurek, G. (inst. 
fuer Kernphysik, Tech. Univ., Wiedner Hauptstrasse 8-10, 1040 
Wien (Austria)); Rader, S.; Groessinger, R. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIFERROMAGNETIC MATERIALS/ 
manganese fluorides; ANTIFERROMAGNETIC MATERIALS/ 
monocrystals; PHASE TRANSFORMATIONS/magnetic _ fields; 
PHASE TRANSFORMATIONS/neutron diffraction; PHASE TRANS- 
FORMATIONS /pulsed neutron techniques; MONOCRYSTALS; 
NEUTRON FLUX; SOLENOIDS; THYRISTORS; TRIGA-2-VIENNA 
REACTOR 


28186 (INIS-mf-14550, pp. 102) Angular dependence of the 
neutron depolarization in Nd-Fe-B permanent magnetic materi- 
als. Badurek, G. (inst. fuer Kernphysik, Tech. Univ., Wiedner 
Hauptstrasse 8-10, 1040 Wien (Austria)); Riedler, P.; Groessinger, 
R. Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. ANGULAR MOMENTUM TRANSFER/ 
depolarization; ANGULAR MOMENTUM TRANSFER/iron; ANGU- 
LAR MOMENTUM TRANSFER/neutrons; DEPOLARIZATION; 
IRON; NEUTRONS; ANISOTROPY; DOMAIN STRUCTURE; HEAT 
TREATMENTS; NEODYMIUM BORIDES; PERMANENT MAG- 
NETS 


28187 (INIS-mf-14550, pp. 102) Investigation of magnetic 
fatigue in amorphic bands using neutron depolarization. Sin- 
necker, J.P. (Universidade Estadual de Campinas, SP (Brazil); 
Turtelli, R.S.; Badurek, G.; Riedier, P.; Groessinger, R. Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(in German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). in 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short’ communication. IRON COMPOUNDS/boron; IRON 
COMPOUNDS/silicon; MAGNETIC PROPERTIES/amorphous 
state; MAGNETIC PROPERTIES/depolarization; MAGNETIC 
PROPERTIES/neutrons; COPPER; DOMAIN STRUCTURE; 
FERROMAGNETIC MATERIALS; BORON; SILICON; DEPOLAR- 
IZATION; NEUTRONS; MAGNETIC SUSCEPTIBILITY; NIOBIUM 


28188 (INIS-mf—-14550, pp. 105) A system for measurement 
of the temperature dependence of magnetostriction of amor- 
phous materials. Groessinger, R. (Technische Univ., Vienna 
(Austria). 2. Inst. fuer Experimentalphysik); Kuss, C.; Taraba, M. 
Oesterreichische Physikalische Geselischaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. MAGNETOSTRICTION/amorphous state; 
MAGNETOSTRICTION/magnetic properties; ALTERNATING CUR- 
RENT; ELECTRIC POTENTIAL; MAGNETIC FIELDS; MAGNETIC 
SUSCEPTIBILITY; MAGNETOSTRICTION; ROTATION; TEMPER- 
ATURE MEASUREMENT; TEMPERATURE RANGE 0273-0400 K; 
TEMPERATURE RANGE 0400-1000 K 


28189 (INIS-mf—-14550, pp. 186) Investigation of the shear- 
induced cristallization of isotactic polypropylene using 
synchrotron radiation. Dodes, R. (Technische Univ., Vienna (Aus- 
tria). Inst. fuer Angewandte und Technische Physik); Skalicky, P.; 
Dragaun, H.; Moitzi, J. Odcesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL MODELS/polypropylene; CRYS- 
TAL MODELS/synchrotron radiation; CRYSTAL GROWTH; 
POLYPROPYLENE; CRYSTAL-PHASE TRANSFORMATIONS; 
CRYSTALS; DESY; SHEAR; SHEAR PROPERTIES; STRESS RE- 
LAXATION 


28190 (INIS-mf—14550, pp. 186) Layer structures in two- 
component injection-molding parts. Gobec, G. (Graz Univ. 
(Austria). Inst. fuer Physikalische Chemie); Zipper, P.; Kukla, C.G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MATERIALS WORKING/layers; MA- 
TERIALS WORKING/x-ray diffraction; CRYSTAL GROWTH; 
INJECTION; LATTICE PARAMETERS; LAYERS; POLYPROPY- 
LENE; SMALL ANGLE SCATTERING; VISCOSITY 


28191 (INIS-mf-14552) Proceedings of the symposium on 
the application of nuclear technology for socio-economic de- 
velopment of Nigeria. The Sheda Science And Technology 
Complex, The Presidency, Abuja, Nigeria. No corporate text avail- 
able. 1992. 150p. Sponsored by Sheda Science and Technology 
Complex, Abuja (Nigeria). (CONF-9211344—: Symposium on the 
application of nuclear technology for socio-economic development 
of Nigeria, Abuja (Nigeria), 17-19 Nov 1992). Order Number 
DE95636127. Source: OSTi; NTIS (US Sales Only); INIS. 

This volume of the proceedings of The Symposium On The Ap- 
plication Of Nuclear Technology For Socio-Economic Development 
Of Nigeria (ANTSED) held at Sheraton Hotel And Towers, Abuja 
from 17-19 November 1992, contains the full texts of about 13 
technical papers and speeches of invited dignitaries presented at 
the conference. It was organised by Sheda Science And Technol- 
ogy Complex (SHETSCO), The Presidency, Abuja. Speakers at the 
symposium were drawn from the Universities, International Atomic 
Energy Agency, Vienna under the TOKTEN Programme of the UN, 
and the Industries. The topics for the symposium were sufficiently 
broad-based to meet the objectives of the organizers, namely to in- 
form the society about the benefits of the peaceful uses of nuclear 
technology in the Agriculture, Industry, Energy and Health Sectors. 
Safety in the operation of nuclear plants was also one of the topics 
addressed at the symposium. The papers were fully discussed dur- 
ing the conference and the discussions are included in the volume. 
The organizing committee wishes to thank all authors for their pre- 
sentation and cooperation in promptly submitting their manuscripts 
and the participants for their excellent contributions during the sym- 
posium. 


28192 (JINR-E-14-95-1) Experimental study of the vibra- 
tional spectrum and structure variations in NH,Cl under high 
pressure. Balagurov, A.M. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics); Savenko, 
B.N.; Borman, A.V.; Glazkov, V.P.; Goncharenko, |.N.; Somenkov, 
V.A.; Syrykh, G.F. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Neutron Physics. 1995. 6p. Order Number 
DE96601162. Source: OSTI; NTIS (US Sales Only); INIS. 
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An application of the sapphire anvils technique to the study of 
the vibrational spectra of hydrogen containing systems by inelastic 
neutron scattering under high pressure is described. The experi- 
ments were performed with a time-of-flight spectrometer DN-12 at 
the IBR-2 pulsed reactor in Dubna. The structural changes and 
pressure dependence of the libration and lattice modes in NH,Cl 
were studied up to 40 kbar. The results give some evidence of the 
NH,* ion instability. 10 refs., 3 figs. 


28193 (JINR-R-13-95-14) Time-of-flight neutron spectrome- 
ter for investigations of micro samples under high pressure. 
Aksenov, V.L. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics); Balagurov, A.M.; Platonov, 
S.L.; Savenko, B.N.; Glazkov, V.P.; Naumov, |.V.; Somenkov, V.A.; 
Syrykh, G.F. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Neutron Physics. 1995. 14p. (in Russian). Order 
Number DE96601163. Source: OSTI; NTIS (US Sales Only); INIS. 

A new neutron spectrometer for investigation of elastic neutron 
scattering on polycrystal micro samples under high pressure in dia- 
mond and sapphire anvils cells is described. The spectrometer is 
operating at the pulsed reactor IBR-2 in JINR. The time-of-flight 
method and circular multi counter detector are used for the regis- 
tration of the scattered neutrons spectrum. Parameters and 
methodical peculiarities of the device and the examples of experi- 
mental studies are given. (author). 15 refs., 9 figs., 2 tabs. 


28194 (KFTI-93-38) Time of life of positrons in niobium 
vacuum condensates. Zabolotnyj, V.D.; Sleptsov, S.N.; Dikij, 
N.P.; Matyash, P.P. Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1993. 20p. (In 
Russian). Order Number DE96601164. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The defect structure of niobium condensate was studied by time 
of life measurement method. The material was condensed at differ- 
ent strength and temperatures of a substrate. The content of 
nitrogen, oxygen and hydrogen in some samples was controlled by 
nuclear-physical methods. An analysis of measurement results on 
the base of three-level capture model is given. 26 refs., 7 figs. 


28195 


(KURRI-TR-396) Proceedings of the symposium on 
‘physical properties and neutron diffractions on hydrogen- 
bonded ferroelectrics’. Shiozaki, Yoichi (Hokkaido Univ., Sapporo 
(Japan). Dept. of Physics); Iwata, Yutaka (eds.). Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. Oct 1994. 94p. (in 
Japanese). (CONF-9403239-: Symposium on ‘physical properties 
and neutron diffractions on hydrogen-bonded ferroelectrics’, Kuma- 


tori (Japan), 24-25 Mar 1994). Order Number DE95502191. 
Source: OSTI; NTIS; INIS. 
This issue is the collection of the papers presented at the title 


meeting. The 7 of the presented papers are indexed individually. 
(J.P.N.). 


28196 (LA-UR-95-2345) Neutron diffraction study of NiTi 
during compressive deformation and after shape-memory 
recovery. Dunand, D.C. (Massachusett Inst. of Technology, Cam- 
bridge, MA (United States). Dept. of Materials Science and 
Engineering); Mari, D.; Bourke, M.A.M.; Goldstone, J.A. Los 
Alamos National Lab., NM (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States);Schweizerischer Na- 
tionalfonds zur Foerderung der Wissenschaftlichen Forschung, 
Bern (Switzerland);Massachusetts Inst. of Tech., Cambridge, MA 
(United States). DOE Contract W-7405-ENG-36. (CONF-9508145— 
z. International conference on martensitic transformations, 
Lausanne (Switzerland), 20-25 Aug 1995). Order Number 
DE95016835. Source: OSTI; NTIS; GPO Dep. 

Neutron diffraction measurements of internal elastic strains and 
texture were performed during compressive deformation of marten- 
sitic NiTi deforming by twinning. Rietveld refinement of the 
diffraction spectrum was performed in order to obtain lattice param- 
eter variations and preferred orientation of martensitic variants. The 
elastic internal strains, are proportional to the externally applied 
stress but strongly dependent on crystallographic orientation. Plas- 
tic deformation by matrix twinning is consistent with type | (1-1-1) 
twinning, whereby (100) and (011) planes tend to align perpendicu- 
lar and parallel to the stress axis, respectively. The preferred 
orientation ratio r according to the model by March and Dollase is 





proportional to the macroscopic plastic strain for (100) and (011) 
planes for loading, unloading and shape-memory recovery. To the 
best of our knowledge, this is the first in situ bulk measurement of 
reversible twinning in NiTi. Finally, shape-memory recovery results 
in a marked change of NiTi cell parameters. 
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28197 (CONF-9404137-, pp. 218-225) Numerical simulation 
of nonequilibrium effects in argon plasma jets. Chang, C.H. 
(idaho National Engineering Lab., Idaho Falls, ID (United States)). 
Argonne National Lab., IL (United States). [1994]. DOE Contract 
AC07-761D01570. From 12. symposium on energy engineering 
sciences; Argonne, IL (United States); 27-29 Apr 1994. In Proceed- 
ings of the Twelfth Symposium on Energy Engineering Sciences: 
Fluidthermal systems and dynamics. 298p. Order Number 
DE94017694. Source: OSTI; NTIS; GPO Dep. 

Departures from thermal (translational), ionization, and excitation 
equilibrium in axisymmetric argon plasma jets have been studied 
by two-dimensional numerical simulations. Electrons, ions, and ex- 
cited and ground states of neutral atoms are represented as 
separate chemical species in the mixture. Transitions between ex- 
cited states, as well as ionization/recombination reactions due to 
both collisional and radiative processes, are treated as separate 
chemical reactions. Resonance radiation transport is represented 
using Holstein escape factors to simulate both the optically thin 
and optically thick limits. The computed results show that the elec- 
trons and ions are essentially in partial local thermodynamic 
equilibrium with the excited state at the electron temperature in the 
optically thick limit, even though the ionized and excited states are 
not in equilibrium with the ground state in the fringes and down- 
stream portions of the jet relative to the equilibrium values. 


28198 (INIS-mf-14550, pp. 92) Phase stability and Landau 
damping in potassium-doped C,.0 monccrystals. Winter, J. (Vi- 
enna Univ. (Austria). Inst. fuer Festkoerperphysik); Haluska, M.; 
Kuzmany, H. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RAMAN SPECTROSCOPY/cobalt 60; 
RAMAN SPECTROSCOPY/doped materials; RAMAN SPEC- 
TROSCOPY/potassium; LANDAU DAMPING; LASER RADIATION; 
MONOCRYSTALS; PHASE STABILITY; POTASSIUM; TEMPERA- 


TURE RANGE 0273-0400 K; TEMPERATURE RANGE 0400-1000 
K 


28199 


(INIS-mf—14550, pp. 131) Femtosecond-spectroscopy 
in solid state plasma. Hoepfel, R.A. (Innsbruck Univ. (Austria). 


Inst. fuer Experimentalphysik). Oecesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LASERS/pulses; SPECTROSCOPY/solid- 
state plasma; ELECTRON DIFFRACTION; ELECTRON-HOLE 
COUPLING; LASERS; PULSES; LUMINESCENCE; PLASMA 
DENSITY; PLASMONS; REFLECTION; RELAXATION LOSSES; 
SPECTROSCOPY 


28200 (INIS-mf-14550, pp. 132) Optical frequency doubling 
on nanometrically structured metal films. Aussenegg, F.R. 
(Graz Univ. (Austria)); Leitner, A.; Gold, H. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FREQUENCY ANALYSIS/films; FRE- 
QUENCY ANALYSIS/metals; FREQUENCY ANALYSIS/nonlinear 
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optics; ELECTRON PLASMA WAVES; FILMS; METALS; MAG- 
NETIC SUSCEPTIBILITY; OPTICAL PROPERTIES; RESONANCE; 
SURFACES 
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Matter 


Refer also to citation(s) 26594, 26667, 28095, 28424 


28201 (CONF-950201-21) High-energy ion processing of 
materials for improved hardcoatings. Williams, J.M.; Gorbatkin, 
S.M.; Rhoades, R.L.; Oliver, W.C.; Riester, L.; Tsui, T.Y. Oak 
Ridge National Lab., TN (United States). Feb 1994. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Annual meeting and exhibition of the Min- 
erals, Metals and Materials Society (TMS); Las Vegas, NV (United 
States); 12-16 Feb 1995. Order Number DE95014259. Source: 
OSTI; NTIS; GPO Dep. 

Research has been directed toward use of economically viable 
ion processing strategies for production and improvement of hard- 
coatings. Processing techniques were high-energy ion implantation 
and electron cyclotron resonance microwave plasma processing. 
Subject materials were boron suboxides, Ti-6AI-4V alloy, CoCrMo 
alloy (a Stellite™), and electroplated Cr. These materials may be 
regarded either as coatings themselves (which might be deposited 
by thermal spraying, plasma processing, etc.) or in some cases, as 
substrates whose surfaces can be improved. hardness and other 
properties in relation to process variables are reported. 


28202 (IAEA-TECDOC~799, pp. 277-329) Low energy elec- 
tron interaction with condensed matter. Sanche, L. (Sherbrooke 
Univ., Sherbrooke (Canada). MRC Group in the Radiation Sci- 
ences); Maerk, T.D.; Hatano, Y. International Atomic Energy 
Agency, Vienna (Austria). May 1995. In Atomic and molecular data 
for radiotherapy and radiation research. Final report of a co- 
ordinated research programme. 754p. Order Number 
DE95634972. Source: OSTI; NTIS (US Sales Only); INIS. 

After a short description of the scattering of a low-energy elec- 
tron with an isolated target, it is explained how the fundamental 
properties of the isolated scattering phenomena are modified when 
the density of the targets is increased up to that of the condensed 
phase. It is shown that the present knowledge of electron scatter- 
ing in high-pressure gases and liquids, clusters and condensed 
molecular films provides valuable models for excess electron inter- 
actions in liquids and solids thereby linking gas phase properties to 
those of the other phases. This transfer of information is of funda- 
mental importance for the understanding of the action of secondary 
electrons in biological structures. 164 refs, 18 figs, 4 tabs. 


28203 (INIS-mf-14550, pp. 29) Synchrotron radiation - solid 
state physics seen in a new context. Peisil, J. (Sektion 
Physik, Ludwig-Maximilians-Universitaet Muenchen, Geschwister- 
Scholl-Platz 1, D-80539 Munich (Germany)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DES95634610. Source: OST!; NTIS (US Sales Only); INIS. 

Short communication. SYNCHROTRON RADIATION/inelastic 
scattering; SYNCHROTRON RADIATION/roughness; SYN- 
CHROTRON  RADIATION/surface _ properties; DISPERSION 
RELATIONS; PHASE TRANSFORMATIONS; PHONONS; ROUGH- 
NESS; X-RAY SOURCES; X-RAY SPECTROSCOPY 


28204 (INIS-mf—14550, pp. 48) Near field imaging of atom 
diffraction gratings: the atomic Talbot effect. Wehinger, S. 
(Innsbruck Univ. (Austria). Inst. fuer Experimentaiphysik); Schmied- 
mayer, J.; Chapman, M.K.; Ekstrom, C.R.; Hammond, T.D.; 
Tannian, B.E.; Pritchard, D.E. Oesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). in 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. DIFFRACTION GRATINGS/image pro- 
cessing; ATOMIC BEAM DIFFRACTION; INTERFEROMETRY; 
PHOTOGRAPHY; WAVE PROPAGATION 


28205 (INIS-mf-14550, pp. 94) Positron annihilation in 
Guinier-Preston-zones in AlAg*. Bischof, G. (Vienna Univ. (Aus- 
tria). Inst. fuer Festkoerperphysik); Groeger, V.; Krexner, G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362-: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. GUINIER-PRESTON ZONES/aluminium; 
GUINIER-PRESTON ZONES/silver; | POSITRONS/annihilation; 
DOPPLER BROADENING; ALUMINIUM; SILVER; MATHEMATI- 
CAL MODELS; POSITRONS; ANNIHILATION; SEGREGATION; 
SMALL ANGLE SCATTERING 


28206 (INIS-mf-14550, pp. 96) Is the scattering of conduc- 
tion electrons on phonons above 100 K really isotropic. 
Mueller, M. (Vienna Univ. (Austria). Inst. fuer Festkoerperphysik); 
Groeger, V.; Sachslehner, S.; Watts, B.R. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362—: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON DIFFRACTION/phonons; 
ELECTRON DIFFRACTION/temperature range 0065-0273 k; 
BRAGG REFLECTION; COPPER; PHONONS; FERMI LEVEL; 
HALL EFFECT; ISOTROPY; MATTHIESSEN RULE 


28207 (INIS-mf-14550, pp. 99) Three-dimensional investiga- 
tions of the segregation in PtNialloys in a position sensitive 
field-ion mass spectrometer. Athenstaedt, W. (Technische Univ., 
Graz (Austria). Inst. fuer Festkoerperphysik); Leisch, M. Oesterre- 
ichische Physikalische Geselischaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MASS SPECTROMETERS /position sensi- 
tive detectors; SEGREGATION/nickel; SEGREGATION/platinum 
metal alloys; ANNEALING; ARGON; FIELD EMISSION; ION 
BEAMS; ION SPECTROSCOPY; SEGREGATION; NICKEL; SPUT- 
TERING; SURFACES 


28208 (INIS-mf—14550, pp. 111) Critical layer thickeners 
and stress relaxation in lattice defectively adapted epitaxy lay- 
ers. Pichler, C. (Johannes Kepler Univ., Linz (Austria)); Frank, N.,; 
Springhoiz, G.; Bauer, G. Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (in German). (CONF- 
9409362-—: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON DIFFRACTION/x-ray diffrac- 
tion; EPITAXY/lattice parameters; EPITAXY/layers; EPITAXY; 
LAYERS; EUROPIUM; LEAD; REFLECTION; SCANNING ELEC- 
TRON MICROSCOPY; STRESS RELAXATION; TELLURIUM 


28209 (INIS-mf-14550, pp. 138) The distribution of the 
number of emitted electrons under bombardment of metals 
using MeV ions. Fink, T. (Johannes Kepler Univ., Linz (Austria). 
Inst. fuer Experimentalphysik); Pfaffenlehner, M.; Schinner, A.; 
Benka, O. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ELECTRON EMISSION/aluminium; ELEC- 
TRON EMISSION/copper; ELECTRON EMISSION/gold; HELIUM 
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IONS/hydrogen ions 1 plus; HELIUM IONS/lithium ions; ALU- 
MINIUM; COPPER; GOLD; IONS; METALS; MEV RANGE 01-10; 
MEV RANGE 100-1000 


28210 (INIS-mf-14550, pp. 138) The relationship between 
ion induced electron yield and projectile charge in metals. 
Ptaffenlehner, M. (Johannes Kepler Univ., Linz (Austria). Inst. fuer 
Experimentalphysik); Fink, T.; Benka, O. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION BEAMS/electron emission; ION 
BEAMS/metals; ALUMINIUM; CARBON IONS; CHARGED PARTI- 
CLES; COPPER; ENERGY EFFICIENCY; GOLD; HELIUM IONS; 
METALS; K SHELL; LITHIUM IONS; MEV RANGE 01-10 


28211 (INIS-mf-14550, pp. 139) The electronic energy loss 
of slow ions in mixtures. Golser, R. (Johannes Kepler Univ., Linz 
(Austria). Inst. fuer Experimentalphysik); Kainberger, R.; Schiefer- 
mueller, A.; Semrad, D. O6esterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ENERGY LOSSES/ions; ENERGY 
LOSSES/mixtures; BRAGG CURVE; CROSS SECTIONS; ELEC- 
TRON REACTIONS; IONS; MIXTURES; MEV RANGE 01-10; 
MONTE CARLO METHOD; PROTONS 


28212 (JAERI-Conf—94-004, pp. 4-16) Permeation of hydro- 
gen through metals by hydrogen ion beam. Nagasaki, 
Tadamasa (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1994. (in Japanese). (CONF- 
9403189-: 1993 workshop on particle-material interactions for 
fusion, Tokai (Japan), 8-9 Mar 1994). In Report of the 1993 work- 
shop on particle-material interactions for fusion. 195p. Order 
Number DE95737282. Source: OSTI; NTIS; INIS. 

Recently the research has become to be actively carried out on 
the permeation of hydrogen which is induced by the hydrogen par- 
ticles having higher energy than gaseous hydrogen molecules, for 
example hydrogen plasma, hydrogen ion beam, hydrogen atoms 
and so on. One of the objectives is to obtain the knowledge on the 
absorption and release of high energy hydrogen by the materials 
facing plasma, which become the problem in nuclear fusion reac- 
tors and plasma experiment devices. In this research, as to the 
permeation of hydrogen through thin metallic plates by hydrogen 
ion beam, the experiment was carried out by placing emphasis on 
the measurement of the parameter dependence. By comparing its 
results with a simple model, the mechanism of ion-driven hydrogen 
permeation was discussed. Also the recoupling coefficient of hydro- 
gen was determined from the permeating particle flux, and this was 
compared with the semi-theoretical value calculated with the proba- 
bility of hydrogen adsorption and so on in the literatures and 
investigated. The formulation of the hydrogen permeation by hydro- 
gen ion beam is shown. When hydrogen gas and the hydrogen 
dissolved in metals are in equilibrium, the relation of the surface 
recoupling coefficient to the probability of adsorption and solubility 
is given. The experimental method and the results are reported. 
The permeation speed of deuterium in Ni, Cu, Fe and Ag thin 
plates by ion implantation was measured. (K.I.). 


28213 (JAERI-Conf—94-004, pp. 124-144) Semi-empirical for- 
mulas for sputtering yield. Yamamura, Yasumichi (Okayama 
Univ. of Science (Japan)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1994. (in Japanese). (CONF-9403189-—: 1993 
workshop on particle-material interactions for fusion, Tokai (Japan), 
8-9 Mar 1994). in Report of the 1993 workshop on particle-material 
interactions for fusion. 195p. Order Number DE95737282. Source: 
OST; NTIS; INIS. 

When charged particles, electrons, light and so on are irradiated 
on solid surfaces, the materials are lost from the surfaces, and this 
phenomenon is called sputtering. In order to understand sputtering 





phenomenon, the bond energy of atoms on surfaces, the energy 
given to the vicinity of surfaces and the process of converting the 
given energy to the energy for releasing atoms must be known. 
The theories of sputtering and the semi-empirical formulas for eval- 
uating the dependence of sputtering yield on incident energy are 
explained. The mechanisms of sputtering are that due to collision 
cascade in the case of heavy ion incidence and that due to surface 
atom recoil in the case of light ion incidence. The formulas for the 
sputtering yield of low energy heavy ion sputtering, high energy 
light ion sputtering and the general case between these extreme 
cases, and the Matsunami formula are shown. At the stage of the 
publication of Atomic Data and Nuclear Data Tables in 1984, the 
data up to 1983 were collected, and about 30 papers published 
thereafter were added. The experimental data for low Z materials, 
for example Be, B and C and light ion sputtering data were re- 
ported. The combination of ions and target atoms in the collected 
sputtering data is shown. The new semi-empirical formula by 
slightly adjusting the Matsunami formula was decided. (K.|.). 


28214 (KURRI-TR-394) Radiation-induced structural 
changes. 5. Physics and chemistry of mesoscopic systems. 
Matsuyama, Tomochika; Ogasawara, Masaaki (eds.). Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst. Jul 1994. 89p. 
(In Japanese). (CONF-9312112—: Seminar on radiation-induced 
structural changes, Kumatori (Japan), 13-14 Dec 1993). Order 
Number DE95502202. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 3 of the presented papers are indexed individually 
(J.P.N.). 


28215 (RISO-R-783(EN)) Annealing studies of Bi and Kr 
inclusions in Al. Bjoern Thoft, N. Risoe National Lab., Roskilde 
(Denmark). Physics Dept.; Copenhagen Univ. (Denmark). Apr 
1995. 82p. Order Number DE95636134. Source: OSTI; NTIS; INIS. 

This report contains the results of experimental investigations of 
melting, solidification and growth of Bi and Kr inclusions made by 
ion implantation into aluminium. The experimental techniques used 
of for this study were x-ray diffraction, transmission electron mi- 
croscopy, Rutherford backscattering, ion channeling, and 
grazing-incidence small-angle x-ray scattering. The x-ray diffraction 
signal from crystalline Bi inclusions in Al has been recorded as a 
function of temperature during heating to temperatures above the 
bulk melting point and cooling to room temperature. Data from 
these measurements have been fitted using models (developed by 
Pawlow and Wronski) for the size-dependent melting temperature 
of small particles, and size distributions for the inclusions have 
been determined in this way. Transmission electron microscopy 
has confirmed the melting and solidification of the Bi inclusions in 
the temperature ranges, in which these processes were observed 
by x-ray diffraction, establishing the facts that the inclusions melt 
below the bulk melting point and that a large supercooling is seen 
Information about the amount and depth distribution of the Bi con- 
fined in the Al matrix has been derived from Rutherford 
backscattering measurements. Melting and solidification of Bi inclu- 
sions have been observed by means of ion channeling. The results 
of the investigations of bismuth inclusions in aluminium are com- 
pared to previous, similar results for lead inclusions in aluminium 
Finally, preliminary experiments have confirmed that growth of Kr 
inclusions in Al can be observed using grazing-incidence small- 
angle scattering. (au) (13 tabs., 46 ills., 77 refs.). 


28216 
synchrotron radiation: Detector development and specular 
scattering from a thin layer of 5’Fe. Baron, A.Q.R. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Apr 1995. 
233p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Order Number DE95016391. 
Source: OST!; NTIS; INIS; GPO Dep. 

This thesis explores resonant nudear scattering of synchrotron 
radiation. An introductory chapter describes some useful concepts, 
such as speedup and coherent enhancement, in the context of 
some basic physical principles. Methods of producing highly 
monochromatic synchrotron beams usmg either electronic or 
nuclear scattering are also discussed. The body of the thesis con- 
centrates on detector development and specular scattering from 
iynthetic layered materials. A detector employing n-dcrochannel 


(SLAC-R-95-463) Resonant nuclear scattering of 
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plate electron multipliers is shown to have good (~50%) effidency 
for detecting 14.4 key x-rays incident at small (~0.5 degree) graz- 
ing angles onto Au or CsI photocathodes. However, being 
complicated to use, it was replaced with a large area (>=lan2) 
avalanche photodiode (APD) detector. The APD's are simpler to 
use and have comparable (30-70%) efficiencies at 14.4 key, sub- 
nanosecond time resolution, large dynan-de range (usable at rates 
up to ~10® photons/second) and low (<~0.01 cts/sec) background 
rates. Maxwell's equations are used to derive the specular x-ray re- 
flectivity of layered materials with resonant transitions and complex 
polarization dependencies. The effects of interfadal roughness are 
treated with some care, and the distorted wave Born approximation 
(DWBA) used to describe electronic scattering is generalized to the 
nuclear case. The implications of the theory are discussed in the 
context of grazing incidence measurements with emphasis on the 
kinematic and dynamical aspects of the scattering. 


6654 Quantum Physics Aspects of Condensed 
Matter 


Refer also to citation(s) 26712 


665410 Superconductivity 


Refer also to citation(s) 26120, 26121, 26501, 26502, 26532, 
26533, 26622, 26623, 26624, 26628, 26700, 27220 


28217 (ANL/ET/CP-84847) Liquid helium boil-off measure- 
ments of heat leakage from sinter-forged BSCCO current leads 
under DC and AC conditions. Cha, Y.S. (Argonne National Lab., 
IL (United States)); Niemann, R.C.; Hull, J.R.; Youngdahl, C.A.; 
Lanagan, M.T.; Nakade, M.; Hara, T. Argonne National Lab., IL 
(United States). Jun 1995. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-950722—1: Cryogenic engineering conference and interna- 
tional cryogenic materials conference, Columbus, OH (United 
States), 17-21 Jul 1995). Order Number DE95014227. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Liquid helium boil-off experiments are conducted to determine 
the heat leakage rate of a pair of BSCCO 2223 high-temperature 
superconductor current leads made by sinter forging. The experi- 
ments are carried out in both DC and AC conditions and with and 
without an intermediate heat intercept. Current ranges are from 0- 
500 A for DC tests and 0-1,000 Ams for AC tests. The leads are 
self-cooled. Results show that magnetic hysteresis (AC) losses for 
both the BSCCO leads and the low-temperature superconductor 
current jumper are small for the current range. It is shown that sig- 
nificant reduction in heat leakage rate (liquid helium boil-off rate) is 
realized by using the BSCCO superconductor leads. At 100 A, the 
heat leakage rate of the BSCCO/copper binary lead is approxi- 
mately 29% of that of the conventional copper lead. Further 
reduction in liquid helium boil-off rate can be achieved by using an 
intermediate heat intercept. For example, at 500 K, the heat leak- 
age rate of the BSCCO/copper binary lead is only 7% of that of the 
conventional copper lead when an intermediate heat intercept is 
used. 


28218 (ANL/MSD/CP-86788) Use of the 7.6 MeV 'O(a,ca) 
resonance in studying the anomalous channeling behavior of 
Yba,Cu,07_, near T;-. Andersen, J.U. (Aarhus Univ. (Denmark). 
Inst. of Physics and Astronomy); Ball, G.C.; Davies, J.A. Argonne 
National Lab., IL (United States). Jun 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-9505122-4: International conference on ion 
beam analysis, Tempe, AZ (United States), 22-26 May 1995). Or- 
der Number DE95013545. Source: OSTI; NTIS; GPO Dep. 

By using the intense '®O (*He,*He) elastic scattering resonance 
at 7.3-7.6 MeV, we have been able to extend the earlier investiga- 
tions of the channeling behaviour in YBap2Cu;O7_, around T, to 
include the backscattered signal from the oxygen sublattice. We 
have also developed a computer code enabling us to simulate c- 
axis angular scans for each atomic sublattice as a function of 
depth. These simulations reproduce very well the observed oxygen 
angular scans at 70K (below T.) and at |0OK (above T- with mag- 
nitudes of thermal vibrational amplitudes which are in reasonable 


ERA Vol. 20, No. 11 505 





66 PHYSICS 
665410 Superconductivity 


agreement with neutron-scattering data. Concerning small changes 
at T.as observed in earlier channeling investigations, we have con- 
centrated on the analysis of oxygen scans. A direct fit of the 
simulations to our measurements indicates an increase of about 
0.5 pm in the amplitude of oxygen vibrations perpendicular to the 
c-axis, or a smaller increase combined with a static displacement 
above T,. Within estimated uncertainties, this result is consistent 
with neutron data. The oxygen O4) atoms on the CuO rows along 
the c-axis contribute a wider channeling dip than the other oxygen 
atoms (01, O2 and O3), which form pure oxygen rows along the 
c-axis. Hence, the magnitude of the 04 vibrational amplitude is im- 
portant only for the yield in the shoulders of the combined oxygen 
dip and it can be determined independently from the fit to mea- 
surements. Our results do not confirm the large change of this 
amplitude at T, suggested by Remmel et al. 


28219 (CONF-9302212-1) Truncated Hilbert space ap- 
proach to models of high-T-superconductivity. Riera, J. Oak 
Ridge National Lab., TN (United States). [1995]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From High performance computing and its ap- 
plications in the physical sciences conference; Baton Rouge, LA 
(United States); 18-20 Feb 1993. Order Number DE95014035. 
Source: OSTI; NTIS; GPO Dep. 

In this talk the author introduces a method of diagonalization in a 
systematically expanded Hilbert space. The author shows some 
applications of this procedure to several models of relevance to 
high-Te superconductivity like the t-J, the t-J2 and Hubbard models. 
Finally, the author discusses the relation of this method of diago- 
nalization in a reduced Hilbert space with perturbation theory and 
with variational methods. 


28220 (CONF-940627—Vol.1) Proceedings of the fourth in- 
ternational conference and exhibition: World Congress on 
superconductivity. Volume 1. Krishen, K. (National Aeronautics 
and Space Administration, Houston, TX (United States). Lyndon B. 
Johnson Space Center); Burnham, C. (eds.). National Aeronautics 
and Space Administration, Washington, DC (United States); Na- 
tional Aeronautics and Space Administration, Houston, TX (United 
States). Lyndon B. Johnson Space Center. 1994. 425p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States). From 4. international conference and exhibition 
of the World Congress on Superconductivity; Orlando, FL (United 
States); 27 Jun - 1 jul 1994. Source: OSTI; NASA Center for 
AeroSpace Information, 800 Elkridge Landing Road, Linthicum 
Heights, MD 21090-2934 (United States). 

The goals of the World Congress on Superconductivity (WCS) 
have been to establish and foster the development and commercial 
application of superconductivity technology on a global scale by 
providing a non-adversarial, non-advocacy forum where scientists, 
engineers, businessmen and government personnel can freely 
exchange information and ideas on recent developments and direc- 
tions for the future of superconductive research. Sessions were 
held on: accelerator technology, power and energy, persistent 
magnetic fields, performance characterization, physical properties, 
fabrication methodology, superconductive magnetic energy storage 
(SMES), thin films, high temperature materials, device applications, 
wire fabrication, and granular superconductors. Individual papers 
are indexed separately. 


28221 (CONF-9407153—Vol.2, pp. 2-39) HTS component de- 
velopment for electric power applications. Haldar, P. USDOE 
Assistant Secretary for Energy Efficiency and Renewable Energy, 
Washington, DC (United States). 29 Jul 1994. From Superconduc- 
tivity program for electric power systems; Alexandria, VA (United 
States); 19-20 Jul 1994. In Superconductivity Program for electric 
power systems: 1994 annual PEER review. Volume 2, Meeting 
proceedings. 382p. Order Number DE95005059. Source: OSTI; 
NTIS; GPO Dep. 

This presentation covers the collaboration between Intermagnet- 
ics General Corporation (IGC) and U.S. DOE laboratories such as 
the Argonnne National Lab, Oak Ridge National Lab, and the DOE/ 
Superconductivity Partnership Initiative (DOE/SPI); along with infor- 
mal collaboration with six other government research facilities. 
Being developed is applications for superconductors related to 
electric power, such as generators, motors, transmisssion cable, 
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fault current limiter, and transformers. Highlighted are the critical 
current densities of short and long tapes at 77K; material and labor 
costs for Bi-2223 tapes; structural and performance specifications 
for a HTS magnet; and an overview of the the DOE/SPI program 
with plans for future work. 


28222 (CONF-9407153—Vol.2, pp. 42-45) High-temperature 
superconductor current leads. Hull, J. (Argonne National Lab., IL 
(United States)); Niemann, R.C. USDOE Assistant Secretary for 
Energy Efficiency and Renewable Energy, Washington, DC (United 
States). 29 Jul 1994. From Superconductivity program for electric 
power systems; Alexandria, VA (United States); 19-20 Jul 1994. In 
Superconductivity Program for electric power systems: 1994 an- 
nual PEER review. Volume 2, Meeting proceedings. 382p. Order 
Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

This paper gives an overview of the Argonne National Lab’s col- 
laboration with private industry in developing High-Temperature 
Superconductor Current Leads (HTSCL). Highlighted is the lab’s 
general approach in development and characterization; work on 
powder-in-tube BSCCO leads, the current lead test facility; AC/DC 
test results for HTS leads; and specific projects being conducted 
with Babcock & Wilcox, ZerRes Corporation, and Superconductivity 
Inc 


28223 (CONF-9407153—Vol.2, pp. 46-68) HTS current leads. 
Hull, J.R. (Argonne National Lab., IL (United States)). USDOE As- 
sistant Secretary for Energy Efficiency and Renewable Energy, 
Washington, DC (United States). 29 Jul 1994. From Superconduc- 
tivity program for electric power systems; Alexandria, VA (United 
States); 19-20 Jul 1994. In Superconductivity Program for electric 
power systems: 1994 annual PEER review. Volume 2, Meeting 
proceedings. 382p. Order Number DE95005059. Source: OSTI; 
NTIS; GPO Dep. 

This presentation gives an overview of the Argonne National 
Lab's collaboration with private industry in developing High- 
Temperature Superconductor Current Leads (HTSCL). Highlighted 
is the lab's general approach in development and characterization; 
work on powder-in-tube BSCCO leads, the current lead test facility; 
AC/DC test results for HTS leads; and specific projects being 
conducted with Babcock & Wilcox, ZerRes Corporation, and Super- 
conductivity Inc. Also covered are schematics and design 
parameters for middie stage HTSCLs; the measurement Dewar ap- 
paratus; and an SMES magnet. 


28224 (CONF-9407153-Vol.2, pp. 72-90) AC characteriza- 
tion of high-T,superconductors. Lanagan, M.T. (Argonne 
National Lab., IL (United States)). USDOE Assistant Secretary for 
Energy Efficiency and Renewable Energy, Washington, DC (United 
States). 29 Jul 1994. From Superconductivity program for electric 
power systems; Alexandria, VA (United States); 19-20 Jul 1994. In 
Superconductivity Program for electric power systems: 1994 an- 
nual PEER review. Volume 2, Meeting proceedings. 382p. Order 
Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation gives an overview of the Argonne National 
Lab's collaboration with private industry in developing High- 
Temperature Superconductor Current Leads (HTSCL). Highlighted 
is the lab’s general approach in development, fabrication, and AC/ 
DC characterization of BSCCO HTSCLs. Also included are specifi- 
cations such as: sintering process; critical current densities vrs. 
transition temperatures; design of 0.2 watt downlink; and external 
effects of AC loss. A update on technology transfers and patents is 
given, showing the progress made between Argonne and Westing- 


house, ZerRes Corporation, Kalamazoo College, and Alfred 
University. 


28225 (CONF-9407153—Vol.2, pp. 91-145) Issues in long 
length wire development, 1994 annual peer review: Panel 2 - 
electric power applications development. Balachandran, U. (Ar- 
gonne National Lab., IL (United States)); Crabtree, G.W.; Dorris, 
S.E.; Ellingson, W.A.; Goretta, K.C.; Gray, K.E.; Kupperman, D.S.; 
Kampwirth, R.T.; Lanagan, M.T.; Maroni, V.A. USDOE Assistant 
Secretary for Energy Efficiency and Renewable Energy, Washing- 
ton, DC (United States). 29 Jul 1994. From Superconductivity 
program for electric power systems; Alexandria, VA (United 
States); 19-20 Jul 1994. In Superconductivity Program for electric 
power systems: 1994 annual PEER review. Volume 2, Meeting 





proceedings. 382p. Order Number DE95005059. Source: OSTI; 
NTIS; GPO Dep. 

This presentation/paper gives an overview of the Argonne Na- 
tional Lab's collaboration with private industry and universities in 
developing High-Temperature Superconductor Long Length Wires. 
Highlighted is the lab's general approach and technical progress to- 
wards: sintering, milling, and fabrication conditions; microstructure; 
fabrication of superconducting joints; on-line monitoring of tabrica- 
tion; magneto-optical imaging characterization techniques; carbon 
content issues; Bi-2223 critical current densities vrs length; and 
conductor stress tolerance parameters. A update on technology 
transfers and patents is given, showing the progress made be- 
tween Argonne and Intermagnetics General Corporation, American 
Superconductor Corp., Radiation Monitoring Devices, SUNY-Buffalo 
and other national laboratories such as ORNL, BNL, and LANL. 


28226 (CONF-9407153—Vol.2, pp. 147-174) Stability and 
protection in HTS devices. Iwasa, Yuki (Massachusetts Institute 
of Technology, Cambridge, MA (United States)). USDOE Assistant 
Secretary for Energy Efficiency and Renewable Energy, Washing- 
ton, DC (United States). 29 Jul 1994. From Superconductivity 
program for electric power systems; Alexandria, VA (United 
States); 19-20 Jul 1994. In Superconductivity Program for electric 
power systems: 1994 annual PEER review. Volume 2, Meeting 
proceedings. 382p. Order Number DE95005059. Source: OSTI; 
NTIS; GPO Dep. 

This presentation/paper gives an overview of the Brookhaven Na- 
tional Lab's in developing stability and protection High-Temperature 
Superconductor (HTS) Devices. Highlighted is the lab's general ap- 
proach and technical progress towards: stability and protection 
measurements of HTS pancakes coupled to a cryocooler; temporal 
temperature distributions in quenching HTS tapes; |. vrs B mea- 
surements at 4.2 and 27 K; and experimental details related to 
instrumentation and lab techniques. Also included are the lab’s fu- 
ture plans for protection and evaluation of HTS devices. 


28227 (CONF-9407153—Vol.2, pp. 193-194) Fault current 
limiters and power switches. Boenig, H. (Los Alamos National 
Lab., NM (United States)). USDOE Assistant Secretary for Energy 
Efficiency and Renewable Energy, Washington, DC (United 
States). 29 Jul 1994. From Superconductivity program for electric 
power systems; Alexandria, VA (United States); 19-20 Jul 1994. In 
Superconductivity Program for electric power systems: 1994 an- 
nual PEER review. Volume 2, Meeting proceedings. 382p. Order 
Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

Five papers give an overview of the Los Alamos National Lab’s 
collaboration with private industry and universities in developing 
High-Temperature Superconductor (HTS) Devices. Highlighted is 
the lab’s general approach and technical progress towards: design 
and fabrication of HTS current leads; high gradient magnetic sepa- 
ration for treatment of drinking and waste water; development of 
coils based on superconductor tape windings; testing of a HTS 
fault current limiter; and AC loss measuments of multifilament 
layered HTS conductors. Listed for each of these projects are com- 
mercial and university research/development partners along with 
the proposed projects for FY 1995 


28228 (CONF-9407153—Vol.2, pp. 195-259) Electric power 
applications development at Los Alamos. Daugherty, M. (Los 
Alamos National Lab., NM (United States)). USDOE Assistant Sec- 
retary for Energy Efficiency and Renewable Energy, Washington, 
DC (United States). 29 Jul 1994. From Superconductivity program 
for electric power systems; Alexandria, VA (United States); 19-20 
Jul 1994. In Superconductivity Program for electric power systems: 
1994 annual PEER review. Volume 2, Meeting proceedings. 382p. 
Order Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation gives an overview of the Los Alamos National 
Lab's collaboration with private industry and universities in develop- 
ing High-Temperature Superconductor (HTS) Devices. Highlighted 
is the lab’s general approach and technical progress towards: de- 
sign and fabrication of HTS current leads; high gradient magnetic 
separation for treatment of drinking and waste water; development 
of coils based on superconductor tape windings; testing of a HTS 
fault current limiter; testing of a variable resistor and switch; and 
development of a 100 MVA generator. Listed for each of these 
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projects are commercial and university research/development part- 
ners, the proposed projects for FY 1995, key personnel, and the 
fiscal 1994 budgets. 


28229 (CONF-9407153—Vol.2, pp. 261-299) AC applications 
of HTS wires and coils. Lue, J.W. (Oak Ridge National Lab., TN 
(United States)); Schwall, R.E. USDOE Assistant Secretary for En- 
ergy Efficiency and Renewable Energy, Washington, DC (United 
States). 29 Jul 1994. From Superconductivity program for electric 
power systems; Alexandria, VA (United States); 19-20 Jul 1994. In 
Superconductivity Program for electric power systems: 1994 an- 
nual PEER review. Volume 2, Meeting proceedings. 382p. Order 
Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation/paper gives an overview of the Oak Ridge Na- 
tional Lab’s collaboration with private industry in developing AC 
applications for High-Temperature Superconductor (HTS) wires and 
coils. Highlighted is the lab’s general approach and technical 
progress towards: design and fabrication of HTS magnet; stability 
and normal zone propagation performed on conductors and mag- 
nets; design for the optimum inductor for use in a current-fed 
inverter; and AC coil losses on HTS coils wound with twisted 
filaments. The projects are in collaboration with American Super- 
conductor Corporation and included are the proposed projects for 
FY 1995, key personnel, and the fiscal 1994 budgets. 


28230 (CONF-9407153—Vol.2, pp. 300-323) Demonstration of 
a magnetic refrigerator for high temperature superconducting 
electric power applications. Murphy, R.W. (Oak Ridge National 
Lab., TN (United States)); Zimm, C.B. USDOE Assistant Secretary 
for Energy Efficiency and Renewable Energy, Washington, DC 
(United States). 29 Jul 1994. From Superconductivity program for 
electric power systems; Alexandria, VA (United States); 19-20 Jul 
1994. In Superconductivity Program for electric power systems: 
1994 annual PEER review. Volume 2, Meeting proceedings. 382p. 
Order Number DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation/paper gives an overview of the Oak Ridge Na- 
tional Lab's collaboration with private industry in developing electric 
power applications for magnetic refrigeraters which use high 
temperature superconductors. Highlighted is the lab’s general ap- 
proach and technical progress towards advancing magnetic 
refrigeration technology in the 20-80 K range by specifically devel- 
oping a prototype magnetic cryocooler with could provide 50 W 
cooling at 40 K. Included is magnet schematics; a listing of the ba- 
sic components; load points; magnet charge and cooldown; vendor 
for induction alloying elements; and performance testing. The pro- 
jects are in collaboration with Astronautics Corporation of America 
and included are the proposed projects for FY 1995, key person- 
nel, and the fiscal 1994 budgets. 


28231 (CONF-9407153—Vol.2, pp. 324-342) Superconductiv- 
ity partnership _ initiative: Alternative stator design. 
Schwenterly, S.W.; Hsu, J.S.; Cotzas, G.M.; Fogarty, J.; Lay, K.W.; 
Richardson, L. USDOE Assistant Secretary for Energy Efficiency 
and Renewable Energy, Washington, DC (United States). 29 Jul 
1994. From Superconductivity program for electric power systems; 
Alexandria, VA (United States); 19-20 Jul 1994. In Superconductiv- 
ity Program for electric power systems: 1994 annual PEER review. 
Volume 2, Meeting proceedings. 382p. Order Number 
DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation/paper gives an overview of the Oak Ridge Na- 
tional Lab’s collaboration with private industry in developing a 
alternative stator design for use with a high temperature supercon- 
ductor rotating field winding and to recommend a methodology for 
transmitting operational data from the cryogenic winding while it is 
rotating. Highlighted is the lab’s general approach and technical 
progress towards coil design and performance specifications; The 
projects are in collaboration with General Electric Corporation and 
included are the proposed projects for FY 1995, key personnel, 
and the fiscal 1994 budgets. 


28232 (CONF-9407153-Vol.2, pp. 343-346) Overview: Su- 
perconductivity Partnership Program at Sandia. Bickel, T. 
USDOE Assistant Secretary for Energy Efficiency and Renewable 
Energy, Washington, DC (United States). 29 Jul 1994. From Su- 
perconductivity program for electric power systems; Alexandria, VA 
(United States); 19-20 Jul 1994. In Superconductivity Program for 
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electric power systems: 1994 annual PEER review. Volume 2, 
Meeting proceedings. 382p. Order Number DE95005059. Source: 
OSTI; NTIS; GPO Dep. 

This presentation/paper gives an overview of the Sandia National 
Lab's collaboration with private industry and universities in the high 
temperature superconductivity (HTS) partnership program. High- 
lighted is the lab’s general approach and technical progress 
towards development of HTS wire/tapes, materials and applica- 
tions. Listed are program partners, funding, and future projects. 


28233 (CONF-9407153-Vol.2, pp. 347-361) HTS wire re- 
quirements for SMES. Schoenung, S.; Schafer, W.J. USDOE 
Assistant Secretary for Energy Efficiency and Renewable Energy, 
Washington, DC (United States). 29 Jul 1994. From Superconduc- 
tivity program for electric power systems; Alexandria, VA (United 
States); 19-20 Jul 1994. In Superconductivity Program for electric 
power systems: 1994 annual PEER review. Volume 2, Meeting 
proceedings. 382p. Order Number DE95005059. Source: OSTI; 
NTIS; GPO Dep. 

This presentation/paper gives an overview of the Sandia National 
Lab’s sponsorship of W.J. Schafer Associates, Inc. to examine the 
following topics: the refrigeration savings possible by using high 
temperature superconductors (HTS) in Superconducting Magnetic 
Energy Storage (SMES), the impact of duty cycle on refrigeration 
requirements, and outline the required HTS wire performance. In- 
cluded are specifications for SMES applications, advantages, cost 
components, assumed conductor performance parameters, and the 
effects of duty cycle and conductor twist pitch. 


28234 (CONF-9407153—Vol.2, pp. 362-379) Superconductiv- 
ity Partnership Initiative (SPI): HTS motor cooling issues. 
Dykhuizen, R. USDOE Assistant Secretary for Energy Efficiency 
and Renewable Energy, Washington, DC (United States). 29 Jul 
1994. From Superconductivity program for electric power systems; 
Alexandria, VA (United States); 19-20 Jul 1994. In Superconductiv- 
ity Program for electric power systems: 1994 annual PEER review. 
Volume 2, Meeting proceedings. 382p. Order Number 
DE95005059. Source: OSTI; NTIS; GPO Dep. 

This presentation/paper gives an overview of the Sandia National 
Lab's collaboration with private industry and universities in the Su- 
perconductivity Partnership Initiative towards development of high 
temperature superconductor (HTS) motor cooling issues. High- 
lighted is the lab’s general approach and technical progress 
towards characterizing secondary flows created by rotation; flow 
channel stability; flow vs. thermal load matching; and pool cooling 
stability. Included are mathematical solutions for cooling, program 
partners, and future projects. 


28235 (CONF-950691-11) Spontaneous quenches of a 
high temperature superconducting pancake coil. Lue, J.W. 
(Oak Ridge National Lab., TN (United States)); Lubell, M.S.; Aized, 
D.; Campbell, J.M.; Schwall, R.E. Oak Ridge National Lab., TN 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 14. in- 
ternational conference on magnet technology; Tampere (Finland); 
11-16 Jun 1995. Order Number DE95017437. Source: OST; 
NTIS; INIS; GPO Dep. 

A double-pancake coil made of Bi-2223/Ag high temperature su- 
perconducting (HTS) tape was constructed with an embedded 
heater and graded conductors to study the stability and quench 
propagation in HTS coils. The experiments were performed with 
liquid nitrogen and gaseous helium cooling in temperatures ranging 
from 5 to 77 K. The coil was very stable, and no “normal” zone 
was sustained or propagated with local pulsed heating. However, 
spontaneous quenches of the cod were experienced. This was 
found to be the result of having the coil current higher than that of 
the lower |, sections of the coil for a long time. This quench 
process took minutes to develop—much longer than would be ex- 
pected in a low temperature superconducting coil. The quench 
behaved more like a spreading and continuous heating of an in- 
creasingly larger partially resistive section of the coil than like a 
sequential “normal” front propagation. 


28236 


(EDF-93-NR-00070) A mechanical buckling analogy 
for thermal stability of superconducting coils. Thomas, P. Elec- 
tricite de France (EDF), 92 - Clamart (France). Apr 1993. 7p. (In 
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French). Order Number DE95796791. Source: OSTI; NTIS (US 
Sales Only). 

The current level which causes the transition to the resistive 
state of superconducting coils must be characterized with a good 
precision for the purpose of current limiter-type applications. To do 
this, a very simple numerical method is proposed, based on a me- 
chanical analogy with the phenomenon of mechanical linear 
buckling, which, in some cases, will allow the use of the available 
computational algorithms. (author). 2 refs., 2 figs. 


28237 (FZKA-5575) Superconducting magnetic energy 
storage (SMES). Results of a technology assessment. Fieis- 
cher, T.; Juengst, K.P.; Brandi, V.; Maurer, W.; Nieke, E. 
Forschungszentrum Karlsruhe GmbH Technik und Umwelt (Ger- 
many). Abt. fuer Angewandte Systemanalyse; Forschungszentrum 
Karlsruhe GmbH Technik und Umwelt (Germany). Inst. fuer Techni- 
sche Physik. May 1995. 438p. (in German). Order Number 
DE95504000. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors report on results of a Technology Assessment study 
commissioned by the German Federal Ministry of Education, Sci- 
ence, Research and Technology. The objective of this study was to 
evaluate the potential of superconducting magnetic energy storage 
(SMES) technology with respect to the economical, political and or- 
ganization structures in the Federal Republic of Germany. The 
main focus of the study was on the technical and economic poten- 
tial of large-scale SMES for diurnal load levelling applications. It 
was shown that there is no demand for the development of large 
SMES in Germany in the short and medium term. A second range 
of applications investigated is storage of electric energy for immedi- 
ate delivery or consumption of electric power in case of need or for 
periodic power supply within the range of seconds. Due to its ex- 
cellent dynamic properties SMES has substantial advantages over 
conventional storage technologies in this field. For those so-called 
dynamic applications SMES of small and medium energy capacity 
are needed. It was shown that SMES may be economically attrac- 
tive for the provision of spinning reserve capacity in electrical 
networks, in particular cases for power quality applications (uninter- 
ruptable power supply, UPS) and for the compensation of cyclic 
loads, as well as in some market niches. The use of SMES for 
storage of recuperated energy in electrical railway traction systems 
has been proven to be uneconomical. Mobile SMES applications 
are unrealistic due to technical and size limitations. In SMES sys- 
tems the energy is stored in a magnetic field. Biological objects as 
well as technical systems in the vicinity of a SMES plant are ex- 
posed to this field. The knowledge on impacts of magnetic fields 
on sensitive technical systems as well as on living organisms and 
especially on effects on human health is rather small and quite un- 
certain. (orig./MM) 


28238 (IC-95/89) Berry’s phase, Josephson’s equation, 
and the dynamics of weak link superconductors and their vor- 
tices. Gaitan, F.; Shenoy, S.R. International Centre for Theoretical 
Physics, Trieste (Italy), May 1995. 10p. Order Number 
DE95636154. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine the dynamical consequences of Berry's phase for 
Josephson junctions, junction arrays, and their vortices. Joseph- 
son's equation and the related phase slip voltages are shown to be 
unaffected by Berry’s phase. In an annular Josephson junction, 
Berry's phase is seen to generate a new current drive on a vortex. 
In the continuum limit, vortex is expected in a 2D array is shown to 
map onto that of a 2D film. A Hall sing anomaly is expected arrays; 
and the merits of arrays for studies of disorder on vortex motion is 
discussed. (author). 12 refs. 


28239 (INIS-mf-14550, pp. 105) Magnetic phase transitions 
in R,_,YxFe,,Ti (R=Pr,Tb). Kou, X.C. (Technische Univ., Vienna 
(Austria). Inst. fuer Experimentalphysik); Sinnecker, E.H.C.P.; 
Groessinger, R.; Wiesinger, G.; Kronmueller, H. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHASE TRANSFORMATIONS/magnetic 
properties; PRASEODYMIUM/iron; PRASEODYMIUMtterbium; 
PRASEODYMIUM/yttrium; CURIE POINT; MAGNETIC FIELDS; 





MAGNETIC SUSCEPTIBILITY; PRASEODYMIUM; IRON; TER- 
BIUM; YTTRIUM; TEMPERATURE RANGE 0065-0273 K; 
TITANIUM 


28240 (INIS-mf-14550, pp. 108) Description of small 
defects in type Il superconductors using a non local Ginzburg- 
Landau functional. Klein, U. (Inst. fuer Theoretische Physik, Univ. 
Linz, 4040 Linz (Austria)). Odcsterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TYPE-I1 SUPERCONDUCTORS/defects; 
TYPE-Il| SUPERCONDUCTORS /ginzburg-landau theory; TYPE- 
| SUPERCONDUCTORS/mathematical models; COHERENCE 
LENGTH; FUNCTIONALS; MAGNETIC FLUX; NONLOCAL PO- 
TENTIAL; TRANSITION TEMPERATURE; DEFECTS 


28241 (INIS-mf-14550, pp. 109) Photodoping of oxygen- 
depleted YBaCuO-layers. Goeb, W. (Ludwig Boltzmann Inst. fuer 
Festkoerperphysik, Kopernikusgasse 15, 1060 Wien (Austria)); 
Stockinger, C.; Markowitsch, W.; Lang, W. Oesterreichische 
Physikalische Geselischaft, Vienna (Austria). 1994. 198p. (in Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL DOPING/depletion layer; 
CRYSTAL DOPING/photoconductivity; BARIUM OXIDES; COPPER 
OXIDES; PHOTOCONDUCTIVITY; HALL EFFECT; LAYERS; 
SEMICONDUCTOR DEVICES; SUPERCONDUCTIVITY; YTTRIUM 
OXIDES 


28242 (IS-M-821) Vortex dynamics in the high-temperature 
superconductors. Clem, J.R. (Ames Lab., IA (United States)). 
Ames Lab., IA (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-941014-3: Topical conference on the critical state in super- 
conductors; 7. International Cryogenic Materials Conference Board 
topical meeting on nommetallic materials and composites at low 
temperatures, Honolulu, HI (United States); Honolulu, HI (Un Order 
Number DE95014961. Source: OSTI; NTIS; INIS; GPO Dep. 

Some fundamental aspects of the structure and dynamics of vor- 
tices in the high-temperature superconductors are discussed. New 
methods for calculating the static and dynamic magnetic field pro- 
files in thin samples in time-varying perpendicular applied magnetic 
fields are described. 


28243 (KAERI-TR-426/94) Method of superconducting joint 
and its measurement. Kim, Woo Gon (Korea Atomic Energy Re- 
search Institute, Taejon (Korea, Republic of)); Lee, Ho Jin; Hong, 
Gye Won. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Apr 1994. 47p. (In Korean). Order Number 
DE96601323. Source: OSTI; NTIS; INIS. 

The development of joint techniques for superconducting wires is 
essential to fabricate the high quality superconducting magnet. In 
this report, the various joining methods and their measuring 
techniques were reviewed. In order to fabricate a precise super- 
conducting magnet, joining and measuring experiment by using the 
field decay technique carried out. The contact resistance of cou- 
pled specimens with joint was measured as 3.0 x 10—'® ohm at 1 
Tesla which is lower than that of the real operating condition of 
MRI magnet. It is expected that these data can be used to design 
and fabricate the superconducting magnets successfully. (Author) 
12 refs., 20 figs., 2 tabs. 


28244 (KAERI-TR-503/95) Energy storage system using 
superconductor. Kim, Chan Joong (Korea Atomic Energy Re- 
search Institute, Taejon (Korea, Republic of)); Kim, Ki Baek; Park, 
Hae Woong; Hong, Kye Won. Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of). Mar 1995. 36p. (In Korean). Or- 
der Number DE96601324. Source: OSTI; NTIS; INIS. 

As a result of continuous efforts, high critical current density ex- 
ceeding 104 A/cm* at 77K and strong levitation capacity has been 
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achieved in Y-Ba-Cu-O superconductor which is fabricated by mekt- 
ing technique. Various applications using the levitation properties of 
high-Tc superconductor is expected to come true in near future. 
Especially, by utilizing the levitation force between a permanent 
magnet and the superconductor, a flywheel system which store 
electrical energy as mechanical energy can be designed. (Author) 
11 refs., 7 figs., 5 tabs. 


28245 (LA-UR—95-1642) Pulsed laser deposition of thick 
YBa,Cu,07_; films on flexible substrates. Foltyn, S.R. (and 
others); Arendt, P.N.; Wu, X.D. Los Alamos National Lab., NM 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950637-5: International workshop on superconductivity: controlled 
processing of high temperature superconductors - fundamentals 
and applications, Maui, Hi (United States), 18-21 Jun 1995). Order 
Number DE95015336. Source: OSTI; NTIS; GPO Dep. 

As an alternative to bulk processing of high-T.materials for con- 
ductor applications, we have been studying the applicability of 
physical vapor deposition to the problem of developing flexible su- 
perconducting elements with high |.. Specifically, we have used a 
two-step process consisting of ion-assisted sputtering of textured 
buffer layers on nickel-based substrates, followed by pulsed laser 
deposition of YBaCu307_5 (YBCO) films. The films have been an- 
alyzed by measuring the J. of microbridges, |. for 1 cm-wide 
strips, and field dependence up to 9 T. In addition tests have been 
conducted to determine minimum bending radius of the films. 


28246 (LA-UR-95-1763) AlPd2,5Mngs: A quasicrystal 
showing the de haas-van Alphen effect. Haanappel, E.G. (Na- 
tional High Magnetic Field Laboratory, Los Alamos, NM (United 
States). Pulsed Field Facility); Kycia, S.W.; Harmon, B.N.; Canfield, 
P.C.; Goldman, A.|.; Rabson, D.A.; Thompson, J.D.; Mueller, F.M. 
Los Alamos National Lab., NM (United States). [1995]. 7p. Spon- 
sored by National Science Foundation, Washington, DC (United 
States);Florida State Energy Office, Tallahassee, FL (United 
States). DOE Contract W-7405-ENG-36. (CONF-9505186-6: 2. 
physical phenomena at high magnetic fields conference, Tallahas- 
see, FL (United States), 6-9 May 1995). Order Number 
DE95015322. Source: OSTI; NTIS; GPO Dep. 

We have measured the de Haas-van Alphen effect in the 
icosahedral quasicrystal Alyp>Pd2; 5Mngs5. We have found two well- 
defined frequencies with the magnetic field parallel to a five-fold 
axis, and two different ones with the field parallel to a two-fold axis. 
On increasing the temperature, the amplitude of the oscillations 
substantially decreased, suggesting that the carriers have large 
masses. 


28247 (LA-UR-95-2027) Status of the NHMFL 60 tesla 
quasi-continuous magnet. Campbell, L.J. (Los Alamos National 
Lab., NM (United States)); Boenig, H.J.; Rickel, D.G.; Schilig, J.B.; 
Sims, J.R.; Schneider-Muntau, H.J. Los Alamos National Lab., NM 
(United States). [1995]. 4p. Sponsored by National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Agreement DMR-9016241. (CONF-950691-—15: 14. 
international conference on magnet technology, Tampere (Finland), 
11-16 Jun 1995). Order Number DE95015294. Source: OSTI; 
NTIS; GPO Dep. 

All components of the National High Magnetic Field Laboratory's 
(NHMFL) 60 T quasi-continuous magnet are now under construc- 
tion, with complete delivery and installation expected in early 1996. 
This research magnet has a cold bore of 32 mm and will produce 
a constant 60 tesla for 100 ms plus a wide variety of other pulse 
shapes such as linear ramps, steps, crowbar decays, and longer 
flat-tops at lower fields. Fabrication and testing of prototype coils 
are described along with the layout, construction status, and pro- 
tection philosophy of the 400 MW power supply. Examples of 
simulated pulse shapes are shown. 


28248 (UCRL-ID—119674) Critical parameters of supercon- 
ducting materials and structures. Fluss, M.J.; Howell, R.H.; 
Sterne, P.A.; Dykes, J.W.; Mosley, W.D.; Chaiken, A.; Ralls, K.; 
Radousky, H. Lawrence Livermore National Lab., CA (United 
States). 1 Feb 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95017031. Source: OSTI; NTIS; GPO Dep. 
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We report here the completion of a one year project to investi- 
gate the synthesis, electronic structure, defect structure, and 
physical transport properties of high temperature superconducting 
oxide materials. During the course of this project we produced 
some of the finest samples of single crystal detwinned YBazCu307, 
and stoichiometrically perfect (Ba,K)BiO,. We deduced the Fermi 
surface of YBa2Cu307, (La,Sr)2>CuO,, and (Ba,K)BiOz through the 
recording of the electron momentum density in these materials as 
measured by positron annihilation spectroscopy and angle resolved 
photoemission. We also performed extensive studies on Pr substi- 
tuted (Y,Pr)Ba2Cu307 so as to further understand the origin of the 
electron pairing leading to superconductivity. 


28249 (UCRL-JC—119194) Magnet coil electrical gaskets of 
high compliance and ampacity. Harvey, A.R.; Yamamoto, R.M. 
Lawrence Livermore National Lab., CA (United States). 17 May 
1995. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950691-6: 14. interna- 
tional conference on magnet technology, Tampere (Finland), 11-16 
Jun 1995). Order Number DE95015898. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Coils employed in the magnets of the PHENIX Detector, 
presently under construction for RHIC (Relativistic Heavy lon Col- 
lider) at the Brookhaven National Laboratory, are massive (weight 
~ 8000 kG each). For that reason we subdivided them into a se- 
ries of manageable subcoils that we will subsequent bolt together. 
Electrical terminals attached to the subcoils conductors are rigidly 
embedded and precisely located during vacuum impregnation. 
However; we anticipate some misalignment and nonuniform gaping 
to occur between terminals at assembly. We have elected to use 
electrical gaskets of compliance and ampacity between the bolted 
terminals to enhance the current carrying capability of the electrical 
joints. This paper describes the material candidates selected, the 
tests performed, and the relative ranking of the materials tested. 


665420 Superfiuidity 
Refer also to citation(s) 27803 


28250 (INIS-mf-14550, pp. 118) On the influence of the 
thermal expansion coefficient on non-linear parameters at the 
1st, 2nd and 4th sound in superfiuid helium. Braun, S. (Techni- 
sche Univ., Vienna (Austria). Inst. fuer Stroemungslehre und 
Waermeuebertragung); Kluwick, A.; Cramer, M.S. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LANDAU LIQUID HELIUM THEORY/ 
helium ii; LANDAU LIQUID HELIUM THEORY/superfluidity; 
SOUND WAVES/fourth sound; SOUND WAVES/second sound; 
SUPERFLUIDITY; MATHEMATICAL MODELS; NONLINEAR 
PROBLEMS; TEMPERATURE RANGE 0000-0013 K; THERMAL 
EXPANSION 


665430 Other Topics in Quantum Fluids and Solids 
Refer also to citation(s) 27784, 27828, 27833, 27835 


28251 (CONF-941144-171) SANS study of phase separa- 
tion in solid *He-“He. Koster, J.P. (Florida Univ., Gainesville, FL 
(United States). Dept. of Physics); Nagler, S.E.; Adams, E.D.; Wig- 
nall, G.D. Florida Univ., Gainesville, FL (United States). Dept. of 
Physics; Oak Ridge National Lab., TN (United States). [1994]. 8p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-86ER45280 AC05-840R21400. Grant DMR- 
9019736. From 1994 fall meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95017433. Source: OSTI; NTIS; INIS; GPO Dep. 

Small angle neutron scattering has been used to study phase 
separation in a quantum alloy, solid *He,-*He;_,. The onset of 
phase separation is marked by a dramatic increase in the mea- 
sured scattering. A simple interpretation of the results suggests 
that the late-stage phase separation kinetics are dominated by an 
increase in the concentration of *He atoms in preexisting precipi- 
tate regions. 
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28252 (INIS-mf-14550, pp. 34) Charge density waves: 
dielectric function, tunnel effect. Seeger, K. (Inst. fuer Festkoer- 
perphysik, Univ. Wien, Vienna (Austria)). Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. (In Ger- 
man). (CONF-9409362-: 44. annual convention of the Austrian 
Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. An- 
nual Convention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGE DENSITY/charged-particle 
transport theory, CHARGE DENSITY/crystal lattices; CHARGE 
DENS!TY/tunnel _ effect; BCS THEORY; DIELECTRIC 
PROPERTIES; ELECTRIC CURRENTS; KRAMERS-KRONIG 
CORRELATION; NIOBIUM SELENIDES; QUANTUM MECHANICS 


28253 (INIS-mf-14550, pp. 144) Coherent Terahertz- 
emission from semiconductor quantum structures. Roskos, H. 
(RWTH Aachen (Germany)). Oesterreichische Physikalische 
Geselischaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EMISSION SPECTROSCOPY/coherent 
radiation; EMISSION SPECTROSCOPY/semiconductor materials; 
BLOCH THEORY; CRYSTAL LATTICES; EMISSION SPECTRA; 
PHONONS; QUANTUM MECHANICS 


28254 (INIS-mf—14550, pp. 146) Thz-semiconductor 
sources. Heiss, W. (Technische Univ., Vienna (Austria)). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(in German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SEMICONDUCTOR MATERIALS/free 
electron lasers; SEMICONDUCTOR MATERIALS/magnetic fields; 
EMISSION SPECTROSCOPY; ENERGY GAP; GALLIUM AR- 
SENIDES; INDIUM ANTIMONIDES; LANDAU FLUCTUATIONS; 
OPTICAL MODES; OPTICAL PUMPING 
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Refer also to citation(s) 27143 


28255 (CONF-950456—) 1995 International Sherwood Fu- 
sion Theory Conference. Lawrence Berkeley Lab., CA (United 
States). 1995. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. From 19985 inter- 
national Sherwood fusion theory conference on basic plasma 
physics and its application to the magnetic fusion energy program; 
Incline Village, NV (United States); 3-5 Apr 1995. Order Number 
DE95015402. Source: OSTI; NTIS; INIS; GPO Dep. 

This book is a guide to the 1995 International Sherwood Fusion 
Theory Conference. It consists largely of abstracts of the oral and 
poster presentations that were to be made, and gives some gen- 
eral information about the conference and its schedule. 


28256 (PPPL-CFP-3262) Magnetic confinement experiment 
- 1: Tokamaks. Goldston, R.J. Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-9409369-1: 15. IAEA conference on plasma physics and 
controlled nuclear fusion, Seville (Spain), 26 Sep - 1 oct 1994). Or- 
der Number DE95014764. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews presentations made at the 15th IAEA Confer- 
ence on Plasma Physics and Controlled Nuclear Fusion on 
experimental tokamak physics, particularly on advances in core 
plasma physics, divertor and edge physics, heating and current 
drive, and tokamak concept optimization. 
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Refer also to citation(s) 26251, 26996, 27030, 28144, 28354, 
28355, 28357, 28362, 28363, 28364, 28393, 28403, 28411, 28412, 
28429, 28434, 28435, 28517, 28522 


28257 (CONF-9505105—4) Three-dimensional antenna mod- 
els for fusion experiments. Carter, M.D. (and others); Wang, 
C.Y.; Hogan, J.T. Oak Ridge National Lab., TN (United States). 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 11. topical confer- 
ence on radio frequency in plasmas; Palm Springs, CA (United 
States); 17-19 May 1995. Order Number DE95014591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The development of the RANT3D code has permitted the sys- 
tematic study Of the effect of three-dimensional structures on the 
launched power spectrum for antennas in the ion cyclotron range 
of frequencies. The code allows the septa between current straps 
to be modeled with arbitrary heights and permits the antenna to in- 
teract with other structures in the tokamak. In this paper we 
present comparisons of calculated loading with the Tokamak Fu- 
sion Test Reactor and Tore Supra experiments, demonstrate the 
effects on loading caused by positioning uncertainties for an an- 
tenna in Tore Supra, and show electric field patterns near the Tore 
Supra antenna. A poloidal component in the static magnetic field 
for the plasma response is included in the near-field calculations 
using the warm plasma code, GLOSI. Preliminary estimates for the 
heat flux on tne bumper limiters during typical operation in Tore 
Supra are also presented. 


28258 (CONF-9505105-5) TRANSP modeling of minority 
ion sawtooth mixing in ICRF + NBI heated discharges in TFTR. 
Goldfinger, R.C. (Oak Ridge National Lab., TN (United States)); 
Batchelor, D.B.; Murakami, M.; Phillips, C.K.; Budny, R.; Hammett, 
G.W.; McCune, D.M.; Wilson, J.R.; Zarnstorff, M.C. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 ; 
AC02-76CH03073. From 11. topical conference on radio frequency 
in plasmas; Palm Springs, CA (United States); 17-19 May 1995. 
Order Number DE95014593. Source: OSTI; NTIS; INIS; GPO Dep. 

Time independent code analysis indicates that the sawtooth re- 
laxation phenomenon affects RF power deposition profiles through 
the mixing of fast ions. Predicted central electron heating rates are 
substantially above experimental values unless sawtooth relaxation 
is included. The PPPL time dependent transport analysis code, 
TRANSP, currently has a model to redistribute thermal electron 
and ion species, energy densities, plasma current density, and fast 
ions from neutral beam injection at each sawtooth event using the 
Kadomtsev (3) prescription. Results are presented here in which 
the set of models is extended to include sawtooth mixing effects on 
the hot ion population generated from ICRF heating. The ICRF 
generated hot ion distribution function, fry, v,), which is strongly 
peaked at the center before each sawtooth, is replaced throughout 
the sawtooth mixing volume by its volume averaged value at each 
sawtooth. The modified fv.) is then used to recalculate the 
collisional transfer of power from the minority species to the back- 
ground species. Results demonstrate that neglect of sawtooth 
mixing of ICRF-induced fast ions leads to prediction of faster cen- 
tral electron reheat rates than are measured experimentally 


28259 (CONF-9505105—18) Edge density modification with 
rf on TFTR and Dill-D. Hanson, G.R. (and others); England, A.C.; 
Wilgen, J.B. Oak Ridge National Lab., TN (United States); Califor- 
nia Univ., Los Angeles, CA (United States). [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; FG0O3-86ER53225. From 11. topical conference on 
radio frequency in plasmas; Palm Springs, CA (United States); 17- 
19 May 1995. Order Number DE95017401. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Modification of the electron density profile in front of rf antennas 
has been observed on TFTR and DIll-D using reflectometers 
installed in-antenna to ensure localization to the antenna environ- 
ment. The modification of the edge density gradient has two 
components: a flattening of the gradient in the private flux zone, 
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and an increase in the edge density inside the last closed flux sur- 
face. In general, these modifications result in a significant decrease 
in the electron density over most of the private flux zone with a 
sharp rise in the density near the last closed flux surface. Data from 
TFTR is used to infer the dependence of this edge modification 
with antenna strap phasing and rf power. Initial results from DIII-D 
showing edge modification will also be discussed. Antenna model- 
ing has shown that this modification in the private flux zone has 
only small effects on the antenna loading and launched spectrum. 


28260 (CONF-9505254-3) A theory of the high-mode phe- 
nomenon for stellarators. Shaing, K.C. Oak Ridge National Lab.., 
TN (United States). [1995]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national stellarator workshop; Madrid (Spain); 22-26 May 1995. 
Order Number DE95017387. Source: OSTI; NTIS; INIS; GPO Dep. 

It is shown that besides the ion orbit loss mechanism, which oc- 
curs in a region a — etpp <r < a, the collisionless drift-orbit 


transport flux can also drive the poloidal E x B velocity in a re- 
gion r < a — etpp in stellarators. Here, r is the minor radius, a is 
the plasma radius, « is the toroidal amplitude of the magnetic field 


spectrum, E is the electric field, B is the magnetic field, and pp is 


the poloidal ion gyroradius. The transport-fluxdriven E x B veloc- 
ity can be triggered most efficiently by an increase of the ion 
temperature gradient. The theory is applied to the high-mode (H- 
mode) phenomenon observed in stellarators. 


28261 (CONF-9505254—6) Global Alfven eigenmodes in 
WELDELSTEIN 7-AS. Weller, A. (Max-Planck-institute fuer 
Plasmaphysik, Garching (Germany)); Goerner, C.; Jaenicke, R. 
Oak Ridge National Lab., TN (United States). 1995. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From international stellarator workshop; Madrid 
(Spain); 22-26 May 1995. Order Number DE95017417. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the presence of fast particle populations marginally stable 
global modes in the shear Alfven branch can be destabilized by 
wave particle resonances. This is particularly of concern in future 
large devices, where losses of resonant particles (a-particles in a 
reactor) may then limit the available heating power and also may 
cause damage of the first wall. In tokamaks TAE modes inside 
toroidicity induced gaps of the shear Alfven continua have been 
found. In stellarators with very weak shear like W7-AS low-n TAE- 
gaps do not occur but gaps below the shear Alfven continua with 
mode numbers m and n, if the resonant values 7 = n/m do not ex- 
ist in the plasma volume (k) = (mer - n )/R + 0 ). Under these 
conditions GAE modes with frequencies wage < (Ky eVa)min are 
the favoured modes. The investigation of GAE modes couki also 
be of relevance in the case of advanced tokamak equilibria with 
flat or inverted q-profiles in the central region. 


28262 (DOE/ER/53198-265) Plasma rotation, dynamo, and 
nonlinear coupling in the reversed field pinch. Prager, S.C. 
(Univ. of Wisconsin, Madison, WI (United States). Dept. of 
Physics); Almagri, A.F.; Cekic, M. Wisconsin Univ., Madison, WI 
(United States). Jul 1995. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-85ER53198. (CONF- 
950704-10: 22. European conference on controlled fusion and 
plasma physics, Bournemouth (United Kingdom), 2-7 Jul 1995). Or- 
der Number DE95017652. Source: OST!; NTIS; INIS; GPO Dep. 
Two important effects of MHD fluctuations in the RFP and toka- 
mak are current generation (the dynamo effect) and mode locking. 
In the T1 and MST RFP experiments new results reveal the mode 
dynamics underlying these phenomena. In T1 the effect of specific 
magnetic Fourier modes on the current density profile is evident. In 
MST, the MHD dynamo term (év x 6B) is measured in the plasma 
edge, and found to account for the time dependence of the edge 
current throughout a sawtooth cycle. As edge resistivity is in- 
creased in T1 the fluctuation amplitude increases to maintain the 
dynamo-driven current, as expected from MHD computation. The 
modes responsible for the dynamo often lock to the local magnetic 
field error at the vertical cut in MST. The plasma rotation velocity 
has been measured with a fast Doppler spectrometer to a time res- 
olution of 1 ys. The plasma rotation and mode phase velocity are 


ERA Vol. 20, No. 11 511 





70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


remarkably well-correlated, with both slowing, in the presence of 
an impulsive field error, in a 100 ps timescale. 


28263 (DOE/ER/53201-T6) Ripple transport in Helical-Axis 
Advanced Stellarators: A comparison with classical stel- 
larator/torsatrons. Beidier, C.D. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany)); Hitchon, W.N.G. Wisconsin 
Univ., Madison, WI (United States). Dept. of Electrical and 
Computer Engineering. [1995]. 51p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-85ER53201. 
Order Number DE95015114. Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations of the neoclassical transport rates due to particles 
trapped in the helical ripples of a stellarator's magnetic field are 
carried out, based on solutions of the bounceaveraged kinetic 
equation. These calculations employ a model for the magnetic field 
strength, B, which is an accurate approximation to the actual B for 
a wide variety of stellarator-type devices, among which are Helical- 
Axis Advanced Stellarators (Helias) as well as conventional 
stellarators and torsatrons. Comparisons are carried out in which it 
is shown that the Helias concept leads to significant reductions in 
neoclassical transport rates throughout the entire long-mean-free- 
path regime, with the reduction being particularly dramatic in the 
v—' regime. These findings are confirmed by numerical simula- 
tions. Further, it is shown that the behavior of deeply trapped 
particles in Helias can be fundamentally different from that in clas- 
sical stellarator/torsatrons; as a consequence, the beneficial effects 
of a radial electric field on the transport make themselves felt at 
lower collision frequency than is usual. 


28264 (DOE/ER/53266-51) Ergodic mixing for turbulent 
drift motion. Isichenko, M.B.; Petviashvili, N.V. Texas Univ., 
Austin, TX (United States). 16 Feb 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER53266. (FRCR-460). Order Number DE95012143. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The statistical properties of the long-time chaotic two- 
dimensional (2D) drift motion of a charged particle in an 
inhomogeneous magnetic field 6(x,y) and a time-dependent elec- 
trostatic potential ¢(x,y,t) are studied by numerical symplectic 
integration. For a conditionally periodic potential with two or more 
incommensurate frequencies, an ergodic behavior is demonstrated 
in which the probability density of the particle position is propor- 
tional to the magnetic field 6. The accuracy of this prediction is 
found to be independent of the number N,, of the incommensurate 
frequencies for N. >2. 


28265 (DOE/ER/54131-T1) Growth curve analysis for 
plasma profiles using smoothing splines. Final report, January 
1993—January 1995. Imre, K. City Univ. of New York, NY (United 
States). Research Foundation. Jul 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER54131. 
Order Number DE95015597. Source: OSTI; NTIS; INIS; GPO Dep. 

In this project, we parameterize the shape and magnitude of the 
temperature and density profiles on JET and the temperature pro- 
files on TFTR. The key contro! variables for the profiles were 
tabulated and the response functions were estimated. A sophisti- 
cated statistical analysis code was developed to fit the plasma 
profiles. Our analysis indicate that the JET density shape depends 
primarily on nA/B; for Ohmic heating, A for L-mode and |p for H- 
mode. The temperature profiles for JET are mainly determined by 
Qos for the case of Ohmic heating, and by B; and P/n for the L- 
mode. For the H-mode the shape depends on the type of auxiliary 
heating, Ze, Nf, qos, and P. 


28266 


(DOE/ET/53088-711) Theory of self-organized criti- 
cal transport in tokamak plasmas. Kishimoto, Y. (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Tajima, T.; Horton, W.; LeBrun, M.J.; Kim, 
J.Y. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. Jul 1995. 56p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG05-80ET53088. Order 
DE95015449. Source: OSTI; NTIS; INIS; GPO Dep. 

A theoretical and computational study of the ion temperature gra- 
dient and 7; instabilities in tokamak plasmas has been carried out. 
In toroidal geometry the modes have a radially extended structure 
and their eigenfrequencies are constant over many rational 
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surfaces that are coupled through toroidicity. These nonlocal prop- 
erties of the ITG modes impose strong constraint on the drift mode 
fluctuations and the amciated transport, showing a self-organized 
characteristic. As any significant deviation away from marginal sta- 
bility causes rapid temperature relaxation and intermittent bursts, 
the modes hover near marginality and exhibit strong kinetic charac- 
teristics. As a result, the temperature relaxation is self-semilar and 
nonlocal, leading to a radially increasing heat diffusivity. The nonlo- 
cal transport leads to the Bohm-like diffusion scaling. The heat 
input regulates the deviation of the temperature gradient away from 
marginality. The obtained transport scalings and properties are 
globally consistent with experimental observations of L-mode 
charges. 


28267 (DOE/ET/53088-712) Line-broadened quasilinear 
burst model. Berk, H.L. (Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies); Breizman, B.N.; Wong, H.V.; Fitzpatrick, 
J. Texas Univ., Austin, TX (United States). Inst. for Fusion Studies. 
Jul 1995. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR—712). Order Num- 
ber DE95015680. Source: OSTI; NTIS; INIS; GPO Dep. 

A quasilinear model is developed to produce realistic self- 
consistent saturation levels when modes do not overlap, and give 
self-consistent diffusion and wave evolution when modes do over- 
lap. Both regimes give steady or pulsating behavior in weakly 
driven systems with classical relaxation and background dissipation 
present. An avalanche response is demonstrated: wave momen- 
tum release caused by the overlap of closely spaced modes can 
produce mode overlap of more widely spaced modes (a domino ef- 
fect) or the growth of modes which would be stable in systems 
unaffected by the closely-spaced modes’ diffusion. Detailed analy- 
sis and calculations are performed for the bump-on-tail instability, 
and extension of the method to more general problems is briefly 
discussed. 


28268 (DOE/ET/53088-713) Simulation of Altven wave- 
resonant particle interaction. Berk, H.L.; Breizman, B.N.; Pekker, 
M. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. Jul 1995. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR—-713). Order Num- 
ber DE95016689. Source: OSTI; NTIS; INIS; GPO Dep. 

New numerical simulations are presented on the self-consistent 
dynamics of energetic particles and a set of unstable discrete 
shear Alfven modes in a tokamak. Our code developed for these 
simulations has been previously tested in the simulations of the 
bump-on-tail instability model. The code has a Hamiltonian struc- 
ture for the mode-particle coupling, with the superimposed wave 
damping, particle source and classical relaxation processes. In the 
alpha particle-Alfven wave problem, we observe a transition from a 
single mode saturation to the mode overlap and global quasilinear 
diffusion, which is qualitatively similar to that observed in the 
bump-on-tail model. We demonstrate a considerable enhancement 
in the wave energy due to the resonance overlap. We also demon- 
strate the effect of global diffusion on the energetic particle losses. 


28269 (DOE/SF/20141-T1) Normal-incidence multilayer 
mirror X-ray microscope. Final report. Seely, J.F. Naval Re- 
search Lab., Washington, DC (United States). 18 Nov 1994. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-93SF20141. Order Number DE95016426. Source: 
OSTI; NTIS; GPO Dep. 

An x-ray multilayer mirror microscope was designed constructed, 
and implemented to record images at a wavelength of 33.8 A of 
laser-irradiated targets. The morphology of the 33.8 A emission 
from a variety of targets was studied at the Livermore Nova laser 
2-beam facility. Imaged were radiatively heated, low-density plastic 
and silica foams targets, x-ray laser targets, and gas-filled 
hohlraums. The absolute x-ray flux was determined. A two-mirror 
microscope and a CCD x-ray detector have been designed and 
constructed that will provided images with improved spatial resolu- 
tion and dynamic range. The two-mirror microscope is designed to 
fit SIM4 on the Livermore 10-beam target chamber or any other 
comparably sized instrument module. 


28270 (GA-A-22039) Fast wave current drive on Dill-D. de- 
Grassie, J.S. (and others); Petty, C.C.; Pinsker, R.l. General 





Atomics, San Diego, CA (United States). [1995]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ; AC05-840R21400 ; FG03-86ER53225 ; W- 
7405-ENG-48. (CONF-9505105—7: 11. topical conference on radio 
frequency in plasmas, Palm Springs, CA (United States), 17-19 
May 1995). Order Number DE95014666. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The physics of electron heating and current drive with the fast 
magnetosonic wave has been demonstrated on DIIli-D, in reason- 
able agreement with theoretical modeling. A recently completed 
upgrade to the fast wave capability should allow full noninductive 
current drive in steady state advanced confinement discharges and 
provide some current density profile control for the Advanced Toka- 
mak Program. DIIl-D now has three four-strap fast wave antennas 
and three transmitters, each with nominally 2 MW of generator 
power. Extensive experiments have been conducted with the first 
system, at 60 MHz, while the two newer systems have come into 
operation within the past year. The newer systems are configured 
for 60 to 120 MHz. The measured FWCD efficiency is found to in- 
crease linearly with electron temperature as y = 0.4 x 1018 Te 
(keV) [A/m?W], measured up to central electron temperature over 5 
keV. A newly developed technique for determining the internal non- 
inductive current density profile gives efficiencies in agreement with 
this scaling and profiles consistent with theoretical predictions. Full 
noninductive current drive at 170 kA was achieved in a discharge 
prepared by rampdown of the Ohmic current. Modulation of mi- 
crowave reflectometry signals at the fast wave frequency is being 
used to investigate fast wave propagation and damping. Addition- 
ally, rf pick-up probes on the internal boundary of the vessel provide 
a comparison with ray tracing codes, with dear evidence for a 
toroidally directed wave with antenna phasing set for current drive. 
There is some experimental evidence for fast wave absorption by 
energetic beam ions at high cyclotron harmonic resonances. 


28271 (GA-A-22040) Summary of recent studies of beam- 
driven BAE and chirping modes in DIll-D. Heidbrink, W.W. 
(California Univ., Irvine, CA (United States)); Carolipio, E.M.; 
James, R.A.; Strait, E.J. General Atomics, San Diego, CA (United 
States); Lawrence Livermore National Lab., CA (United States). 
May 1995. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-89ER51114 W-7405-ENG-48. 
(CONF-9504173—1: Atomic Energy Agency (AEA) technical meet- 
ing, Princeton, NJ (United States), 25-28 Apr 1995). Order Number 
DE95013481. Source: OSTI; NTIS; INIS; GPO Dep. 

In high beta DIll-D plasmas with intense neutral-beam injection, 
beta-induced Alfven eigenmodes (BAE modes) are observed. 
These instabilities can cause concentrated losses of >50% of the 
fast ions and thus are of concern for future devices. We have now 
observed BAE modes and resukant fast-ion loss in full-field (2.0 T) 
discharges where the ratio of parallel velocity to the Alfven speed 
IS Uparalie//Ua 0.3. In a few discharges, we have also observed a 
new instability, a “chirping” mode. These modes have frequencies 
between 50 and 200 kHz that “whistle” down a factor of two in a 
single 2 ms burst. They occur in plasmas with relatively large val- 
ues of fast-ion beta ((6 f) 21%), Alfven speed (v))/va20.5), and 


plasma rotation ( f rot >20 kHz). In contrast to the usual Alfven 
modes, which are fluid modes of the background plasma, the 
chirping instabilities seem to be beam modes that are nearly sta- 
tionary in the plasma frame. 


28272 (GA-A-22050) Electron cyclotron heating and cur- 
rent drive: Present experiments to ITER. Harvey, R.W. (General 
Atomics, San Diego, CA (United States)); Nevins, W.M.; Smith, 
G.R.; Lloyd, B.; O’Brien, M.R.; Warrick, C.D. General Atomics, San 
Diego, CA (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-950112-4: 9. joint workshop on electron cyclotron emission 
and electron cyclotron resonance heating, Borrego Springs, CA 
(United States), 23-26 Jan 1995). Order Number DE95015671. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Electron cyclotron (EC) power has technological and physics ad- 
vantages for heating and current drive in a tokamak reactor, and 
advances in source development make it credible for applications 
in ITER. Strong single pass absorption makes heating to ignition 
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particularly simple. The optimized EC current drive (ECCD) 
efficiency (<n>IR/P) shows a linear temperature scaling at temper- 
atures up to ~15 keV. For temperatures above 30 keV, the 
efficiency saturates at approximately 0.3-10°° A/(m?W) for a fre- 
quency of 220 GHz in an ITER target plasma with toroidal field of 
6 T, due primarily to harmonic overlap and to a lesser extent due 
to limitations arising from relativistic effects. The same efficiency 
can also be obtained at 170 GHz for the same plasma equilibrium 
except that the magnetic field is reduced to (170/200) x 6 T = 4.6 
T. The ECCD efficiencies are obtained with the comprehensive 3D, 
bounce-averaged Fokker-Planck CQL3D codes and BANDITSD. 


28273 (GA-A-22057) Experimental studies of fast wave 
propagation in DIll-D. Ikezi, H.; Pinsker, R.1.; Chiu, S.C.; de- 
Grassie, J.S. General Atomics, San Diego, CA (United States). Jun 
1995. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114. (CONF-9505105-8: 11. topical 
conference on radio frequency in plasmas, Palm Springs, CA 
(United States), 17-19 May 1995). Order Number DE95014667. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fast Alfven waves radiated from the phased array antenna in the 
Dill-D tokamak and used for heating and current drive are studied 
by employing a B-loop array mounted on the vacuum vessel wall. 
The wave propagation direction controlled by the antenna phasing 
is clearly observed. A small divergence of the rays arising from the 
anisotropic nature of the fast wave is found. Comparison with a ray 
tracing code confirms that the ray position calculated by the code is 
accurate up to at least one toroidal turn of the rays. Conservation 
of Rk, which is a basic assumption in computer codes is tested. Al- 
though the upshift of toroidal wavenumber k; at small major radius 
R is confirmed, Rk; is not well conserved. A mass density interfer- 
ometer is demonstrated by employing the extraordinary fast wave. 


28274 (GA-A-22063) Current profile evolution during fast 
wave current drive on the Dil-D tokamak. Petty, C.C. (General 
Atomics, San Diego, CA (United States)); Forest, C.B.; Baity, F.W. 
General Atomics, San Diego, CA (United States); Oak Ridge Na- 
tional Lab., TN (United States); Lawrence Livermore National Lab., 
CA (United States). Jun 1995. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-89ER51114 ; 
AC05-840R21400 ; W-7405-ENG-48. (CONF-9505105-2: 11. topi- 
cal conference on radio frequency in plasmas, Palm Springs, CA 
(United States), 17-19 May 1995). Order Number DE95015358. 
Source: OST]; NTIS; INIS; GPO Dep. 

The effect of co and counter fast wave current drive (FWCD) on 
the plasma current profile has been measured for neutral beam 
heated plasmas with reversed magnetic shear on the DIll-D toka- 
mak. Although the response of the loop voltage profile was 
consistent with the application of co and counter FWCD, little differ- 
ence was observed between the current profiles for the opposite 
directions of FWCD. The evolution of the current profile was 
successfully modeled using the ONETWO transport code. The sim- 
ulation showed that the small difference between the current 
profiles for co and counter FWCD was mainly due to an offsetting 
change in the o@c current proffie. In addition, the time scale for 
the loop voltage to reach equilibrium (i.e., flatten) was found to be 
much longer than the FWCD pulse, which limited the ability of the 
current profile to fully respond to co or counter FWCD. 


28275 (GA-A-22064) Monte-Carlo Impurity transport simu- 
lations in the edge of the Dill-D tokamak using the MCI code. 
Evans, T.E. (General Atomics, San Diego, CA (United States)); 
Mahdavi, M.A.; Sager, G.T.; West, W.P.; Fenstermacher, M.E.; 
Meyer, W.H.; Porter, G.D. General Atomics, San Diego, CA 
(United States). Jul 1995. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
9505254—2: International stellarator workshop, Madrid (Spain), 
22-26 May 1995). Order Number DE95015672. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A Monte-Carlo Impurity (MCI) transport code is used to follow 
trace impurities through multiple ionization states in realistic 2-D 
tokamak geometries. The MCI code is used to study impurity trans- 
port along the open magnetic field lines of the Scrape-off Layer 
(SOL) and to understand how impurities get into the core from the 
SOL. An MCI study concentrating on the entrainment of carbon im- 
purities ions by deuterium background plasma into the DIil-D 
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divertor is discussed. MCI simulation results are compared to ex- 
perimental Dill-D carbon measurements. 


28276 (GA-A-22070) Plasma rotation in the presence of 
radio frequency fields. Lin-Liu, Y.R.; Chan, V.S.; Chiu, S.C. Gen- 
eral Atomics, San Diego, CA (United States). Jun 1995. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. (CONF-9505105—9: 11. topical confer- 
ence on radio frequency in plasmas, Palm Springs, CA (United 
States), 17-19 May 1995). Order Number DE95014668. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A combined moment and kinetic approach is developed to con- 
sider rf effects on plasma rotation. Appropriate relaxation times for 
driven toroidal and poloidal rotation are discussed. 


28277 (GA-A-22081-Rev.1) Direct electron heating with di- 
rectional fast wave launch on DII-D. Revision 1. Pinsker, R.1. 
(General Atomics, San Diego, CA (United States)); Chiu, S.C.; 
Baity, F.W. General Atomics, San Diego, CA (United States); Oak 
Ridge National Lab., TN (United States); Lawrence Livermore 
National Lab., CA (United States). Jul 1995. 4p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ; ACO5-840R21400 ; W-7405-ENG-48. (CONF- 
9505105—14-Rev.1: 11. topical conference on radio frequency in 
plasmas, Palm Springs, CA (United States), 17-19 May 1995). Or- 
der Number DES95017241. Source: OSTI; NTIS; INIS; GPO Dep. 

Direct electron heating obtained with a four-element array 
phased at (0,7/2,7,37/2) without a Faraday shield is compared with 
that obtained with a Faraday shield on the same antenna. 


28278 (GA-A-22083) Current drive and profile control in 
low aspect ratio tokamaks. Chan, V.S.; Chiu, S.C.; Lin-Liu, Y.R.; 
Miller, R.L.; Turnbull, A.D. General Atomics, San Diego, CA (United 
States). Jul 1995. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-95ER54309. (CONF-950704— 
7: 22. European conference on controlled fusion and plasma 
physics, Bournemouth (United Kingdom), 2-7 Jul 1995). Order 
Number DE95017054. Source: OSTI; NTIS; INIS; GPO Dep. 

The key to the theoretically predicted high performance of a low 
aspect ratio tokamak (LAT) is its ability to operate at very large 
plasma current*|,. The plasma current at low aspect ratios follows 
the approximate formula: |p ~ (5a7B,/Raw) [(1 + «*)/2] [A(A — 1)] 
where A = P/a which was derived from equilibrium studies. For 
constant qy and Bi, |, can increase by an order of magnitude over 
the case of tokamaks with A 2 2.5. The large current results in a 
significantly enhanced 6; (= Bylp/aBy) possibly of order unity. It 
also compensates for the reduction in A to maintain the same con- 
finement performance assuming the confinement time 7 follows the 
generic form ~ HipP-'/R%/*x'/. The initiation and maintenance 
of such a large current is therefore a key issue for LATs. 


28279 (GA-A-22084) Stabilization of global MHD instabili- 
ties by toroidal plasma rotation. Chu, M.S. (General Atomics, 
San Diego, CA (United States)); Miller, R.L.; Bondeson, A.; Luet- 
jens, H.; DeRidder, G.; Sauter, O. General Atomics, San Diego, CA 
(United States). Jul 1995. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
950704—4: 22. European conference on controlled fusion and 
plasma physics, Bournemouth (United Kingdom), 2-7 Jul 1995). Or- 
der Number DE95016710. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical study and experimental observations suggest that ro- 
tation can play a crucial role in determining plasma stability. Since 
conventional magnetohydrodynamic (MHD) analysis ignores rota- 
tion, more advanced computational tools are being developed to 
confirm the theoretical understanding and to perform comparison 
between theory and experiment. In a previous work, the authors 
reported on the formulation and computation of MHD modes in 
plasmas with a small (subsonic) toroidal rotation. R.otation is found 
to have a substantial stabilizing effect under many circumstances. 
In this work, they extend the formulation in Ref. 4 to include an ar- 
bitrary (large) toroidal plasma rotation. It is the purpose of this work 
to examine the difference between these two formulations and re- 
port on results from computations using these formulations. 


28280 (GA-A-22088) First results on fast wave current 
drive in advanced tokamak discharges in DIll-D. Prater, R. 
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(General Atomics, San Diego, CA (United States)); Cary, W.P.; 
Baity, F.W. General Atomics, San Diego, CA (United States). Jul 
1995. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114 AC05-840R21400. (CONF- 
950704—-6: 22. European conference on controlled fusion and 
plasma physics, Bournemouth (United Kingdom), 2-7 Jul 1995). Or- 
der Number DE95017053. Source: OSTI; NTIS; INIS; GPO Dep. 

Initial experiments have been performed on the DIll-D tokamak 
on coupling, direct electron heating, and current drive by fast 
waves in advanced tokamak discharges. These experiments 
showed efficient central heating and current drive in agreement 
with theory in magnitude and profile. Extrapolating these results to 
temperature characteristic of a power plant (25 keV) gives current 
drive efficiency of about 0.3 MA/m?. 


28281 (INIS-mf-14550, pp. 40) Investigation of electron 
density in plasma by dispersion-interferometry. Flieser, J. (inst. 
fuer Experimentalphysik, Technisch Univ. Graz, Petersgasse 16, 
A-8010 Graz (Austria)); Pretzler, G.; Neger, T.; Jaeger, H. Oester- 
reichische Physikalische Gesellschaft, Vienna (Austria). 1994. 
198p. (In German). (CONF-9409362-: 44. annual convention of the 
Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 
44. Annual Convention of the Austrian Physical Society. Order 
Number DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. ELECTRON DENSITY/interferometry; 
ELECTRON DENSITY/optical dispersion; ELECTRON DENSITY/ 
plasma; INTERFEROMETRY; PLASMA; FREQUENCY MIXING; 
HOLOGRAPHY; REFRACTIVE INDEX; WAVELENGTHS 


28282 (INIS-mf—14550, pp. 41) Investigation of particle den- 
sity in asymmetric plasma using interferometry of white light. 
Ulbel, M. (inst. fuer Experimentalphysik, Technische Univ. Graz, 
Petersgasse 16, A-8010 Graz (Austria)); Pretzler, G.; Neger, T.; 
Jaeger, H. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1994. 198p. (In German). (CONF-9409362-: 44. annual 
convention of the Austrian Physical Society, Innsbruck (Austria), 
19-23 Sep 1994). In 44. Annual Convention of the Austrian Physi- 
cal Society. Order Number DE95634610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INTERFEROMETRY /absorption spectra; 
INTERFEROMETRY/piasma density; INTERFEROMETRY/spatial 
distribution; ANISOTROPY; CHROMIUM; COPPER; INTERFER- 
OMETRY; OPTICALLY THICK PLASMA; REFRACTIVE INDEX 


28283 (INIS-mf-14550, pp. 42) OES for process control at 
separation of TIN by means of plasma CVD, Hochreiter, R. 
(Technische Univ., Vienna (Austria). Inst. fuer Allgemeine Physik); 
Laimer, J.; Stoeri, H. Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1994. 198p. (In German). (CONF-9409362-: 44. 
annual convention of the Austrian Physical Society, Innsbruck 
(Austria), 19-23 Sep 1994). In 44. Annual Convention of the Aus- 
trian Physical Society. Order Number DE95634610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. OPTICAL SPECTROMETERS/plasma; 
OPTICAL SPECTROMETERS /separation processes; OPTICAL 
SPECTROMETERS ‘titanium nitrides; ARGON COMPOUNDS; 
ELECTRIC CURRENTS; MONITORS; PLASMA; STATISTICAL 
MODELS; TITANIUM CHLORIDES 


28284 (INIS-mf-14550, pp. 62) Muon cascade in hydrogen. 
Lauss, B. (Oesterreichische Akademie der Wissenschaften, Vienna 
(Austria)); Ackerbauer, P.; Breunlich, W.H.; Jeitler, M.; Kammel, P.; 
Marton, J.; Prymas, W.; Zmeskal, J. Oesterreichische Physikalis- 
che Gesellschaft, Vienna (Austria). 1994. 198p. (In German). 
(CONF-9409362-: 44. annual convention of the Austrian Physical 
Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Con- 
vention of the Austrian Physical Society. Order Number 
DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUON REACTIONS/charge-coupled 
devices; MUON REACTIONS/muon-catalyzed fusion; MUON RE- 
ACTIONS/x-ray detection, DEUTERIUM TARGET; HYDROGEN; 
MATHEMATICAL MODELS; NUCLEAR CASCADES; PROTON 
REACTIONS; TRANSFER REACTIONS 





28285 (INIS-mf-14550, pp. 63) Precise measurements of 
nuclear muon-capture rate in °He. Prymas, W. (inst. fuer Mitte- 
lenergiephysik, Oesterreichische Akademie der Wissenschaften, 
Boltzmanngasse 3, 1090 Vienna (Austria)); Ackerbauer, P.; Breun- 
lich, W.H.; Kammel, P.; Lauss, B.; Marton, J.; Zmeskal, J. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1994. 198p. (In German). (CONF-9409362—: 44. annual convention 
of the Austrian Physical Society, Innsbruck (Austria), 19-23 Sep 
1994). In 44. Annual Convention of the Austrian Physical Society. 
Order Number DE95634610. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MUON REACTIONS/beta-delayed neu- 
trons; MUON REACTIONS/capture; MUON REACTIONS /triton 
reactions; BETA DECAY; HELIUM 3; IONIZATION CHAMBERS; 
MEV RANGE 01-10; CAPTURE; WEAK INTERACTIONS 


28286 (INIS-mf—14550, pp. 89) Femtosecond-spectroscopy 
of plasma oscillation in Ag-islands. Albrecht, K. (Innsbruck Univ. 
(Austria). Inst. fuer Experimentalphysik); Fickl, U.; Buchberger, P.; 
Messner, C.; Hoepfel, R.A. Oecesterreichische Physikalische 
Gesellschaft, Vienna (Austria). 1994. 198p. (In German). (CONF- 
9409362-: 44. annual convention of the Austrian Physical Society, 
Innsbruck (Austria), 19-23 Sep 1994). In 44. Annual Convention of 
the Austrian Physical Society. Order Number DE95634610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LASER SPECTROSCOPY/electron- 
phonon coupling; LASER SPECTROSCOPY /plasma_ waves; 
LASER SPECTROSCOPY/time measurement; LASER RADIA- 
TION; PLASMONS; POLARONS; SILVER; SURFACES 


28287 (INIS-mf-14550, pp. 137) Plasma diagnostics with 
optical interferometry. Neger, T. (Graz Univ. (Austria)). Oesterre- 
ichische Physikalische Gesellschaft, Vienna (Austria). 1994. 198p. 
(In German). (CONF-9409362-: 44. annual convention of the Aus- 
trian Physical Society, Innsbruck (Austria), 19-23 Sep 1994). In 44. 
Annual Convention of the Austrian Physical Society. Order Num- 
ber DE95634610. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/diagnostic techniques; PLASMA/ 
interferometry; EMISSION SPECTROSCOPY; OPTICAL SYS- 
TEMS; PLASMA; INTERFEROMETRY; PLASMA DENSITY 


28288 (JAERI-Conf-94-004, pp. 145-157) Spectroscopy re- 
search in JT-60U. Sugie, Tatsuo (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Kubo, Hirotaka; Sakasai, Akira; Koide, Yoshihiko; Higashijima, 
Satoru. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1994. (in Japanese). (CONF-9403189-: 1993 workshop on 
particle-material interactions for fusion, Tokai (Japan), 8-9 Mar 
1994). In Report of the 1993 workshop on particle-material interac- 
tions for fusion. 195p. Order Number DE95737282. Source: OSTI; 
NTIS; INIS. 

At present, one of the important problems in nuclear fusion 
plasma is the increase of radiation loss due to the mixing of the 
impurities generated at a first wall into plasma and the lowering of 
the reaction rate of nuclear fusion due to the dilution of fuel. 
Especially divertor plates become the main place of generating im- 
purities and undergo intense damage. Therefore, the mechanism of 
generating impurities, the mechanism of mixing and the behavior of 
the impurities mixed in plasma must be elucidated. In this report, 
regarding this problem, the results of the recent experiment at JT- 
60U and the plan of hereafter are described centering around the 
spectrometry. The outline of JT-60U is shown. By making a low 
temperature, high density divertor and increasing the radiation 
cooling in diverter part, the heat input into divertor plates can be 
reduced, and the generation of impurities and the damage of di- 
verter plates can be restrained. The mixing of impurities into 
plasma becomes little due to shielding effect. The spectroscopic 
equipment for observing divertor part is explained. The mechanism 
of generating carbon, the increase of remote radiation cooling due 
to deuterium and trivalent carbon ions and the boronization treat- 
ment of walls are reported. (K.I.). 


28289 


(JAERI-Conf-94-004, pp. 178-186) Behavior of impu- 
rities in various wall conditions (Stainless steel, carbonization, 
boronization) of Heliotron E device. Kondo, Katsumi (Kyoto 
Univ., Uji (Japan). Plasma Physics Lab.). Japan Atomic Energy 
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Research Inst., Tokyo (Japan). Nov 1994. (in Japanese). (CONF- 
9403189-: 1993 workshop on particle-material interactions for 
fusion, Tokai (Japan), 8-9 Mar 1994). In Report of the 1993 work- 
shop on particle-material interactions for fusion. 195p. Order 
Number DE95737282. Source: OSTI; NTIS; INIS 

At present, in nuclear fusion experimental devices, efforts have 
been exerted to obtain better plasma parameters. In particular as 
to impurities, in order to suppress their generation, the conditioning 
of discharge tube walls has been carried out by various methods. 
In this report, in the Ti flash, carbonization and boronization in the 
Heliotron E device, respectively, the behaviors of plasma and 
impurities are described. In the Heliotron E device, confining mag- 
netic fields are formed by helical coils, and by using gyrotrons, no 
current plasma is generated. Impurities are measured with a multi- 
channel vacuum ultraviolet spectroscope. The discharge tube of 
the Heliotron E device is made of 3 cm thick stainless steel. When 
high temperature, high density plasma is generated, light impurities 
such as carbon, nitrogen and oxygen and metal impurities like 
chromium, iron and nickel are observed. By the carbonization of 
the tube wall, metal impurities became unable to be observed. Also 
in the Heliotron E device, the boronization of the tube wall was at- 
tempted. The boroniztion process is explained, and the effect of 
remarkably reduce light impurities was obtained. (K..). 


28290 (JAERI-Tech-95-026) Development of control and 
data acquisition software for alpha particle apparatus. Sato, 
Minoru (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Nemoto, 
Masahiro; Tsukahara, Yoshimitsu; Sasaki, Hiroshi; Petrov, S.Y.; 
Afanassiev, V.I.; Kozlovskij, S.S. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1995. 85p. (in Japanese). Order Number 
DE95502137. Source: OSTI; NTIS; INIS. 

An alpha particle diagnostic apparatus was installed to investi- 
gate the behavior of energetic ions in JT-60U plasmas. An alpha 
particle analyzer, which was a main component of this apparatus, 
was introduced from the loffe Physical Technical Institute, Russia. 
We developed a software program with complicated functions of 
controlling the apparatus and acquiring the diagnostic data in se- 
quence of JT-60U discharges, while monitoring the operation 
status of the apparatus. This software is used on a micro-computer 
installed in a CAMAC system. The various functions of this soft- 
ware were confirmed in the on-line mode following the sequence. 
The apparatus is being operated well with the software in JT-60U 
experiments and is supplying useful diagnostic data. (author). 


28291 (JINR-D—15-94-500) Absence of the tritium yield in 
the metal-deuterium systems. Bystritskij, V.M. (Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Stolupin, V.A.; Bertin, A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1994. 8p. Order Number DE96601137. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

No tritium yield from the low-temperature nuclear dd-fusion reac- 
tion is found within the measurement error in titanium of different 
modifications and _ intermetallic compounds ZrNbV, LaCos, 
LaNig.9Alo.;, MMo.7Tio.sMn2. The upper limit estimates for the rate 
of the dd-fusion reaction with tritium production in titanium and in- 
termetallic compounds are found at the 90% confidence level: 
A(Ti) < 2 - 10-%3s-" . (dd)—"; A" (Ti, intermet.) < 6 - 10-%4s-" . 
(dd)—". It means that we did not find observable low-temperature 
nuclear dd fusion with production of tritium. 19 refs., 1 tab. 


28292 (JINR-E-1-95-29) The pion (muon) energy produc 
tion cost in muon catalyzed fusion. Fadeev, N.G.; Solov’ev, M.I. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1995. 12p. Order Number DE96601138. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The article presents the main steps in the history of the study on 
the muon catalysis of nuclear fusion. The practical application of 
the muon catalysis phenomenon to obtain the energy gain is briefly 
discussed. The details of the problem to produce pion (muon) yield 
with minimal energy expenses have been considered. 31 refs., 4 
tabs. 
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28293 (LA-UR-95-2336) Soft x-ray diagnostics for pulsed 
power machines. Idzorek, G.C.; Coulter, W.L.; Walsh, P.J.; Mon- 
toya, R.R. Los Alamos National Lab., NM (United States). 1995. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-18: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95016781. Source: OSTI; NTIS; GPO Dep. 

A variety of soft x-ray diagnostics are being fielded on the Los 
Alamos National Laboratory Pegasus and Procyon pulsed power 
systems and also being fielded on joint US/Russian magnetized 
target fusion experiments known as MAGO (Magnitoye Obzhatiye). 
The authors have designed a low-cost modular photoemissive de- 
tector designated the XRD-96 that uses commercial 1100 series 
aluminum for the photocathode. In addition to photocathode detec- 
tors a number of designs using solid state silicon photodiodes have 
been designed and fielded. They also present a soft x-ray time- 
integrated pinhole camera system that uses standard type 
TMAX-400 photographic film that obviates the need for expensive 
and no longer produced zero-overcoat soft x-ray emulsion film. In a 
typical experiment the desired spectral energy cuts, signal intensity 
levels, and desired field of view will determine diagnostic geometry 
and x-ray filters selected. The authors have developed several 
computer codes to assist in the diagnostic design process and 
data deconvolution. Examples of the diagnostic design process and 
data analysis for a typical pulsed power experiment are presented. 


28294 (LA-UR-95-2388) Origin of the B-dot jump observed 
in precision liner experiments. Lee, H. (Los Alamos National 
Lab., NM (United States)); Stokes, J.L.; Broste, W.B. Los Alamos 
National Lab., NM (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950750-27: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95016894. Source: OSTI; NTIS; INIS; GPO Dep. 

In the liner-ejecta experiments carried out at the Los Alamos 
pulsed power facility Pegasus Il, a solid liner was magnetically im- 
ploded to impact on a target cylinder to produce the shock-induced 
ejecta. As a result of improved time resolution for the B-dot (dB/dt) 
probes fielded last fall, the authors began to notice a sharp jump in 
the B-dot curve occurring at a time very close to the expected 
liner-target collision time. This jump was also found in the time 
derivative of the calculated current (di/dt) obtained from code simu- 
lation. They have shown that the jump is indeed caused by the 
collision as a sudden change of the liner velocity would induce a 
sudden jump in the time derivative of the inductance. They have 
derived a general formula for calculating the jump in di/dt and veri- 
fied that the result computed from it is in good agreement with the 
code simulation. Useful diagnostic applications of the B-dot jump 
are discussed. This paper is relevant for magnetized target fusion. 


28295 (LA-UR-95-2389) Proposed generation and com- 
pression of a target plasma for MTF. Kirkpatrick, R.C. (and 
others); Thurston, R.S.; Chrien, R.E. Los Alamos National Lab.., 
NM (United States). [1995]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950750-28: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016893. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Magnetized target fusion (MTF), in which a magnetothermally 
insulated plasma is hydrodynamically compressed to fusion condi- 
tions, represents an approach to controlled fusion which avoids 
difficulties of both traditional inertial confinement and magnetic con- 
finement approaches. The authors are proposing to demonstrate 
the feasibility of magnetized target fusion by: (1) creating a suit- 
able magnetized target plasma, (2) performing preliminary liner 
compression experiments using existing pulsed power facilities and 
demonstrated liner performance. Once the target plasma and the 
means for its generation have been optimized, the authors plan to 
conduct preliminary liner compression experiments aimed at 
demonstrating the near-adiabatic compression of the target plasma 
desired for MTF. Relevant liner compression experiments have 
been performed at Los Alamos in the Scyllac Fast Liner Program 
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and, more recently, in the Pegasus facility and the Procyon explo- 
sive pulsed power program. In a series of liner experiments they 
plan to map out the dependence of temperature and neutron pro- 
duction as functions of the initial plasma conditions and the liner 
compression achieved. With the above research program, they 
intend to demonstrate most of the key principles involved in mag- 
netized target fusion, and develop the experimental and theoretical 
tools needed to design and execute fully integrated MTF ignition 
experiments. 


28296 (LA-UR-95-2403) Liner target interaction experi- 
ments on Pegasus Il. Hockaday, M.P. (and others); Chrien, R.E.; 
Bartsch, R. Los Alamos National Lab., NM (United States). [1995]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-29: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95016892. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos High Energy Density Physics program uses ca- 
pacitively driven low voltage, inductive-storage pulse power to 
implode cylindrical targets for hydrodynamics experiments. Once a 
precision driver liner was characterized an experimental series 
characterizing the aluminum target dynamics was performed. The 
target was developed for shock-induced quasi-particle ejecta ex- 
periments including holography. The concept for the Liner shock 
experiment is that the driver liner is used to impact the target liner 
which then accelerates toward a collimator with a slit in it. A shock 
wave is set up in the target liner and as the shock emerges from 
the back side of the target liner, ejecta are generated. By taking a 
laser hologram the particle distribution of the ejecta are hoped to 
be determined. The goal for the second experimental series was to 
characterize the target dynamics and not to measure and generate 
the ejecta. Only the results from the third shot, Pegasus |I-26 fired 
April 26th, 1994, from the series is discussed in detail. The second 
experimental series successfully characterized the target dynamics 
necessary to move forward towards the planned quasi-ejecta ex- 
periments. 


28297 (LA-UR-95-2439) A transmission grating spectrome- 
ter for plasma diagnostics. Bartlett, R.J. (Los Alamos National 
Lab., NM (United States)); Hockaday, R.G.; Gallegos, C.H.; Gonza- 
les, J.M.; Mitton, V. Los Alamos National Lab., NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950750-8: 10. In- 
stitute of Electrical and Electronics Engineers (IEEE) pulsed power 
conference, Albuquerque, NM (United States), 10-13 Jul 1995). Or- 
der Number DE95016883. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation temperature is an important parameter in characteriz- 
ing the properties of hot plasmas. In most cases this temperature 
is time varying caused by the short lived and/or time dependent 
nature of the plasma. Thus, a measurement of the radiation flux as 
a function of time is quite valuable. To this end the authors have 
developed a spectrometer that can acquire spectra with a time res- 
olution of less than 1 ns and covers the spectral energy range from 
~ 60 to 1,000 eV. The spectrometer consists of an entrance slit 
placed relatively near the plasma, a thin gold film transmission 
grating with aperture, a micro channel plate (MCP) detector with a 
gold cathode placed at the dispersion plane and an electron lens 
to focus the electrons from the MCP onto a phosphor coated fiber 
optic plug. The phosphor (in:CdS) has a response time of ~ 500 
ps. This detector system, including the fast phosphor is similar to 
one that has been previously described. The spectrometer is in a 
vacuum chamber that is turbo pumped to a base pressure of ~ 5 x 
107 torr. The light from the phosphor is coupled to two streak cam- 
eras through 100 m long fiber optic cables. The streak cameras 
with their CCD readouts provide the time resolution of the spec- 
trum. The spectrometer has a built in alignment system that uses 
an alignment telescope and retractable prism. 


28298 (LA-UR-95-2460) Joint US/Russian plasma forma- 
tion experiments for magnetic compression/magnetized target 
fusion (MAGO/MTF). Lindemuth, |.R. (and others); Reinovsky, 
R.E.; Chrien, R.E. Los Alamos National Lab., NM (United States). 
Jul 1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950750-26: 10. 
Institute of Electrical and Electronics Engineers (IEEE) pulsed 





power conference, Albuquerque, NM (United States), 10-13 Jul 
1995). Order Number DE95016877. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Magnetic Compression/Magnetized Target Fusion (MAGO/MTF) 
is an area of fusion research that is intermediate between Mag- 
netic Fusion Energy (MFE) and Inertial Confinement Fusion (ICF) 
in time and density scales. This concept has been pursued inde- 
pendently in Russia as MAGO (MAGnitnoye Obzhatiye, or 
magnetic compression) and in the US. MAGO/MTF uses a pusher- 
confined, magnetized, preheated plasma fuel within a fusion target. 
The magnetic field suppresses losses by electron thermal conduc- 
tion in the fuel during the target implosion heating process. 
Reduced losses permit adiabatic compression of the fuel to ignition 
temperatures even at low (e.g., 1 cm/s) implosion velocities. In 
MAGO/MTF, the convergence ratio of the pusher in quasi-spherical 
geometries may potentially be less than 10, depending upon the 
initial temperature of the fuel and the adiabaticity of the implosion. 
Previous work relevant to MAGO/MTF includes, but is not limited 
to, work in imploding liner fusion, impact fusion and electron-beam 
driven “phi” targets. MAGO/MTF has not been extensively pursued, 
in part because of the challenges associated with developing and 
mating the two elements of an MTF system: (a) a target implosion 
system (b) a means of preheating and magnetizing the thermonu- 
clear fuel prior to implosion. In this paper the authors report the 
results of experiments exploring a scheme for forming a hot, mag- 
netized plasma possibly suited for subsequent implosion in a 
MAGO/MTF context. The experiment described here used a 
plasma formation chamber. The outer radius of the plasma volume 
was 10 cm. The chamber was initially filled with 10 Torr of 50% 
deuterium, 50% tritium gas seeded with 0.01% neon. The chamber 
behavior was computationally modeled using two-dimensional mag- 
netohydrodynamic techniques. 


28299 (LA-UR-95-2477) Gated monochromatic x-ray im- 


ager. Oertel, J.A. (and others); Archuleta, T.; Clark, L. Los Alamos 
National Lab., NM (United States). [1995]. 7p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-951182-1: 37. annual meeting of the American 
Physical Society Division of Plasma Physics, Louisville, KY (United 
Siates), 6-10 Nov 1995). Order Number DE95016897. Source: 
OSTI; NTIS; GPO Dep. 

We have recently developed a gated monochromatic x-ray imag- 
ing diagnostic for the national Inertial-Confinement Fusion (ICF) 
program. This new imaging system will be one of the primary diag- 
nostics to be utilized on University of Rochester's Omega laser 
fusion facility. The new diagnostic is based upon a Kirkpatrick-Baez 
(KB) microscope dispersed by diffraction crystals, as first described 
by Marshall and Su. The dispersed images are gated by four indi- 
vidual proximity focused microchannel plates and recorded on film. 
Spectral coverage is tunable up to 8 keV, spectral resolution has 
been measured at 20 eV, temporal resolution is 80 ps, and spatial 
resolution is better than 10 um. 


28300 (LA-UR-95-2687) Tritium production from a low voit- 
age deuterium discharge on palladium and other metals. 
Claytor, T.N.; Jackson, D.D.; Tuggle, D.G. Los Alamos National 
Lab., NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9506255—1: Low energy nuclear reactions conference; 5. 
international conference on cold fusion, College Station, TX (United 
States); Monaco (Monaco), 18 Jun 1995; 9-13 apr 1995; CONF- 
9504195-1). Order Number DE95016976. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Over the past year the authors have been able to demonstrate 
that a plasma loading method produces an exciting and unex- 
pected amount of tritium from small palladium wires. In contrast to 
electrochemical hydrogen or deuterium loading of palladium, this 
method yields a reproducible tritium generation rate when various 
electrical and physical conditions are met. Small diameter wires 
(100-250 microns) have been used with gas pressures above 200 
torr at voltages and currents of about 2,000 V at 3-5 A. By care- 
fully controlling the sputtering rate of the wire, runs have been 
extended to hundreds of hours allowing a significant amount (> 
10’s nCi) of tritium to accumulate. they show tritium generation 
rates for deuterium-palladium foreground runs that are up to 25 
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times larger than hydrogen-palladium control experiments using 
materials from the same batch. They illustrate the difference be- 
tween batches of annealed palladium and as received palladium 
from several batches as well as the effect of other metals (Pt, Ni, 
Nb, Zr, V, W, Hf) to demonstrate that the tritium generation rate 
can vary greatly from batch to batch. 


28301 (LRP-516/95) Sheath impedance effects in very high 
frequency plasma experiments. Schwarzenbach, W. (Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP)); Howling, A.A.; Fivaz, M.; Brun- 
ner, S.; Holienstein, C. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). May 1995. 28p. Order Number DE96601119. Source: 
OST}; NTIS; INIS. 

The frequency dependence (13.56 MHz to 70 MHz) of the ion 
energy distribution at the ground electrode was measured by mass 
spectrometry in a symmetrical capacitive argon discharge. Reduced 
sheath impedance at Very High Frequency allows high levels of 
plasma power and substrate ion flux whilst maintaining low levels 
of ion energy and electrode voltage. The lower limit of ion bom- 
bardment energy is fixed by the sheath floating potential at high 
frequency, in contrast to low frequencies where only the rf voltage 
amplitude is determinant. The capacitive sheaths are thinner at 
high frequencies which accentuates the high frequency reduction in 
sheath impedance. It is argued that the frequency dependence of 
sheath impedance is responsible for the principal characteristics of 
Very High Frequency plasmas. The measurements are sum- 
marised by simple physical descriptions and compared with a 
Particle-in-Cell simulation. (author) figs., tabs., refs. 


28302 (LRP-517/95) Observation of multiple kinetic Altven 
eigenmodes. Fasoli, A. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Lister, J.B.; Sharapov, S. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). May 1995. 19p. Order Number DE96601133. 
Source: OSTI; NTIS; INIS. 

A new class of weakly damped Alfven eigenmodes, the Kinetic 
Alfven Eigenmodes, predicted in theoretical models which include 
finite Larmor radius and finite parallel electric field effects, has 
been identified experimentally for the first time in JET tokamak 
plasmas. Multiple peak structures in the TAE frequency region 
have been excited and detected by means of a dedicated active di- 
agnostic in deuterium plasmas heated by ion cyclotron resonance 
heating, neutral beam injection heating, lower hybrid heating and 
high plasma current ohmic heating. (author) 6 figs., 16 refs. 


28303 (LRP-519/95) Overview of Alfven eigenmode experi- 
ments in JET. Fasoli, A. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Lister, J.B.; Sharapov, S. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Jun 1995. [28p.] Order Number DE96601134. 
Source: OSTI; NTIS; INIS. 

Results from the first experiments to drive Alfven Eigenmodes 
(AE) with antennas external to a tokamak plasma are presented. In 
ohmically heated plasma discharges, direct experimental measure- 
ments of the damping of Toroidicity induced AE (TAE) have 
allowed an identification of different regimes corresponding to dif- 
ferent dominant TAE absorption mechanisms with a wide range of 
damping rates, 10-%<-+/w<10-". In plasmas heated by ion cy- 
clotron resonance heating, neutral beam injection heating, lower 
hybrid heating and high plasma current ohmic heating, a new class 
of weakly damped Alfven eigenmodes, the Kinetic Alfven Eigen- 
modes, predicted in theoretical models which include finite Larmor 
radius and finite parallel electric field effects, has been identified 
experimentally. (author) 11 figs., 36 refs. 


28304 (LRP-520/95) From molecules to particles in silane 
plasmas. Howling, A.A. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Courteille, C.; Dorier, J.L.; Sansonnier, L.; Hollenstein, C. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Jun 1995. 7p. Order 
Number DE96601139. Source: OSTI; NTIS; INIS. 
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Particle formation has been investigated experimentally from the 
initial molecular precursor up to the final micron-sized particles in a 
low pressure silane rf capacity discharge. Neutrals and ions were 
studied by quadrupole mass spectrometry in power-modulated 
plasmas: Whole series of negative ions were observed, ranging 
from monosilicon anions through to nanometric clusters. Anion con- 
finement results in particles and conversely, anion de-trapping can 
inhibit particle formation. Plasma polymerisation is considered in 
terms of neutral and ionic species. Laser light scattering measure- 
ments show that particles appear during a rapid coalescence phase 
and possible mechanisms are discussed. (author) 5 figs., 28 refs. 


28305 (NIFS-338) High-energy acceleration of an intense 
negative ion beam. Takeiri, Y. (and others); Ando, A.; Kaneko, O. 
National Inst. for Fusion Science, Nagoya (Japan). Feb 1995. 34p. 
Order Number DE95502161. Source: OSTI; NTIS; INIS. 

A high-current H~ ion beam has been accelerated with the two- 
stage acceleration. A large negative hydrogen ion source with an 
external magnetic filter produces more than 10 A of the H~ ions 
from the grid area of 25cm x 50cm with the arc efficiency of 0.1 A/ 
kW by seeding a small amount of cesium. The H~ ion current in- 
creases according to the 3/2-power of the total beam energy. A 
13.6 A of H~ ion beam has been accelerated to 125 keV at the 
operational gas pressure of 3.4 mTorr. The optimum beam acceler- 
ation is achieved with nearly the same electric fields in the first and 
the second acceleration gaps on condition that the ratio of the first 
acceleration to the extraction electric fields is adjusted for an as- 
pect ratio of the extraction gap. The ratio of the acceleration drain 
current to the H~ ion current is more than 1.7. That is mainly due 
to the secondary electron generated by the incident H~ ions on 
the extraction grid and the electron suppression grid. The neutral- 
ization efficiency was measured and agrees with the theoretical 
calculation result. (author). 


28306 (NIFS-339) H-mode study in CHS. Toi, K. (and oth- 
ers); Morisaki, T.; Sakakibara, S. National Inst. for Fusion Science, 
Nagoya (Japan). Feb 1995. 16p. Order Number DE95502160. 
Source: OSTI; NTIS; INIS. 

In CHS rapid H-mode transition is observed in NBI heated deu- 
terium and hydrogen plasmas without obvious isotope effect, when 
a net plasma current is ramped up to increase the external rota- 
tional transform. The H-mode of CHS has many similarities with 
those in tokamaks. Recent measurement with fast response Lang- 
muir probes has revealed that the rapid change in floating potential 
occurs at the transition, but the change follows the formation of 
edge transport barrier. The presence of /2z = 1 surface near the 
edge and sawtooth crash triggered by internal modes may play an 
important role for determining the H-mode transition in CHS. (au- 
thor). 


28307 (NIFS—340) Filamentation instability in a light ion 
beam-plasma system with external magnetic field. Okada, T. 
(Tokyo Univ. of Agriculture and Technology, Koganei (Japan)); 
Tazawa, H. National Inst. for Fusion Science, Nagoya (Japan). Feb 
1995. 15p. Order Number DE95502170. Source: OSTI; NTIS; INIS. 

The filamentation instability for a light ion beam (LIB) penetrating 
plasma is investigated. For the stabilization of the filamentation in- 
stability, an external magnetic field which is parallel to the direction 
of the light ion beam propagation is applied. From a dispersion re- 
lation, linear growth rates of filamentation instabilities are obtained 
in a light ion beam-plasma system with an external magnetic field. 
Numerical simulations are carried out using a particle-in-cell (PIC) 
method. The stabilizing mechanism of the filamentation instability is 
described. The theory and simulation comparisons illustrate the re- 
sults. (author). 


28308 (NIFS-342) New stationary solutions of the nonlin- 
ear drift wave equation. Nejoh, Yasunori (Hachinohe Inst. of 
Tech., Aomori (Japan)). National Inst. for Fusion Science, Nagoya 
(Japan). Feb 1995. 25p. Order Number DE95502164. Source: 
OSTI; NTIS; INIS. 

A new type of nonlinear wave modes which occur as the electro- 
Static drift waves in an inhomogeneous magnetized plasma is 
presented. The existence of a new type of spiky solitary wave and 
an explosive mode with the negative potential are predicted as 


518 ERA Vol. 20, No. 11 


stationary solutions of this equation. These solutions are a conse- 
quence of a density gradient and not connected with a temperature 
gradient. Using these nonlinear wave modes, the solitary structure 
and the explosive event concerning nonlinear drift waves propagat- 
ing in interplanetary space and the Earth’s magnetosphere, are 
understandable. (author). 


28309 (NIFS—344) Fast change in core transport after L-H 
transition. Kadomtsev, B.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii); Itoh, K.; Itoh, S. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1995. 16p. Order Number 
DE95502165. Source: OSTI; NTIS; INIS. 

The transport in the core tokamak plasma is known to change 
very rapidly after the L-H transition in the edge plasma. A qualita- 
tive discussion is given for this fast transmission of the transport 
change. A picture based on the successive bifurcations is pre- 
sented. (author). 


28310 (NIFS-345) An accurate nonlinear Monte Carlo 
collision operator. Wang, W.X.; Okamoto, M.; Nakajima, N.; Mu- 
rakami, S. National Inst. for Fusion Science, Nagoya (Japan). Mar 
1995. 34p. Order Number DE95502159. Source: OSTI; NTIS; INIS. 
A three dimensional nonlinear Monte Carlo collision model is de- 
veloped based on Coulomb binary collisions with the emphasis 
both on the accuracy and implementation efficiency. The operator 
of simple form fulfills particle number, momentum and energy con- 
servation laws, and is equivalent to exact Fokker-Planck operator 
by correctly reproducing the friction coefficient and diffusion tensor, 
in addition, can effectively assure small-angle collisions with a bi- 
nary scattering angle distributed in a limited range near zero. Two 
highly vectorizable algorithms are designed for its fast implementa- 
tion. Various test simulations regarding relaxation processes, 
electrical conductivity, etc. are carried out in velocity space. The 
test results, which is in good agreement with theory, and timing re- 
sults on vector computers show that it is practically applicable. The 
operator may be used for accurately simulating collisional transport 
problems in magnetized and unmagnetized plasmas. (author). 


28311 (NIFS—346) Helium | line intensity ratios in a plasma 
for the diagnostics of fusion edge plasmas. Sasaki, S. (Toshiba 
Corp., Yokohama (Japan). Keihin Product Operations); Takamura, 
S.; Masuzaki, S.; Watanabe, S.; Kato, T.; Kadota, K. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1995. 48p. Order Num- 
ber DE95502158. Source: OSTI; NTIS; INIS. 

Electron temperature and density are measured, and the hot 
electrons in a plasma are investigated using the He | line intensity 
ratios in the NAGDIS-i linear device (Nagoya University Divertor 
Simulator) [S. Masuzaki, and S. Takamura, Jpn. J. Appl. Phys. 29, 
2835, (1990).]. He | line intensity ratios have been calculated with 
the collisional radiative model using new atomic data allowing for 
the presence of hot electrons, and summarized for the electron 
temperature and density measurements especially for the edge or 
divertor plasmas in the fusion device. (author). 


28312 (PPPL-3104) High-G disruption in tokamaks. Park, 
W. (and others); Fredrickson, E.D.; Janos, A. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1995. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE95016257. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Three dimensional MHD simulations of high-8 plasmas show 
that toroidally localized high-n ballooning modes can be driven un- 
stable by the local pressure steepening which arises from the 
evolution of low-n modes. Nonlinearly, the high-n mode becomes 
even more localized and produces a strong local pressure bulge 
which destroys the flux surfaces resulting in a thermal quench. The 
flux surfaces then recover temporarily but now contain large mag- 
netic islands. This scenario is supported by experimental data. 


28313 (PPPL-3110) Stability analysis of toroidicity- 
induced Altven eigenmodes in TFTR DT experiments. Fu, G.Y.; 
Cheng, C.Z.; Budny, R.; Chang, Z.; Darrow, D.S.; Fredrickson, E.; 
Mazzucato, E.; Nazikian, R.; Zweben, S. Princeton Univ., NJ 
(United States). Plasma Physics Lab. 15 May 1995. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





AC02-76CH03073. Order Number DE95016243. Source: 
NTIS; INIS; GPO Dep. 

The toroidicity-induced Alfvin eigenmodes (TAE) with radially ex- 
tended structure are found to be stable in the Tokamak Fusion Test 
Reactor Deuterium-Tritium plasmas. A core localized TAE mode is 
shown to exist near the center of the plasma at small magnetic 
shear and finite plasma beta, which can be destabilized by ener- 
getic alpha particles on TFTR. With additional instability drive from 
fast minority ions powered by ICRH, both the global and the core 
localized TAE modes can be readily destabilized. 


OSTI; 


28314 (PPPL-3111) Plasma diagnostics in TFTR using 
emission of cyclotron radiation at arbitrary frequencies. Fi- 
done, |.; Giruzzi, G.; Taylor, G. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Jul 1995. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95016256. Source: OSTI; NTIS; INIS; GPO Dep. 

Emission of cyclotron radiation at arbitrary wave frequency for di- 
agnostic purposes is discussed. It is shown that the radiation 
spectrum at arbitrary frequencies is more informative than the first 
few harmonics and it is suited for diagnosis of superthermal elec- 
trons without any “ad hoc” value of the wall reflection coefficient. 
Thermal radiation from TFTR is investigated and it is shown that 
the bulk and the tail of the electron momentum distribution during 
strong neutral beam injection is a Maxwellian with a single temper- 
ature in all ranges of electron energies. 


28315 (PPPL-3112) Simulations of alpha parameters in a 
TFTR DT supershot with high fusion power. Budny, R.V. (and 
others); Bell, M.G.; Janos, A.C. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Jul 1995. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95016247. Source: OSTI; NTIS; INIS; GPO Dep. 

A TFTR supershot with a plasma current of 2.5 MA, neutral 
beam heating power of 33.7 MW, and a peak DT fusion power of 
7.5 MW is studied using the TRANSP plasma analysis code. Simu- 
lations of alpha parameters such as the alpha heating, pressure, 
and distributions in energy and Vpsraiiei/V are given. The effects of 
toroidal ripple and mixing of the fast alpha particles during the saw- 
teeth observed after the neutral beam injection phase are modeled. 
The distributions of alpha particles on the outer midplane are 
peaked near forward and backward Vparaiiei/V. Ripple losses deplete 
the distributions in the vicinity of Vparatie//V ~—0.4. Sawtooth mixing 
of fast alpha particles is computed to reduce their central density 
and broaden their width in energy. 


28316 (PPPL-3113) Modelling TF ripple loss of alpha parti- 
cles in TFTR DT experiments. Redi, M.H. (and others); Budny, 
R.V.; Darrow, D.S. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Jul 1995. 31p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE95016237. Source: OSTI; NTIS; INIS; GPO Dep. 

Modelling of TF ripple loss of alphas in DT experiments on TFTR 
now includes neoclassical calculations of first orbit loss, stochastic 
ripple diffusion, ripple trapping and collisional effects. A rapid way 
to simulate experiment has been developed which uses a simple 
stochastic domain model for TF ripple loss within the TRANSP 
analysis code, with the ripple diffusion threshold evaluated by com- 
parison with more accurate but computationally expensive 
Hamiltonian coordinate guiding center code simulations. Typical TF 
collisional ripple loss predictions are 6-10% loss of alphas for 
TFTR D-T experiments at |p = 1.0-2.0 MA and R = 2.52 m. 


28317 (PPPL-3115) Alfven frequency modes at the edge 
of TFTR plasmas. Chang, Z. (and others); Fredrickson, E.D.; 
Zweben, S.J. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Jul 1995. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-76CH03073. Order Number 
DE95016249. Source: OSTI; NTIS; INIS; GPO Dep. 

An Alfven frequency mode (AFM) is very often seen in TFTR 
neutral beam heated plasmas as well as ohmic plasmas. This 
quasi-coherent mode is so far only seen on the magnetic fluctua- 
tion diagnostics (Mirnov coils). A close correlation between the 
plasma edge density and the mode activity (frequency and ampli- 
tude) has been observed, which indicates that the AFM is an edge 
localized mode with r/a > 0.85. No direct impact of this mode on 
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the plasma global performance or fast ion loss (e.g., the a-particles 
in DT experiments) has been observed. This mode is apparently 
not the conventional TAE (toroidicity-induced Alfven eigenmodes). 
The present TAE theory cannot explain the observation. Other pos- 
sible explanations are discussed. 


28318 (PPPL-3117) Improved confinement with reversed 
magnetic shear in TFTR. Levinton, F.M. (Fusion Physics and 
Technology, Torrance, CA (United States)); Batha, S.H.; Zarnstorff, 
M.C. Princeton Univ., NJ (United States). Plasma Physics Lab. Jul 
1995. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE95016246. Source: OSTI; NTIS; INIS; GPO Dep. 

Highly peaked density and pressure profiles in a new operating 
regime have been observed on the Tokamak Fusion Test Reactor 
(TFTR). The q-profile has a region of reversed magnetic shear 
extending from the magnetic axis to r/a ~0.3-0.4. The central elec- 
tron density rises from 0.45 x 107° m~-% to nearly 1.2 x 107° m-% 
during neutral beam injection. The electron particle diffusivity drops 
precipitously in the plasma core with the onset of the improved 
confinement mode and can be reduced by a factor of ~50 to near 
the neoclassical particle diffusivity level. 


28319 (PPPL-3118) Measurements of DT alpha particle 
loss near the outer midplane of TFTR. Zweben, S.J.; Darrow, 
D.S.; Herrmann, H.W.; Redi, M.H.; Schivell, J.; White, R.B. Prince- 
ton Univ., NJ (United States). Plasma Physics Lab. Jul 1995. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE95016248. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Measurements of DT alpha particle loss to the outer midplane 
region of TFTR have been made using a radially movable scintilia- 
tor detector. The conclusion from this data is that mechanisms 
determining the DT alpha loss to the outer midplane are not sub- 
stantially different from those for DD fusion products. Some of 
these results are compared with a simplified theoretical model for 
TF ripple-induced alpha loss, which is expected to be the dominant 
classical alpha loss mechanism near the outer midplane. An exam- 
ple of plasma-driven MHD-induced alpha particle loss is shown, 
but no signs of any “collective” alpha instability-induced alpha loss 
have yet been observed. 


28320 (PPPL-3119) Alfvenic behavior of alpha particle 
driven ion cyclotron emission in TFTR. Cauffman, S. (Princeton 
Plasma Physics Lab., NJ (United States)); Majeski, R.; Mc- 
Clements, K.G. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Jul 1995. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO2-76CH03073. Order Num- 
ber DE95016254. Source: OSTI; NTIS; INIS; GPO Dep. 

lon cyclotron emission (ICE) has been observed during D-T dis- 
charges in the Tokamak Fusion Test Reactor (TFTR), using rf 
probes located near the top and bottom of the vacuum vessel. Har- 
monics of the alpha cyclotron frequency (Q.) evaluated at the 
outer midplane plasma edge are observed at the onset of the 
beam injection phase of TFTR supershots, and persist for approxi- 
mately 100-250 ms. These results are in contrast with observations 
of ICE in JET, in which harmonics of Q, evolve with the alpha 
population in the plasma edge. Such differences are believed to be 
due to the fact that newly-born fusion alpha particles are super- 
Alfvenic near the edge of JET plasmas, while they are sub-Alfvenic 
near the edge of TFTR supershot plasmas. In TFTR discharges 
with edge densities such that newly-born alpha particles are super- 
Alfvenic, alpha cyclotron harmonics are observed to persist. These 
results are in qualitative agreement with numerical calculations of 
growth rates due to the magnetoacoustic cyclotron instability. 


28321 (PPPL-3121) Studies of energetic confined alphas 
using the pellet charge exchange diegnostics on TFTR. Petrov, 
M.P. (AN SSSR, Leningrad (Russian Federation). Fiziko- 
Tekhnicheskij Inst.); Budny, R.V.; Duong, H.H. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1995. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE95016255. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Results from recent DT experiments on TFIR to measure the en- 
ergy distribution and radial density profile of fast confined alphas 
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with the use of Li pellets and neutral particle analysis are pre- 
sented. When a pellet is injected into the plasma, a toroidally 
extended ablation cloud is formed that travels with the pellet. A 
small fraction of the fusion alphas incident on the cloud are con- 
verted to helium neutrals as a result of electron capture processes. 
The escaping energetic helium neutrals are analyzed and detected 
by the neutral particle analyzer. Radially resolved energy spectra of 
trapped confined alphas in 0.5-2 MeV range and radial alpha den- 
sity profiles are presented in this paper. The experimental data are 
compared with modeling results obtained with the TRANSP Monte- 
Carlo Code and with a specially developed Fokker-Planck Post 
Processor (FPP) that uses the alpha source distribution produced 
by TRANSP. Comparison of the experimental data with TRANSP 
and FPP show that the alphas in the plasma core of sawtooth free 
discharges in TFIR are well confined and slow down classically. 
The energy and radial profiles distributions outside the plasma core 
show the influence of stochastic ripple losses on alphas. Measure- 
ments for sawtoothing plasmas show a significant outward radial 
transport of trapped alphas. 


28322 (PPPL-3122) Rational choices for the wavelengths 
of a two color interferometer. Jobes, F.C. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1995. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE95016250. Source: OSTI; NTIS; 
INIS; GPO Dep. 

If in a two color interferometer for plasma density measurements, 
the two wavelengths are chosen to have a ratio that is a rational 
number, and if the signals from each of the wavelengths are multi- 
plied in frequency by the appropriate integer of the rational number 
and then heterodyned together, the resultant signal will have alli ef- 
fects of component motion nulled out. A phase measurement of 
this signal will have only plasma density information in it. With CO. 
lasers, it is possible to find suitable wavelength pairs which are 
close enough to rational numbers to produce an improvement of 
about 100 in density resolution, compared to standard two color in- 
terferometers 


28323 (PPPL-3123) Gyrokinetic simulation of isotope scal- 
ing in tokamak plasmas. Lee, W.W. (Princeton Univ., NJ (United 
States). Plasma Physics Lab.); Santoro, R.A. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE95016244. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A three-dimensional global gyrokinetic particle code in toroidal 
geometry has been used for investigating the transport properties 
of ion temperature gradient (ITG) drift instabilities in tokamak plas- 
mas. Using the isotopes of hydrogen (H*), deuterium (D*) and 
tritium (T*), we have found that, under otherwise identical condi- 
tions, there exists a favorable isotope scaling for the ion thermal 
diffusivity, i.e., Xi decreases with mass. Such a scaling, which ex- 
ists both at the saturation of the instability and also at the nonlinear 
Steady state, can be understood from the resulting wavenumber 
and frequency spectra. 


28324 (PPPL-3124) Two-stream cyclotron radiative insta- 
bilities due to the marginally mirror-trapped fraction for 
fustion alphas in tokamaks. Arunasalam, V. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jul 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE95016238. Source: OSTI; NTIS; 
INIS; GPO Dep. 

It is shown here that the marginally mirror-trapped fraction of the 
newly-born fusion alpha particles in the deuterium-tritium (DT) 
reaction dominated tokamak plasmas can induce a two-stream cy- 
clotron radiative instability for the fast Alfven waves propagating 
near the harmonics of the alpha particle cyclotron frequency wea. 
This can explain both the experimentally observed time behavior 
and the spatially localized origin of the fusion product ion cyclotron 
emission (ICE) in TFTR at frequencies w + Muca. 


28325 (PPPL-3125) Nonlinear «*-stabilization of the m = 1 
mode in tokamaks. Rogers, B. (Univ. of Maryland, College Park, 
MD (United States). Inst. for Plasma Research); Zakharov, L. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Aug 
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1995. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE95017398. Source: OSTI; NTIS; INIS; GPO Dep. 

Earlier studies of sawtooth oscillations in Tokamak Fusion Test 
Reactor supershots (Levinton et al, Phys. Rev. Lett. 72, 2895 
(1994); Zakharov, et al, Plasma Phys. and Contr. Nucl. Fus. Res., 
Proc. 15th Int. Conf., Seville 1994, Vienna) have found an 
apparent contradiction between conventional linear theory and ex- 
periment: even in sawtooth-free discharges, the theory typically 
predicts instability due to a nearly ideal m = 1 mode. Here, the 
nonlinear evolution of such mode is analyzed using numerical sim- 
ulations of a two-fluid magnetohydrodynamic (MHD) model. We 
find the mode saturates nonlinearly at a small amplitude provided 
the ion and electron drift-frequencies w*;,, are somewhat above the 
linear stability threshold of the collisionless m = 1 reconnecting 
mode. The comparison of the simulation results to m = 1 mode ac- 
tivity in TFTR suggests additional, stabilizing effects outside the 
present model are also important. 


28326 (PPPL-3128) Supershot performance with reverse 
magnetic shear in TFTR. Batha, S.H. (Fusion Physics and Tech- 
nology, Torrance, CA (United States)); Levinton, F.M.; Zarnstorff, 
M.C.; Schmidt, G.L. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Aug 1995. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE95017397. Source: OSTI; NTIS; INIS; GPO Dep. 

Discharges with large regions of reversed magnetic shear and 
good energy and particle confinement have been produced in the 
Tokamak Fusion Test Reactor. These plasmas were created by 
heating the plasma during a rapid plasma current increase. The 
stability of these discharges is dependent on the shape of the q 
profile, in particular the value and location of the minimum value of 
q. Control of the q profile by optimizing the plasma startup, prelude 
start time, the neutral-beam directionality during the prelude heat- 
ing phase, and the plasma current ramp rate is demonstrated. 
High-performance discharges, created by injecting more than 18 to 
25 MW of neutral beam power into a plasma with reverse shear, 
are also described. 


28327 (PPPL-3129) Measurements of energetic confined 
alphas and tritons on TFTR. Medley, S.S. (and others); Duong, 
H.H.; McChesney, J.M. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1995. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073 ; 
FG03-92ER54150. Order Number DE95017396. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In a collaboration involving General Atomics, the A. F. loffe 
Physical-Technical Institute, and the Princeton Plasma Physics 
Laboratory, the energy distribution of the fast-confined alpha parti- 
cles in DT experiments on TFIR is being measured by active 
neutral particle analysis using the ablation cloud surrounding an in- 
jected impurity pellet as the neutralizer. Recent papers reported the 
first measurements of the energy distribution fast confined alpha 
particles and examined the influence of magnetic field ripple and 
sawtooth oscillations on the behavior of the alpha energy spectra 
and radial density distributions. This paper focuses on alpha and 
triton measurements in the core of quiescent TFTR discharges 
where the expected classical slowing down and pitch angle scatter- 
ing effects are not complicated by stochastic ripple diffusion and 
sawtooth activity 


28328 (PPPL-3130) TPX diagnostics for tokamak opera- 
tion, plasma control and machine protection. Edmonds, P.H. 
(Texas Univ., Austin, TX (United States). Fusion Research Center); 
Medley, S.S.; Young, K.M. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1995. 5p. Sponsored by USDOE, Wasbh- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95017395. Source: OSTI; NTIS; INIS; GPO Dep. 

The diagnostics for TPX are at an early design phase, with em- 
phasis on the diagnostic access interface with the major tokamak 
components. Account has to be taken of the very severe environ- 
ment for diagnostic components located inside the vacuum vessel. 
The placement of subcontracts for the design and fabrication of the 
diagnostic systems is in process. 





28329 (PPPL-3131) Magnetic confinement experiment. |: 
Tokamaks. Goldston, R.J. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1995. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95017394. Source: OSTI; NTIS; INIS; GPO Dep. 

Reports were presented at this conference of important ad- 
vances in all the key areas of experimental tokamak physics: Core 
Plasma Physics, Divertor and Edge Physics, Heating and Current 
Drive, and Tokamak Concept Optimization. In the area of Core 
Plasma Physics, the biggest news was certainly the production of 
9.2 MW of fusion power in the Tokamak Fusion Test Reactor, and 
the observation of unexpectedly favorable performance in DT plas- 
mas. There were also very important advances in the performance 
of ELM-free H- (and VH-) mode plasmas and in quasi-steady-state 
ELM'y operation in JT-60U, JET, and DIIl-D. In all three devices 
ELM-free H-modes achieved nT7’s ~ 2.5x greater than ELM’ing 
H-modes, but had not been sustained in quasi-steady-state. Impor- 
tant progress has been made on the understanding of the physical 
mechanism of the H-mode in DIll-D, and on the operating range in 
density for the H-mode in Compass and other devices. 


28330 (PPPL-TH-95-1) Princeton University Plasma 
Physics Laboratory Theory Division, Quarterly Report, January 
1—March 31, 1995. White, R.B. (ed.). Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1995]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95016242. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses the following topics: toroidal Alfven eigen- 
mode induced ripple trapping, and high-6 disruption in TFTR. 


28331 (PSC—40) Heavy ion acceleration by nonlinear mag- 
netosonic waves in a two-ion-species plasma. Toida, Mieko; 
Ohsawa, Yukiharu. Nagoya Univ. (Japan). Plasma Science Center. 
Mar 1995. 21p. Order Number DE95502140. Source: OSTI; NTIS; 
INIS. 

The ion dynamics in perpendicular nonlinear magnetosonic 
waves in a plasma containing two ion species is studied through 
theory and simulation using a one dimension, electromagnetic par- 
ticle code with full ion and electron dynamics; in the simulations 
the density of heavier ions was set to be 10% of that of lighter 
ions. As in a single-ion-species plasma, some of the light ions can 
be accelerated by the longitudinal electric field formed in a wave. It 
is found that the bulk of heavy ions are accelerated by the trans- 
verse electric field. For a large-amplitude wave, the maximum 
speed of heavy ions is about the wave propagation speed, which 
exceeds the Alfven speed. Theoretical estimates of maximum 
speeds are given for small- and large- amplitude waves. They are 
in good agreement with the simulation results. (author). 


28332 (SAND—94-1840) Performance comparison of streak 
camera recording systems. Derzon, M. (Sandia National Labs., 
Albuquerque, NM (United States). Diagnostics and Target Experi- 
ment Dept.); Barber, T. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1995. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016461. Source: OSTI; NTIS; INIS; GPO Dep. 
Streak camera based diagnostics are vital to the inertial confine- 
ment fusion program at Sandia National Laboratories. Performance 
characteristics of various readout systems coupled to an EGG-AVO 
streak camera were analyzed and compared to scaling estimates. 
The purpose of the work was to determine the limits of the streak 
camera performance and the optimal fielding conditions for the 
Amador Valley Operations (AVO) streak camera systems. The au- 
thors measured streak camera limitations in spatial resolution and 
sensitivity. Streak camera limits on spatial resolution are greater 
than 18 Ip/mm at 4% contrast. However, it will be difficult to make 
use of any resolution greater than this because of high spatial fre- 
quency variation in the photocathode sensitivity. They have 
measured a signal to noise of 3,000 with 0.3 mW/cm? of 830 nm 
light at a 10 ns/mm sweep speed. They have compared lens cou- 
pling systems with and without micro-channel plate intensifiers and 
systems using film or charge coupled device (CCD) readout. There 
were no conditions where film was found to be an improvement 
over the CCD readout. Systems utilizing a CCD readout without an 
intensifier have comparable resolution, for these source sizes and 
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at a nominal cost in signal to noise of 3, over those with an intensi- 
fier. Estimates of the signal-to-noise for different light coupling 
methods show how performance can be improved. 


28333 (UCRL-CR-121294) Optimization of x-ray sources 
tor proximity lithography produced by a high average power 
Nd:glass laser. Celliers, P. (and others); DaSilva, L.B.; Dane, C.B. 
Lawrence Livermore National Lab., CA (United States). Jul 1995. 
41p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. ARPA Order No. A251. Order 
Number DE95015981. Source: OSTI; NTIS; GPO Dep. 

We measured the conversion efficiency of laser pulse energy 
into x-rays from a variety of solid planar targets and a Xe gas puff 
target irradiated using a high average power Nd:glass slab laser 
capable of delivering 13 ns FWHM pulses at up to 20 J at 1.053 
um and 12 J at 0.53 um. Targets where chosen to optimize emis- 
sion in the 9-19 A wavelength band, including L-shell emission from 
materials with atomic numbers in the Z=24-30 and M-shell emis- 
sion from Xe (Z=54). With 1.053 um a maximum conversion of 
10% into 2x sr was measured from solid Xe and type 302 stainiess 
steel targets. At 0.527 um efficiencies of 12-18%/(27 sr) were mea- 
sured for all of the solid targets in the same wavelength band. The 
x-ray conversion efficiency from the Xe gas puff target was consid- 
erably lower, at about 3%/(27 sr) when irradiated with 1.053 ym. 


28334 (UCRL-ID—114972-3, pp. 25, Paper 4) UEDGE code 
comparisons with Dil-D bolometer data. Daniel, J.M. Lawrence 
Livermore National Lab., CA (United States). Dec 1994. DOE Con- 
tract W-7405-ENG-48 ; AC03-89ER51114. In SERS internship: 
Fall 1994 abstracts and research papers. 352p. Order Number 
DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the work done to develop a bolometer post 
processor that converts volumetric radiated power values taken 
from a UEDGE solution, to a line integrated radiated power along 
chords of the bolometers in the DIil-D tokamak. The UEDGE code 
calculates plasma physics quantities, such as plasma density, radi- 
ated power, or electron temperature, and compares them to actual 
diagnostic measurements taken from the scrape off layer (SOL) 
and divertor regions of the DIill-D tokamak. Bolometers are devices 
measuring radiated power within the tokamak. The bolometer inter- 
ceptors are made up of two complete arrays, an upper array with a 
vertical view and a lower array with a horizontal view, so that a two 
dimensional profile of the radiated power may be obtained. The 
bolometer post processor stores line integrated values taken from 
UEDGE solutions into a file in tabular format. Experimental data is 
then put into tabular form and placed in another file. Comparisons 
can be made between the UEDGE solutions and actual bolometer 
data. Analysis has been done to determine the accuracy of the 
plasma physics involved in producing UEDGE simulations. 


28335 (UCRL-ID-119541) Electron thermal conduction in 
LASNEX. Munro, D.; Weber, S. Lawrence Livermore National Lab., 
CA (United States). 16 Dec 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95015382. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a transcription of hand-written notes by DM dated 
29 January 1986, transcribed by SW, with some clarifying com- 
ments added and details specific to running the LASNEX code 
deleted. Reference to the esoteric measurement units employed in 
LASNEX has also been deleted by SW (hopefully, without introduc- 
ing errors in the numerical constants). The report describes the 
physics equations only, and only of electron conduction. That is, it 
does not describe the numerical method, which may be finite differ- 
ence or finite element treatment in space, and (usually) implicit 
treatment in time. It does not touch on other electron transport 
packages which are available, and which include suprathermal 
electrons, nonlocal conduction, Krook model conduction, and modi- 
fications to electron conduction by magnetic fields. Nevertheless, 


this model is employed for the preponderance of LASNEX simula- 
tions. 


28336 (UCRL-ID-119548) Marshak waves: Constant flux vs 
constant T-a (slight) paradigm shift. Rosen, M.D. Lawrence Liv- 
ermore National Lab., CA (United States). 22 Dec 1994. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. Order Number DE95017274. Source: 
OSTI; NTIS; GPO Dep. 

We review the basic scaling laws for Marshak waves and point 
out the differences in results for wall loss, albedo, and Marshak 
depth when a constant absorbed flux is considered as opposed to 
a constant absorbed temperature. Comparisons with LASNEX sim- 
ulations and with data are presented that imply that a constant 
absorbed flux is a more appropriate boundary condition. 


28337 (UCRL-ID-120387) Research on high density tomog- 
raphy. Caporaso, G.J.; Kirbie, H.C. Lawrence Livermore National 
Lab., CA (United States). 26 Jun 1995. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95016050. Source: OSTI; NTIS; INIS; GPO Dep. 

The project goal is to define the beam transport system and 
pulsed power architecture for an advanced radiography machine 
that would permit obtaining a temporal sequence of multipleline-of- 
sight views of a given dynamic event. A long (200ns-1000ns) beam 
pulse would be split temporally by fast kicker “coils” and made to 
travel down separate beamlines to illuminate a target from two to 
four different angles. The beam pulse could be repeated at inter- 
vals down to 1 microsecond. The beam transport system and 
pulsed power architecture for this machine have been scoped out. 


28338 (UCRL-JC—117800) Unstructured 3-D electromag- 
netic calculations using the discrete surface integration model. 
Madsen, N.; Larson, D.; Brandon, S.; Cook, G.; Grant, J.B.; Steich, 
D.; Nielsen, D.E. Jr. Lawrence Livermore National Lab., CA (United 
States). Sep 1994. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9409105— 
5: 15. international conference on the numerical simulation of 
plasmas, Valley Forge, PA (United States), 7-9 Sep 1994). Order 
Number DE95011726. Source: OSTI; NTIS; GPO Dep. 


This report contains viewgraphs on algorithms for plasma simula- 
tion. 


28339 (UCRL-JC—117887) Electron transport phenomena 
and dense plasmas produced by ultra-short pulse laser inter- 


action. More, R.M. Lawrence Livermore National Lab., CA (United 
States). 8 Jul 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940635-2: 
European conference on controlled fusion and plasma physics, 


Marseilles (France), 26 Jun - 1 jul 1994). Order Number 
DE95017262. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent experiments with femtosecond lasers provide a test bed 
for theoretical ideas about electron processes in hot dense plas- 
mas. We briefly review aspects of electron conduction theory likely 
to prove relevant to femtosecond laser absorption. We show 
that the Mott-loffe-Regel limit implies a maximum _ inverse 
bremsstrahlung absorption of about 50% at temperatures near the 
Fermi temperature. We also propose that sheath inverse 
bremsstrahlung leads to a minimum absorption of 7-10% at high 
laser intensity. 


28340 (UCRL-JC—118255-Rev.1) Hohlraum drive and implo- 
sion experiments on Nova. Revision 1. Kilkenny, J.D. (and 
others); Suter, L.J.; Cable, M.D. Lawrence Livermore National 
Lab., CA (United States). 8 Sep 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940933-5-Rev.1: 15. international conference on plasma 
physics and controlled nuclear fusion research, Madrid (Spain), 26 
Sep - 1 oct 1994). Order Number DE95017353. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Experiments on Nova have demonstrated hohliraum radiation 
temperatures up to 300 eV and in lower temperature experiments 
reproducible time integrated symmetry to 1-2%. Detailed 2-D LAS- 
NEX simulations satisfactorily reproduce Nova’s drive and 
symmetry scaling data bases. Hohlraums has been used for implo- 
sion experiments achieving convergence ratios (initial capsule 


radius/final fuel radius) up to 24 with high density glass surround- 
ing a hot gas fill. 


28341 (UCRL-JC—118835) Strongly driven ion acoustic 
waves in laser produced plasmas. Baldis, H.A. (Ecole Polytech- 
nique, 91 - Palaiseau (France)); Labaune, C.; Renard, N. Lawrence 
Livermore National Lab., CA (United States). 20 Sep 1994. 8p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9409226—-10: ECLIM 23: laser 
interaction with matter, Oxford (United Kingdom), 19-23 Sep 1994). 
Order Number DE95014688. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper present an experimental study of ion acoustic waves 
with wavenumbers corresponding to stimulated Brillouin scattering. 
Time resolved Thomson scattering in frequency and wavenumber 
space, has permitted to observe the dispersion relation of the 
waves as a function of the laser intensity. Apart from observing ion 
acoustic waves associated with a strong second component is ob- 
served at laser intensities above 10'°Wem-?. 


28342 (UCRL-JC—119427) The x-ray laser as a tool for 
imaging plasmas. Libby, S.B. (and others); Da Silva, L.B.; Bar- 
bee, T.W. Jr. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 12p. Sponsored by USDOE, Washington, DC 
(United States);Lawrence Livermore National Lab., CA (United 
States). DOE Contract W-7405-ENG-48. (CONF-950476-11: 12. 
international conference on laser interaction and related plasma 
phenomena, Osaka (Japan), 24-28 Apr 1995). Order Number 
DE95016616. Source: OSTI; NTIS; INIS; GPO Dep. 

The x-ray laser is now being used at LLNL as a tool for measur- 
ing the behaviors of hot dense plasmas. In particular, we have used 
the 155A yttrium laser to study transient plasmas by both radiogra- 
phy and moire deflectrometry. These techniques have been used 
to probe long scale length plasmas at electron densities exceeding 
10°¢cm—%. Recent advances in multilayer technology have made it 
possible to directly image ion densities in directly driven thin foils to 
an accuracy of 1-2 um. In addition, we have constructed an x-ray 
laser Mach-Zehnder interferometer using multilayer beam-splitters. 
This interferometer yields direct 2D projections of electron densities 
in plasmas with micron spatial resolution. In addition, this interfer- 
ometer can be used to measure spectral line shapes to high 
accuracy. Among the subject plasmas under study are laser irradi- 
ated planar targets, gold hohiraums, and x-ray lasers themselves. 


28343 (UCRL-JC—120149) Antiproton catalyzed fusion. 
Morgan, D.L. Jr.; Perkins, L.J.; Haney, S.W. Lawrence Livermore 
National Lab., CA (United States). 15 May 1995. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-950681-1: International symposium on 
muon catalyzed fusion, Dubna (Russian Federation), 20-23 Jun 
1995). Order Number DE95015998. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Because of the potential application to power production, it is im- 
portant to investigate a wide range of possible means to achieve 
nuclear fusion, even those that may appear initially to be infeasi- 
ble. In antiproton catalyzed fusion, the negative antiproton shiekis 
the repulsion between the positively charged nuclei of hydrogen 
isotopes, thus allowing a much higher level of penetration through 
the repulsive Coulomb barrier, and thereby greatly enhancing the 
fusion cross section. Because of their more compact wave func- 
tion, the more massive antiprotons offer considerably more 
shielding than do negative muons. The effects of the shielding on 
fusion cross sections are most predominate, at low energies. If the 
antiproton could exist in the ground state with a nucleus for a suffi- 
cient time without annihilating, the fusion cross sections are so 
enhanced that at room temperature energies, values up to about 
1,000 barns (that for d+t) would be possible. Unfortunately, the 
cross section for antiproton annihilation with the incoming nucleus 
is even higher. A model that provides an upper bound for the fu- 
sion to annihilation cross section for all relevant energies indicates 
that each antiproton will catalyze no more than about one fusion. 
Because the energy required to make one antiproton greatly ex- 
ceeds the fusion energy that is released, this level of catalysis is 
far from adequate for power production. 


28344 (UCRL-JC—120839) Classical Rayleigh Taylor exper- 
ments on Nova. Budil, K.S. (and others); Remington, B.A.; 
Peyser, T.A. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9507167— 
2: 5. international workshop on the physics of compressible 
turbulent mixing, Stony Brook, NY (United States), 18-21 Jul 1995). 
Order Number DE95017258. Source: OSTI; NTIS; GPO Dep. 





The evolution of the Rayleigh-Taylor (RT) instability in a 
compressible medium was investigated both at an accelerating em- 
bedded interface and at the ablation front in a new series of 
experiments on Nova. The x-ray drive generated in a hohiraum ab- 
latively accelerated a planar target consisting of a doped plastic 
pusher which was in some cases backed by a higher density tita- 
nium payload. Both target types were diagnosed by face-on and 
side-on radiography. Experiments have been done with a variety of 
wavelengths and initial amplitudes. in the case where the 
perturbed RT-unstable embedded interface is isolated from the ab- 
lation front, short wavelength perturbations are observed to grow 
strongly. When the perturbation is at the ablation front, the short 
wavelengths are observed to be severely stabilized. 


28345 (UCRL-JC—121494) Laser plasma diagnostics of 
dense plasmas. Glendinning, S.G. (Lawrence Livermore National 
Lab., CA (United States)); Amendt, P.; Budil, K.S.; Hammel, B.A.; 
Kalantar, D.H.; Key, M.H.; Landen, O.L.; Remington, B.A.; De- 
senne, D.E. Lawrence Livermore National Lab., CA (United States). 
12 Jul 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950793-31: 40. 
annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 9-14 Jul 1995). Order 
Number DE95015982. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors describe several experiments on Nova that use 
laser-produced plasmas to generate x-rays capable of backlighting 
dense, cold plasmas (p ~ 1-3 gm/cm®, kT ~ 5-10 eV, and areal 
density pf~ 0.01-0.05 g/cm?). The x-rays used vary over a wide 
range of hy, from 80 eV (X-ray laser) to 9 keV. This allows probing 
of plasmas relevant to many hydrodynamic experiments. Typical di- 
agnostics are 100 ps pinhole framing cameras for a long pulse 
backlighter and a time-integrated CCD camera for a short pulse 
backlighter. 


28346 (UCRL-JC—121568) Study of supra-thermal electrons 
and K-a x-rays from high intensity 500 fs laser-produced plas- 
mas. Dunn, J.; Young, B.K.F.; Hankla, A.K.; Conder, A.D.; White, 
W.E.; Stewart, R.E. Lawrence Livermore National Lab., CA (United 
States). Jul 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950476-6: 
12. international conference on laser interaction and related plasma 
phenomena, Osaka (Japan), 24-28 Apr 1995). Order Number 
DE95015936. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe recent laser-solid interaction experiments using the 
500 fs Janus Nd:glass (1053 nm) laser presently at 1.5 TW power 
level. The laser beam path is enclosed in vacuum from the com- 
pressor to the target and is focused using an off-axis paraboloid. 
Optical diagnostics monitor the near field pattern, focal spot, spec- 
trum, temporal shape and pre-pulse level. A 12 um diameter 
(FWHM) focal spot is achieved (2.5 x diffraction limit) correspond- 
ing to a peak irradiance of 8 x 1017 W cm- on target. A suite of 
x-ray diagnostics characterize the x-ray emission from the plasma. 
We present results for normal incidence irradiation of high-Z (Zn, 
Ge, Mo, Sn) solid targets. The supra-thermal electrons produced in 
the short scale length plasma have temperature T, > 100 keV and 
can efficiently fluoresce the cold K-a lines in the 8-30 keV energy 
range. 


28347 (UCRL-LR-120922) The interaction of intense subpi- 
cosecond laser pulses with underdense plasmas. Coverdale, 
C.A. Lawrence Livermore National Lab., CA (United States). 11 
May 1995. 196p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015238. Source: OSTI; NTIS; GPO Dep. 

Laser-plasma interactions have been of interest for many years 
not only from a basic physics standpoint, but also for their rele- 
vance to numerous applications. Advances in laser technology in 
recent years have resulted in compact laser systems capable of 
generating (psec), 10'© W/cm? laser pulses. These lasers have 
provided a new regime in which to study laser-plasma interactions, 
a regime characterized by Lyiasma > 2LRayieigh > CT. The goal of 
this dissertation is to experimentally characterize the interaction of 
a short pulse, high intensity laser with an underdense plasma (no 
< 0.05ncr). Specifically, the parametric instability Known as stimu- 
lated Raman scatter (SRS) is investigated to determine its behavior 
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when driven by a short, intense laser pulse. Both the forward Ra- 
man scatter instability and backscattered Raman instability are 
studied. The coupled partial differential equations which describe 
the growth of SRS are reviewed and solved for typical experimen- 
tal laser and plasma parameters. This solution shows the growth of 
the waves (electron plasma and scattered light) generated via stim- 
ulated Raman scatter. The dispersion relation is also derived and 
solved for experimentally accessible parameters. The solution of 
the dispersion relation is used to predict where (in k-space) and at 
what frequency (in w-space) the instability will grow. Both the non- 
relativistic and relativistic regimes of the instability are considered. 


7004 Fusion Technology 


Refer also to citation(s) 26503, 26652, 27815, 28277, 28334, 
28336, 28340, 28344 


28348 (ADEME-91-04-0067) Energetic analysis and appli- 
cation to the R12,R134a and propane operating domestic 
refrigerator-freezer. Xu, X.; Clodic, D. Agence de I’Environnement 
et de la Maitrise de I'Energie, 75 - Paris (France). 1992. 142p. (in 
French). Order Number DE95796853. Source: OSTI; NTIS (US 
Sales Only). 

This study presents the experimentation realised on three 
refrigerator-freezers, operating thanks to R12, R134a and propane. 
it shows that the R134a-operating refrigerator is slightly less effi- 
cient than the R12-operating one, but much better than the 
propane-operating one, and also that the propane-operating freezer 
is much more efficient than the two others. On top of that this 
study enables to locate the energy losses and to show the compo- 
nents to be improved. (TEC). 19 figs., 25 tabs. 


28349 (ANL/FPP/TM-276) Summary report for ITER Task — 
D4: Activation calculations for the stainless steel ITER design. 
Attaya, H. Argonne National Lab., IL (United States). Feb 1995. 
112p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (ITER/US—95/IV-BL-16-A). Order 
Number DE95016352. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed activation analysis for ITER has been performed as a 
part of ITER Task D4. The calculations have been performed for 
the shielding blanket (SS/water) and for the breeding blanket (LIN) 
options. The activation code RACC-P, which has been modified 
under IFER Task-D-10 for pulsed operation, has been used in this 
analysis. The spatial distributions of the radioactive inventory, de- 
cay heat, biological hazard potential, and the contact dose were 
calculated for the two designs for different operation modes and 
targeted fluences. A one-dimensional toroidal geometrical model 
has been utilized to determine the neutron fluxes in the two de- 
signs. The results are normalized for an inboard and outboard 
neutron wall loadings of 0.91 and 1.2 MW/M?, respectively. The 
point-wise distributions of the decay gamma sources have been 
calculated everywhere in the reactor at several times after the 
shutdown of the two designs and are then used in the transport 
code ONEDANT to calculate the biological dose everywhere in the 
reactor. The point-wise distributions of all the responses have also 
been calculated. These calculations have been performed for neu- 
tron fluences of 3.0 MWa/M?, which corresponds to the target 
fluence of ITER, and 0.1 MWa/M?, which is anticipated to corre- 
spond to the beginning of an extended maintenance period. 


28350 (ANL/FPP/TM—282) Summary report for ITER task - 
D4: Activation calculations for the lithium vanadium ITER de- 
sign. Attaya, H. Argonne National Lab., IL (United States). Feb 
1995. 98p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (ITER/US—95/IV-BL-16-B). Order 
Number DE95016258. Source: OSTI; NTIS; INIS; GPO Dep. 
Detailed activation analysis for ITER has been performed as a 
part of ITER Task D4. The calculations have been performed for 
the shielding blanket (SS/water) and for the breeding blanket (Li/V) 
options. The activation code RACC-P, which has been modified 
under ITER Task-D-10 for pulsed operation, has been used in this 
analysis. The spatial distributions of the radioactive inventory, de- 
cay heat, biological hazard potential, and the contact dose were 
calculated for the two designs for different operation modes and 
targeted fluences. A one-dimensional toroidal geometrical model 
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has been utilized to determine the neutron fluxes in the two de- 
signs. The results are normalized for an inboard and outboard 
neutron wall loading of 0.91 and 1.2 MW/m®, respectively. The 
point-wise distributions of the decay gamma sources have been 
calculated everywhere in the reactor at several times after the shut- 
down of the two designs and are then used in the transport code 
ONEDANT to calculate the biological dose everywhere in the reac- 
tor. The point-wise distributions of all the responses have also been 
calculated. These calculations have been performed for neutron 
fluences of 3.0 MWa/m*, which corresponds to the target fluence 
of ITER, and 0.1 MWa/m®, which is anticipated to correspond to 
the beginning of the extended maintenance period. The decay heat 
results show that a large fraction of this energy (50 to 90%) Is 
produced by photons. This implies that this energy would be trans- 
ported to different parts of the reactor, thus relieving the energy 
concentration at high intensity source locations such as the first 
wall. Accurate modeling for the decay gamma transport is required 
to produce realistic spatial distribution of the decay heat which may 
be used in LOCA and LOFA analyses. The results of the pulsed 
operation, using the new version of RACC, show large reductions 
in the radioactivity and the decay heat for pure pulsed operation. 


28351 (ANL/TD/CP-—86695) Neutron activation cross sec 
tions for copper, europium, hafnium, iron, nickel, silver, 
terbium and titanium from the Argonne, Los Alamos and Jaeri 
collaboration. Meadows, J.W. (Argonne National Lab., IL (United 
States)); Smith, D.L.; Greenwood, L.R.; Haight, R.C.; Ideda, Y.; 
Konno, C. Argonne National Lab., IL (United States). [1995]. 
1ip. Sponsored by USDOE, Washington, DC (United 
States);International Atomic Energy Agency, Vienna (Austria). DOE 
Contract W-31-109-ENG-38 ; W-7405-ENG-36. (CONF-9506219-1: 
3. coordination meeting of the CRP on long-lived radioactivities for 
fusion power reactors, St. Petersburg (Russian Federation), 19-23 
Jun 1995). Order Number DE95013743. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several fast-neutron activation reactions for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium that are important 
to fusion energy have been investigated in three distinct neutron 
fields generated by accelerators at Argonne National Laboratory 
and Los Alamos National Laboratory, USA, and Japan Atomic 
Energy Research Institute, Tokai, Japan. Final differential cross- 
sections at 14.7 MeV and integral cross sections for the Be(d,n) 
thick-target spectrum produced by 7-MeV deutrons are reported 
here. Data have also been acquired for neutron energies near 10 
MeV. However, these latter results will be made available after 
problems associated with determining the neutron-energy scale 
and interpreting the quasi-differential cross-sections measured near 
threshok) are resolved. 


28352 (CONF-9505105-19) A folded waveguide ICRF an- 
tenna tor PBX-M and TFTR. Bigelow, T.S. (and others); Carter, 
M.D.; Fogelman, C.H. Oak Ridge National Lab., TN (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 11. topical 
conference on radio frequency in plasmas; Palm Springs, CA 
(United States); 17-19 May 1995. Order Number DE95017421 
Source: OSTI; NTIS; INIS; GPO Dep. 

The folded waveguide (FWG) antenna is an advanced ICRF 
launcher under development at ORNL that offers many significant 
advantages over current-strap type antennas. These features are 
particularly beneficial for reactor-relevant applications such as ITER 
and TPX. Previous tests of a development folded waveguide with a 
low density plasma load have shown a factor of 5 increase in 
power capability over loop antennas into similar plasma conditions. 
The performance and reliability of a FWG with an actual tokamak 
plasma load must now be verified for further acceptance of this 
concept. A 58 MHz, 4 MW folded waveguide is being designed 
and built for the PBX-M and TFTR tokamaks at Princeton Plasma 
Physics Laboratory. This design has a square cross-section that 
can be installed as either a fast wave (FW) or ion-Bernstein wave 
(IBW) launcher by 90° rotation. Two new features of the design 
are: a shorter quarter-wavelength resonator configuration and a 
rear-feed input power coupling loop. Loading calculations with a 
standard shorting plate indicate that a launched power level of 4 
MW is possible on either machine. Mechanical and disruption force 


524 ERA Vol. 20, No. 11 


analysis indicates that bolted construction will withstand the disrup- 
tion loads. An experimental program is planned to characterize the 
plasma loading, heating effectiveness, power capability, impurity 
generation and other factors for both FW and IBW cases. High 
power tests of the new configuration are being performed with a 
development FWG unit on RFTF at ORNL. 


28353 (CONF-9505254-1) The U.S. Stellarator Power Plant 
Study. Lyon, J.F. Oak Ridge National Lab., TN (United States). 
[1995]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International stel- 
larator workshop; Madrid (Spain); 22-26 May 1995. Order Number 
DE95014589. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Stellarator Power Plant Study (SPPS) was carried out 
by a national reactor study group that also conducts tokamak 
power plant studies (ARIES, PULSAR). The purpose was to as- 
sess the feasibility of a stellarator as a steady-state reactor and to 
identify critical issues for stellarator reactor design. The same sys- 
tem codes and assumptions (materials and costing approach) used 
in the tokamak reactor studies were used in this study of a 1- 
GW(e) stellarator power plant in order to develop a meaningful 
comparison between tokamak and stellarator reactors. The short 
time scale allowed for the study and the limited resources only per- 
mitted a first look at a stellarator reactor. Nevertheless, this study 
indicates that the Modular Helias-like Heliac (MHH) chosen for the 
SPPS could lead to an attractive steady-state reactor that is com- 
petitive with the ARIES-IV second-stability tokamak reactor. 
Options and tradeoffs were studied for a reference MHH case and 
areas needing further improvement were identified. No fatal flaws 
were found; solutions were found in all areas, although the design 
was not really optimized with respect to the magnetic configuration 
and reactor engineering. 


28354 (CONF-9505284—2) Design options for an ITER ion 
cyclotron system. Swain, D.W.; Baity, F.W.; Bigelow, T.S.; Ryan, 
P.M.; Goulding, R.H.; Carter, M.D.; Stallings, D.C.; Batchelor, D.B.; 
Hoffman, D.J. Oak Ridge National Lab., TN (United States). [1995]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From 11. topical conference on radio 
frequency power in plasmas; Palm Springs, CA (United States); 
17-19 May 1995. Order Number DE95017415. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recent changes have occurred in the design requirements for 
the ITER ion cyclotron system, requiring in-port launchers in four 
main horizontal ports to deliver 50 MW of power to the plasma. 
The design is complicated by the comparatively large antenna- 
separatrix distance of 10-20 cm. Designs of a conventional strap 
launcher and a folded waveguide launcher than can meet the new 
requirements are presented. 


28355 (CONF-9505284—4) Global ICRF system designs for 
ITER and TPX. Goulding, R.H. (Oak Ridge National Lab., TN 
(United States)); Hoffman, D.J.; Ryan, P.M.; Durodie, F. Oak Ridge 
National Lab., TN (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 11. topical conference on radio frequency power 
in plasmas; Palm Springs, CA (United States); 17-19 May 1995. 
Order Number DE95017413. Source: OSTI; NTIS; INIS; GPO Dep. 
The design of feed networks for ICRF antenna arrays on ITER 
and TPX are discussed. Features which are present in one or both 
of the designs include distribution of power to several straps from a 
single generator, the capability to vary phases of the currents on 
antenna elements rapidly without the need to rematch, and passive 
elements which present a nearly constant load to the generators 
during ELM induced loading transients of a factor of 10 or more. 
The FDAC (Feedline/Decoupler/Antenna Calculator) network mod- 
eling code is described, which allows convenient modeling of the 
electrical performance of nearly arbitrary ICRF feed networks. 


28356 (CONF-950704-8) Divertor particle exhaust and wall 
inventory on Dill-D. Maingi, R. (General Atomics, San Diego, CA 
(United States)); Jackson, G.L.; Mahdavi, M.A.; Schaffer, M.J.; 
Wade, M.R.; Mioduszewski, P.K.; Hogan, J.T.; Klepper, C.C.; 
Haas, G. General Atomics, San Diego, CA (United States); Oak 
Ridge National Lab., TN (United States). [1995]. 5p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 ; AC05-840R21400. From 22. European conference 
on controlled fusion and plasma physics; Bournemouth (United 
Kingdom); 2-7 Jul 1995. Order Number DE95017436. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Many tokamaks achieve optimum plasma performance by 
achieving low recycling; various wall conditioning techniques in- 
cluding helium glow discharge cleaning (HeGDC) are routinely 
applied to help achieve low recycling. Many of these techniques al- 
low strong, transient wall pumping, but they may not be effective 
for long-pulse tokamaks, such as the International Thermonuclear 
Experimental Reactor (ITER), the Tokamak Physics Experiment 
(TPX), Tore Supra Continu, and JT-60SU. Continuous particle ex- 
haust using an in-situ pumping scheme may be effective for wall 
inventory control in such devices. Recent particle balance experi- 
ments on the Tore Supra and DIll-D tokamaks demonstrated that 
the wall particle inventory could be reduced during a given dis- 
charge by use of continuous particle exhaust. In this paper the 
authors report the first results of wall inventory control and good 
performance with the in-situ DIll-D cryopump, replacing the 
HeGDC normally applied between discharges. 


28357 (CONF-950704—-9) Three-dimensional antenna cou- 
pling to core plasma in fusion devices. Carter, M.D.; Jaeger, 
E.F.; Stallings, D.C.; Galambos, J.D.; Batchelor, D.B.; Wang, C.Y. 
Oak Ridge National Lab., TN (United States). [1995]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 22. European conference on controlled 
fusion and plasma physics; Bournemouth (United Kingdom); 2-7 
Jul 1995. Order Number DE95017425. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A complete understanding of the RF physics from the launcher 
to the plasma core is required to fully analyze RF experiments and 
to evaluate the performance of RF antenna designs in ITER. This 
understanding requires a consistent model for the RF power 
launching system, propagation and absorption through the edge re- 
gion, and the response of the core plasma to the RF power. As a 


first step toward such a model, the three-dimensional (3D) antenna 
modeling code, RANT3D, has been coupled with the reduced order 
full wave code, PICES. Preliminary results from this model are pre- 
sented in this paper for parameters similar to those found in the 
Dill-D experiment. 


28358 (DOE/ER-—0313/17) Fusion materials semiannual 
progress report for the period ending September 30, 1994. Oak 
Ridge National Lab., TN (United States). Apr 1995. 390p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95013663. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is the sixteenth in a series of semiannual technical progress 
reports on fusion reactor materials. This report combines research 
and development activities which were previously reported sepa- 
rately in the following Progress reports: Alloy Development for 
Irradiation Performance; Damage Analysis and Fundamental Stud- 
ies; and Special Purpose Materials. These activities are concerned 
principally with the effects of the neutronic and chemical environ- 
ment on the properties and performance of reactor materials; 
together they form one element of the overall materials programs 
being conducted in support of the Magnetic Fusion Energy Pro- 
gram of the US Department of Energy. The other major element of 
the program is concerned with the interactions between reactor 
materials and the plasma and is reported separately. The Fusion 
Materials Program is a national effort involving several national lab- 
oratories, universities, and industries. The purpose of this series of 
reports is to provide a working technical record for the use of the 
program participants, and to provide a means of communicating 
the efforts of materials scientists to the rest of the fusion commu- 
nity, both nationally and worldwide. The individual papers in this 
paper have been cataloged separately elsewhere. 


28359 (DOE/ER/52149-T2) [Fluid dynamics of supercritical 
helium within internally cooled cabled superconductors]. Van 
Sciver, S.W. Wisconsin Univ., Madison, WI! (United States). [1995]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER52149. Order Number DE95013099. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Applied Superconductivity Center of the University of 
Wisconsin-Madison proposes to conduct research on low tempera- 
ture helium fluid dynamics as it applies to the cooling of internally 
cooled cabled superconductors (ICCS). Such conductors are used 
in fusion reactor designs including most of the coils in ITER. The 
proposed work is primarily experimental involving measurements of 
transient and steady state pressure drop in a variety of conductor 
configurations. Both model and prototype conductors for actual 
magnet designs will be investigated. The primary goal will be to 
measure and model the friction factor for these complex geome- 
tries. In addition, an effort will be made to study transient 
processes such as heat transfer and fluid expulsion associated 
with quench conditions. 


28360 (DOE/ER/53206—23) TPX correction coil studies. 
Hanson, J.D. Auburn Univ., AL (United States). Dept. of Physics. 3 
Nov 1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-85ER53206. Order Number 
DE95015183. Source: OSTI; NTIS; INIS; GPO Dep 

Error correction coils are planned for the TPX (Tokamak Plasma 
Experiment) in order to avoid error field induced locked modes and 
disruption. The FT (Fix Tokamak) code is used to evaluate the abil- 
ity of these correction coils to remove islands caused by symmetry 
breaking magnetic field errors. The proposed correction coils are 
capable of correcting a variety of error fields. 


28361 (FZKA-5578) Tests of dry mechanical forepumps for 
use in the ITER vacuum pumping system. Kirchof, U.; Kam- 
merer, B.; Perinic, D. Forschungszentrum Karlsruhe GmbH 
Technik und Umwelt (Germany). Hauptabteilung Ingenieurtechnik; 
Forschungszentrum Karlsruhe GmbH Technik und Umwelt (Ger- 
many). Projekt Kernfusion. Apr 1995. 70p. Order Number 
DE95503999. Source: OSTI; NTIS (US Sales Only); INIS. 

This report is a description of the design and construction of 
FORTE (Forepumps Test Facility) which has been built in order to 
enable testing of the pumping speeds of prototypical mechanical 
forepumps connected in series, as proposed for the ITER fore- 
pump system. Three NORMETEX pumps (1300, 600, 60 m°/h) and 
one METAL BELLOWS pump (6m%/h) have been integrated into 
the test bench. Measurements of the pumping characteristics were 
performed, both with the single pumps and with trains of series 
connected pumps, using the gases No, Ho, D2, He as well as ITER 
typical gas mixture. The results of the tests are presented. (orig.) 


28362 (GA-A-21993) Traveling wave antenna for fast wave 
heating and current drive in tokamaks. Ikezi, H.; Phelps, D.A. 
General Atomics, San Diego, CA (United States). Jul 1995. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. Order Number DE95016480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The traveling wave antenna for heating and current drive in the 
ion cyclotron range of frequencies is shown theoretically to have 
loading and wavenumber spectrum which are largely independent 
of plasma conditions. These characteristics have been demon- 
strated in low power experiments on the Dill-D tokamak, in which a 
standard four-strap antenna was converted to a traveling wave an- 
tenna through use of external coupling elements. The experiments 
indicate that the array maintains good impedance matching without 
dynamic tuning during abrupt changes in the plasma, such as dur- 
ing L- to H-mode transitions, edge localized mode activity, and 
disruptions. An analytic model was developed which exhibits the 
features observed in the experiments. Guidelines for the design of 
traveling wave antennas are derived from the validated model. 


28363 (GA-A-22051) First demonstration of a traveling 
wave antenna in a tokamak and relevance to the JFT-2M 
combline. Phelps, D.A.; Moeller, C.P.; Ikezi, H.; Chiu, S.C. Gen- 
eral Atomics, San Diego, CA (United States). Jun 1995. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-9505105-13: 11. topical con- 
ference on radio frequency in plasmas, Palm Springs, CA (United 
States), 17-19 May 1995). Order Number DE95015929. Source: 
OSTI; NTIS; INIS; GPO Dep. 

First observations of a traveling wave antenna (TWA) in a toka- 
mak are reported. For a fractional bandwidth (w/w) of about 20%, 
TWA experiments using a four-element antenna in DIill-D showed 


ERA Vol. 20, No. 11 525 





70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


less than 1% reflected power and excellent stability of the phase 
velocity of the launched wave — even during giant ELMs. The 
power radiated into the plasma varied from about 40% during 
ELM-free H-mode to almost 90% during L-mode and ELMing 
H-mode. Theoretical modeling validated by these low power obser- 
vations is used to predict the plasma load resistance of a high 
power combline being built for JFT-2M. 


28364 (GA-A-22096) Experimental determination of the 
dimensionless scaling parameter of energy transport in toka- 
maks. Luce, T.C.; Petty, C.C. General Atomics, San Diego, CA 
(United States). Jul 1995. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
950704-5: 22. European conference on controlled fusion and 
plasma physics, Bournemouth (United Kingdom), 2-7 Jul 1995). Or- 
der Number DE95016713. Source: OSTI; NTIS; INIS; GPO Dep. 

Controlled fusion experiments have focused on the variation of 
the plasma characteristics as the engineering or control parameters 
are systematically changed. This has led to the development of ex- 
trapolation formulae for prediction of future device performance 
using these same variables as a basis. Recently, it was noticed 
that present-day tokamaks can operate with all of the dimension- 
less variables which appear in the Viasov-Maxwell system of 
equations at values projected for a fusion powerplant with the ex- 
ception of the parameter p., the gyroradius normalized to the 
machine size. The scaling with this parameter is related to the 
benefit of increasing the size of the machine either directly or effec- 
tively by increasing the magnetic field. It is exactly this scaling 
which is subject to systematic error in the inter-machine databases 
and the cost driver for any future machine. If this scaling can be 
fixed by a series of single machine experiments, much as the 
current and power scalings have been, the confidence in the pre- 
diction of future device performance would be greatly enhanced. 
While carrying out experiments of this type, it was also found that 
the p. scaling can illuminate the underlying physics of energy 
transport. Conclusions drawn from experiments on the DIII-D toka- 
mak in these two areas are the subject of this paper. 


28365 (JAERI-Conf—94-004, pp. 34-47) Interaction of beryl- 
lium and hydrogen isotopes. Ashida, Kan (Toyama Univ. 
(Japan)); Watanabe, Kuniaki; Kawamura, Hiroshi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1994. (In Japanese). 
(CONF-9403189-: 1993 workshop on particle-material interactions 
for fusion, Tokai (Japan), 8-9 Mar 1994). In Report of the 1993 
workshop on particle-material interactions for fusion. 195p. Order 
Number DE95737282. Source: OST1; NTIS; INIS. 

It has been considered that in the plasma nuclear fusion experi- 
mental devices of magnetic field confinement type, in order to 
reduce the energy loss due to bremsstrahlung, the use of the 
plasma-facing materials (PFM) of low atomic number like carbon is 
indispensable at present. Attention is paid to beryllium which is one 
of the PFMs, and its effectiveness was rocognized by the practical 
use in JET. When Be is considered as a PFM, it is necessary to 
accumulate many data on the diffusion, dissolution, permeation 
and surface recoupling of hydrogen isotopes, which regulate the 
recycling and inventory of deuterium and tritium fuel, and the rela- 
tion of these factors with the physical and chemical states of Be. In 
this research, as the first phase of understanding the characteris- 
tics of Be as a PFM, the change of the surface condition by 
heating Be was investigated by X-ray photoelectron spectroscopy, 
and the chemical form of the Be-related substances emitted from 
the surface by argon or deuterium ion sputtering and their thermal 
behavior were measured by secondary ion mass spectrometry. The 
sample, the measurement and the results are reported. The diver- 
sified secondary ions of Be, Be cluster, Be oxide, hydroxide, 
hydride and deuteride were observed by the measurement, and 
their features are shown. (K.I.). 


28366 (JAERI-Conf—94-004, pp. 48-68) Stress evaluation by 
hyperfine hardness test for proton-irradiated carbon composit 
materials. Baba, Shinichi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ishihara, 
Masahiro; Eto, Motokuni. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1994. (In Japanese). (CONF-9403189-: 1993 
workshop on particle-material interactions for fusion, Tokai (Japan), 
8-9 Mar 1994). In Report of the 1993 workshop on particle-material 
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interactions for fusion. 195p. Order Number DE95737282. Source: 
OSTI; NTIS; INIS. 

At present, the nuclear fusion reactors being proposed are 
based on tokamak type D-T nuclear fusion reaction, and the effect 
that the irradiation of the 14 MeV neutrons formed in this reaction 
exerts to plasma-facing equipment such as first wall, divertor and 
limiter is extremely large. In particular, the conditions of use is 
severest in the divertor. The material for divertor armor tiles is ex- 
pected to be carbon-fiber reinforced carbon composite material, of 
which the thermal conductivity is high, and the resistance to ther- 
mal shock is excellent. The present status of the studies on the 
neutron irradiation damage of carbon materials is explained. It was 
decided to begin the proton irradiation by using the cyclotron of az- 
imuthally varying field of the Takasaki ion accelerator for advanced 
radiation application, in order to experimentally examine the 
sutability as the simulated irradiation of 14 MeV neutrons. As the 
methods of irradiation, the irradiation of protons, helium or carbon 
ions individually, the irradiation of multiple ions successively and 
the irradiation of protons were tested. The method of stress evalu- 
ation and the hyperfine hardness test on the carbon composite 
materials of various grades are reported. The damage peaks of the 
composites were determined, and the application to the stress 
evaluation was done. (K.1.). 


28367 (JAERI-Conf—94-004, pp. 91-99) lon irradiation dam- 
age and EELS analysis of carbon materials. Hojo, Kiichi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Furuno, Shigemi; Otsu, Hitoshi; Kushida, 
Kohei. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1994. (In Japanese). (CONF-9403189-: 1993 workshop on 
particle-material interactions for fusion, Tokai (Japan), 8-9 Mar 
1994). In Report of the 1993 workshop on particle-material interac- 
tions for fusion. 195p. Order Number DE95737282. Source: OSTI; 
NTIS; INIS. 

It has been known that as the candidate material for the first wall 
of nuclear fusion reactors, the carbon series materials which are 
represented by crystalline graphite, diamond, B,C, SiC and TiC are 
superior in their high melting point, wear resistance, corrosion re- 
sistance, high temperature stability and so on. For the purpose of 
simulating the irradiation damage of first wall materials, the device 
for the dynamic observation of ion irradiation in a JEM-100C type 
transmission electron microscope, to which a 10 kV ion irradiation 
equipment was installed, was completed in 1986. Further, the elec- 
tron microscope for double ion irradiation and multiple function 
analysis, in which two kinds of ions are irradiated simultaneously, 
and a same place can be analyzed in situ simultaneously by using 
electron energy loss spectroscopy (EELS) and X-ray energy dis- 
persion spectroscopy (EDS), was developed in 1990. The samples 
used were crystalline graphite, SiC and TiC, and the conditions of 
making the samples for the electron microscope are shown. The 
structural change of crystalline graphite irradiated with hydrogen 
ions, the effect of hydrogen ion irradiation in SiC crystals irradiated 
with hydrogen and helium ions, and the effect of helium irradiation 
on TiC crystals are reported. (K.1.). 


28368 (JAERI-Conf—94-004, pp. 108-123) Recent research 
on the materials facing plasma centering around ITER. Mate- 
rial loss by disruption thermal shock, high ion flux and so on. 
Nakamura, Kazuyuki (Japan Atomic Energy Research iInst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1994. (in 
Japanese). (CONF-9403189-—: 1993 workshop on particle-material 
interactions for fusion, Tokai (Japan), 8-9 Mar 1994). In Report of 
the 1993 workshop on particle-material interactions for fusion. 
195p. Order Number DE95737282. Source: OSTI; NTIS; INIS. 
Based on the recent achievement of the attainment of the critical 
plasma condition by three large tokamaks, JT-60U of Japan, JET 
of EU and TFTR of USA, the construction of the ITER as the next 
device is studied. The ITER project is advanced by the interna- 
tional cooperation of Japan, EU, USA and Russia, and at present it 
is at the stage of engineering design. Since the ITER must attain 
the self ignition condition by D-T combustion and long time com- 
bustion, severe thermal and particle loadings are imposed on 
fusion reactor walls. In this report, the recent research on the 





material loss due to high thermal and particle loadings, which is in- 
dispensable for the development of the materials facing plasma 
that can withstand these loadings, is introduced. The thermal 
shock test on carbon fiber-reinforced composite materials which 
are the candidate material for divertor armor plates that undergo 
highest thermal load among fusion reactor walls was carried out by 
using an electron beam irradiation device, and the material loss 
was evaluated. The distribution of thermal load in the irradiated 
electron beam, the thermal shock test conditions and the samples 
tested are shown. For generating large particle flux, an ion source 
was newly developed. The ion beam from this source, and the 
sputtering yield of carbon fiber composites were examined, and the 
results are reported. (K.I.). 


28369 (JAERI-Conf—94-004, pp. 158-168) High Z Mo-limiter 
test in TEXTOR. Tanabe, T. (Osaka Univ., Suita (Japan). Faculty 
of Engineering); Ueda, Y.; Philipps, V.; Unterberg, B.; 
Pospieszezyk, A.; Schweer, B.; Wienhold, P.; Rubel, M.; Emmoth, 
B. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1994. 
(CONF-9403189-: 1993 workshop on particle-material interactions 
for fusion, Tokai (Japan), 8-9 Mar 1994). In Report of the 1993 
workshop on particle-material interactions for fusion. 195p. Order 
Number DE95737282. Source: OSTI; NTIS; INIS. 

In the application of carbon-based low Z materials as the 
plasma-facing materials of future D-T burning machines, there are 
serious concerns about erosion, tritium retention, neutron damage 
and so on. In these respect, high Z materials are better as the can- 
didate. However, high Z materials showed strong central radiation 
due to high Z impurities, and were not able to be recommended. 
The use of high Z materials should be reexamined, and high Z lim- 
iter test experiment was carried out on the TEXTOR, The TEXTOR 
has a limiter lock system, by which test limiters can be easily 
exchanged, and are well diagnosed, therefore, it is suitable to ex- 
amine plasma-material interaction. In this paper, the first results of 
the Mo limiter tests mainly concentrating on the behavior of the Mo 
limiter, local impurity release, and the deposition of impurities in 
scrape off layers are reported. The TEXTOR was operated under 
siliconized condition, and the main impurities in TEXTOR plasma 
were carbon with some oxygen, silicon and boron. The experimen- 
tal method and the results are reported. After the experiment, the 
surtace of the Mo limiter was examined by SEM, EDXA, PIXE and 
so on. Owing to the better thermal properties Mo, the temperature 
rise on the Mo limiter surface was lower as compared with graphite 
limiters. Mo sputtering and transport were observed by local spec- 
troscopy and collector probe measurements. (K.I.). 


28370 (JAERI-Conf—94-004, pp. 172-177) Mechanism of hy- 
drogen release from graphite again above 1000 K. Morita, Kenji 
(Nagoya Univ. (Japan). School of Engineering); Tsuchiya, Aya. 
Japan Atomic Energy Research iInst., Tokyo (Japan). Nov 1994. (in 
Japanese). (CONF-9403189-: 1993 workshop on particle-material 
interactions for fusion, Tokai (Japan), 8-9 Mar 1994). In Report of 
the 1993 workshop on particle-material interactions for fusion. 
195p. Order Number DE95737282. Source: OSTI; NTIS; INIS. 
Carbon materials have been used widely as the plasma-facing 
material of magnetic confinement type nuclear fusion devices. The 
quantity of hydrogen captured by carbon materials is very large at 
low temperature below 300degC, and in the plasma discharge for 
a long period, it is expected that the captured hydrogen is released 
again in a large quantity by the temperature rise of plasma-facing 
materials and plasma particle impact. In order to establish the self 
ignition condition in D-T burning experiment, it is very important to 
evaluate the time variation of the recycling fluxes of D and T from 
plasma-facing materials and its D/T ratio. In order to do this, it is 
indispensable to elucidate the process of releasing hydrogen iso- 
topes again from graphite, and construct its model. In this paper, 
the results of the measurement of the isothermal heating above 
1000 K of the hydrogen isotopes ion-implanted into graphite by 
using ion beam analysis method are described. The model of hy- 
drogen release again at high temperature, the experimental 
method and the results are reported. It was observed that as an- 
nealing time increased, the concentration of captured hydrogen 
decreased over whole depth, and the concentration of remaining 
hydrogen decreased from bulk toward surface. The activation 
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energy of thermal desorption coefficient and effective diffusion co- 
efficient was determined. (K.|.) 


28371 (JAERI-Research—95-034) TSTA/FCU-JFCU tritium 
experiment on breeding blanket interface under the collabora- 
tion of JAERI-US/DOE (extended Annex IV). March 1993. 
Enoeda, Mikio (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Yamanishi, Toshi- 
hiko; Yamada, Masayuki. Japan Atomic Energy Research inst., 
Tokyo (Japan). May 1995. 34p. Order Number DE95502139. 
Source: OSTI; NTIS; INIS. 

In the extended Annex IV (1992-1994), it was aimed to perform 
realistic non-steady condition experiments of the fuel loop and 
Breeding Blanket Interface (BBI) experiments. It was proposed to 
use the combination process of Cryo-Molecular Sieve Bed (CMSB) 
and Palladium Diffuser (PD) for the recovery and purification of tri- 
tium in the Breeding Blanket purge stream. The BBI campaign 
experiment by using the CMSB of TSTA-FCU and the PD of JFCU 
was performed for the recovery of tritium from the simulated 
Breeding Blanket purge stream in the flow rate of 12.61/min. It was 
demonstrated that the proposed combination process has the fea- 
sibility as the Blanket Tritium Recovery System in fusion plant. This 
report summarizes the experimental result and analysis of the sim- 
ulated BB! experiment. (author). 


28372 (JAERI-Tech-95-015) Design and construction of 
y-rays irradiation facility for remote-handling parts and com- 
ponents of fusion reactor. Yagi, Toshiaki (Japan Atomic Energy 
Research Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Morita, Yousuke; Seguchi, 
Tadao. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1995. 35p. (ln Japanese). Order Number DE95502135. Source: 
OSTI; NTIS; INIS. 

For the evaluation of radiation resistance of remote-handling sys- 
tem for International Thermonuclear Experimental Reactor(ITER), 
‘high dose-rate and high temperature (upper 350degC) +-rays irra- 
diation facility’ was designed and constructed. In this facility, the 
parts and components of remote-handling system such as sensing 
devices, motors, optical glasses, wires and cables, etc., are tested 
by irradiation with 2x10° Roentger/h Co-60 7-rays at a tempera- 
ture up to 350degC under various atmospheres (dry nitrogen gas, 
argon gas, dry air and vacuum). (author). 


28373 (JAERI-Tech-95-019) Conceptual design of ITER 
shielding blanket. Sato, Satoshi (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Takatsu, Hideyuki; Kurasawa, Toshimasa. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1995. 136p. Order Number 
DE95502136. Source: OSTI; NTIS; INIS. 

The present report summarizes the design activities of the ITER 
first wall and shielding blanket conducted by the JA Home Team 
during this year (1994) in close contact with the JCT, and reported 
during the four Technical Meetings held at Garching ITER Co- 
center. These activities are based on the Task Agreement between 
the JCT and the JA Home Team. In the present report, a layered 
configuration composed of separate first walls, modular-type blan- 
ket modules and separate back plates has been proposed to 
realize reliable assembly and maintenance schemes as well as to 
realize reliable component designs under high surface heat loads, 
high neutron wall loading and electromagnetic loads during disrup- 
tions. Outline of the structural design, consideration on fabricability 
and maintainability, and the results of thermal, mechanical and 
electromagnetic analyses are described. (author). 


28374 (KAERI-TR-420/94) Methodological study of opti- 
mum tokamak design and performance prediction. Hong, Bong 
Guen (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); In, Sang Ryul; Hwang, Chul Kew. Korea Atomic Energy 
Research Inst., Daeduk (Korea, Republic of). Mar 1994. 27p. (in 
Korean). Order Number DE96601141. Source: OSTI; NTIS; INIS. 
Methodology for optimum tokamak design and performance pre- 
diction is developed. Optimum tokamak design parameters which 
satisfy plasma physics, engineering and cost constraints, are deter- 
mined by experimental purpose and performance objectives in 3 
dimensional parametric space of the maximum toroidal magnetic 
field, aspect ratio and plasma current. We found that small aspect 
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ratio tokamak is feasible when the maximum toroidal field is small 
and large aspect ratio tokamak is feasible when the maximum 
toroidal field is large. (Author) 13 refs., 5 figs., 3 tabs. 


28375 (KAERI-TR-472/94) Concept definition of KT-2, a 
large-aspect-ratio diverter tokamak with FWCD. Kim, Sung 
Kyoo (Korea Atomic Energy Research Institute, Taejon (Korea, Re- 
public of)); Chang, In Soon; Chung, Moon Kyoo; Hwang, Chul 
Kyoo; Lee, Kwang Won; In, Sang Ryul; Choi, Byung Ho; Hong, 
Bong Keun; Oh, Byung Hoon; Chung, Seung Ho; Yoon, Byung 
Joo; YoonKorea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Nov 1994. 100p. (In Korean). Order Number 
DE96601140. Source: OSTI; NTIS; INIS. 

A concept definition of the KT-2 tokamak is made. The research 
goal of the machine is to study the ‘advanced tokamak’ physics 
and engineering issues on the mid size large-aspect-ratio diverter 
tokamak with intense RF heating (>5 MW). Survey of the status of 
the research fields, the physics basis for the concept, operation 
scenarios, as well as machine design concept are presented. (Au- 
thor) 86 refs., 17 figs., 22 tabs. 


28376 (KFT+93-31) On possibility of graphite elements us- 
age in submillimeter plasma diagnostics on fusion devices. 
Berezhnyj, V.L.; Voitsenya, V.S.; Ocheretenko, V.L. Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar'kovskij Fiziko- 
Tekhnicheskij inst. 1993. 14p. Order Number DE96601147. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of the active elements conven- 
tional characteristics (mirrors and waveguides) made of the 
graphite materials of the submillimeter laser diagnostics. The re- 
flection coefficients from the graphite "mirrors” are 80-90 %, the 
laser beam transmission coefficients on the supersized graphite 
waveguides are some percents less than those for the widely used 
quarts waveguides. On the other side, the penetration coefficients 
of the diagnostic ports, covered with carbon film are essentially 


higher in the submillimeter region than in the IR and optical 
ranges. 24 refs., 2 tab., 5 figs. 


28377 (LA-UR-95-1472) Recent palladium membrane reac- 
tor development at the tritium systems test assembly. Willms, 
R.S.; Birdsell, S.A.; Wilhelm, R.C. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950506-15: 5. topical meeting on tritium technology in fission, 
fusion and isotopic applications, Ispra (Italy), 28 May - 3 jun 1995) 
Order Number DE95014009. Source: OSTI; NTIS; INIS; GPO Dep. 
The palladium membrane reactor (PMR) is proving to be a simple 
and effective means for recovering hydrogen isotopes from fusion 
tuel impurities such as methane and water. This device directly 
combines two techniques which have long been utilized for hydro- 
gen processing, namely catalytic shift reactions and palladium/ 
silver permeators. A proof-of-principle (PMR) has been constructed 
and tested at the Tritium Systems Test Assembly of Los Alamos 
National Laboratory. The first tests with this device showed that is 
was effective for the proposed purpose. Initial work concluded that 
a nickel catalyst was an appropriate choice for use in a PMR. More 
detailed testing of the PMR with such a catalyst was performed 
and reported in other works. It was shown that a nickel catalyst- 
packed PMR did, indeed, recover hydrogen from water and 
methane with efficiencies approaching 100% in a single processing 
pass. These experiments were conducted over an extended period 
of time and no failure or need for regeneration was encountered. 
These positive results have prompted further PMR development. 
Topics addressed include alternate PMR geometries and initial test- 
ing of the PMR with tritium. These are the subjects of this paper. 


28378 (LA-UR-95-1574) Tritium activities in the United 
States. Anderson, J.L. (Los Alamos National Lab., NM (United 
States)); LaMarche, P. Los Alamos National Lab., NM (United 
States). [1995]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950506— 
18: 5. topical meeting on tritium technology in fission, fusion and 
isotopic applications, Ispra (Italy), 28 May - 3 jun 1995). Order 
Number DE95015289. Source: OSTI; NTIS; INIS; GPO Dep. 
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There have been many significant changes in the status of 
tritium activities in the US since the 4th Tritium Conference in Oc- 
tober, 1991. The replacement Tritium Facility (RTF) at Savannah 
River Site and the Weapons Engineering Tritium Facility (WETF) at 
the Los Alamos National Laboratory are now operational with tri- 
tium. The Tokamak Fusion Test Reactor (TFTR) has initiated a 
highly successful experimental campaign studying DT plasmas, 
and has produced more than 10 Megawatts (MW) of fusion power 
in a D-T plasma. Sandia National Laboratory has ceased tritium 
operations at the Tritium Research Laboratory (TRL) and many of 
the activities previously performed there have been transferred to 
Los Alamos and Savannah River. The tritium laboratory at 
Lawrence Livermore National Laboratory has reduced the tritium 
inventory to <5 grams. The Tritium Systems Test Assembly (TSTA) 
at Los Alamos continues to be at the forefront of tritium technology 
and safety development for the fusion energy program. 


28379 (LA-UR-95-1786) Modeling and data analysis of a 
palladium membrane reactor for tritiated impurities cleanup. 
Birdsell, S.A.; Wilims, R.S. Los Alamos National Lab., NM (United 
States). [1995]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950506— 
17: 5. topical meeting on tritium technology in fission, fusion and 
isotopic applications, Ispra (Italy), 28 May - 3 jun 1995). Order 
Number DE95015309. Source: OSTI; NTIS; INIS; GPO Dep. 

A Palladium Membrane Reactor (PMR) is under consideration for 
the tritium plant for the International Thermonuclear Experimental 
Reactor (ITER). The ITER reactor exhaust will contain tritiated 
impurities such as water and methane. Tritium will need to be re- 
covered from these impurities for environmental and economic 
reasons. For this purpose a promising device, PMR, has been pro- 
posed. The PMR is a combined permeator and catalytic reactor. 
Shift catalysts are used to foster reactions such as water-gas shift, 
H20 + CO — Ho + COz, and methane steam reforming, CH, + 
H2O — 3H. + CO. Due to thermodynamic limitations these reac- 
tions only proceed to partial completion. Thus, a Pd/Ag membrane, 
which is exclusively permeable to hydrogen isotopes, is incorpo- 
rated into the reactor. By maintaining a vacuum on the permeate, 
product hydrogen isotopes are removed, enabling the reactions to 
proceed to completion. A model has been developed to study the 
complex interactions in a PMR so that the optimal design can be 
determined. The model accounts for the coupled effects of 
transport-limited permeation of hydrogen isotopes and chemical re- 
actions. The permeation model is an extension of previous models 
that include the effects of temperature, wall thickness, reaction-side 
pressure, and permeate-side pressure. Reaction rates for methane 
steam reforming and the water-gas shift reaction are incorporated 
into the model along with the respective reverse reactions. The 
model is compared to PMR data and used to investigate the 
concentration and pressure profiles in the reactor. Due to the inter- 
actions of permeation and reaction complex profiles can be 
produced in a PMR. For example, the water concentration often in- 
creases after the inlet to the PMR to a maximum value, and then 
decreases to the low values expected with a PMR. Detailed infor- 
mation like this is required for the design and optimization of PMRs 
for the ITER tritium plant. 


28380 (LA-UR-95-2048) Integrated ignition calculations for 
indirectly driven targets. Krauser, W.J.; Wilde, B.H.; Wilson, 
D.C.; Bradley, P.; Swenson, F. Los Alamos National Lab., NM 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36 ; W-7405- 
ENG-48. (CONF-950476-12: 12. international conference on laser 
interaction and related plasma phenomena, Osaka (Japan), 24-28 
Apr 1995). Order Number DE95015286. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We present two-dimensional LASNEX calculations of the 
hohiraum and ignition capsules proposed for the National ignition 
Facility (NIF). Our current hohiraum design is a 2.76 mm radius, 
9.49 mm long gold cylinder with 1.39 mm radius laser entrance 
holes (LEH) which are covered by 1 ym thick polyamide foils. 
Laser beams with less that 1.4 MJ total energy and less than 400 
TW peak power irradiate the cylinder wall from two separate cones 
entering each LEH. The hohlraum interior is filled with hydrogen- 
helium gas (50-50 atomic) at a density of 0.83 mg/cm® to suppress 





the inward expansion of the wall. The capsule uses either a 160 
um plastic ablator doped with bromine (the baseline design), or a 
155 um beryllium ablator doped with copper (the beryllium design). 
The ablator surrounds an 80 yum thick deuterium-tritium (DT) ice 
layer with an inner radius of 0.87 mm. We will show the results of 
integrated, two-dimensional calculations of the hohlraum and the 
capsule. Plasma conditions within the hohlraum will be described. 
Peak radiation temperatures in the hohlraum are about 300 eV. 
These calculations proceed through the implosion, ignition, and 
burn of the DT capsule. Current peak calculated yields are 12 MJ 
for the baseline design and 6.9 MJ for the capsule with the beryl- 
lium ablator, although higher yields should be achievable with 
improved “tuning” of the laser power levels. 


28381 (LA-UR-95-2207) Preliminary analysis of core cap- 
sule x-ray spectroscopy and image results for medium-to-high 
growth factor implosions. Pollak, G. (Los Alamos National Lab.., 
NM (United States)); Delamater, N.; Landen, N. Los Alamos Na- 
tional Lab., NM (United States). 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950476-9: 12. international conference on laser interaction 
and related plasma phenomena, Osaka (Japan), 24-28 Apr 1995). 
Order Number DE95016841. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent capsule implosions using indirect drive on NOVA have 
probed core and near-core capsule Te, p and mix structure using 
non-trivial pulse shapes (i.e. with a foot). These experiments have 
been performed using smooth as well as artificially roughened cap- 
sules. They have been performed using basically 3 non-trivial 
pulse-shapes with 3 different types of capsules with correspond- 
ingly different growth regimes for Rayleigh-Taylor instabilities. 
These experiments have employed time-dependent spectroscopy, 
gated imaging and absolutely calibrated time-integrated imaging as 
x-ray diagnostics. The authors compare nominal and “modified” 1D 
calculations with the spectroscopic and time-integrated image 
results. They find that the core T, is less than calculated (not sur- 
prising), but also that the T. of the inner pusher is substantially 
higher (at least 20%) than predicted, with perhaps some enhanced 
mix of the PVA layer towards the core. 


28382 (LA-UR-95-2365) Computational modeling of 
pulsed-power-driven magnetized target fusion experiments. 
Sheehey, P.; Kirkpatrick, R.; Lindemuth, |. Los Alamos National 
Lab., NM (United States). 1995. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950750—16: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016778. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Direct magnetic drive using electrical pulsed power has been 
considered impractically slow for traditional inertial confinement 
implosion of fusion targets. However, if the target contains a pre- 
heated, magnetized plasma, magnetothermal insulation may allow 
the near-adiabatic compression of such a target to fusion condi- 
tions on a much slower time scale. 100-MJ-class explosive flux 
compression generators with implosion kinetic energies far beyond 
those available with conventional fusion drivers, are an inexpensive 
means to investigate such magnetized target fusion (MTF) systems. 
One means of obtaining the preheated and magnetized plasma 
required for an MTF system is the recently reported “MAGO” con- 
cept. MAGO is a unique, explosive-pulsed-power driven discharge 
in two cylindrical chambers joined by an annular nozzie. Joint 
Russian-American MAGO experiments have reported D-T neutron 
yields in excess of 10' from this plasma preparation stage alone, 
without going on to the proposed separately driven NM implosion 
of the main plasma chamber. Two-dimensional MED computational 
modeling of MAGO discharges shows good agreement to experi- 
ment. The calculations suggest that after the observed neutron 
pulse, a diffuse Z-pinch plasma with temperature in excess of 100 
eV is created, which may be suitable for subsequent MTF implo- 
sion, in a heavy liner magnetically driven by explosive pulsed 
power. Other MTF concepts, such as fiber-initiated Z-pinch target 
plasmas, are also being computationally and theoretically evalu- 
ated. The status of our modeling efforts will be reported. 
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28383 (LA-UR-95-2371) Procyon: 18MJ, 2-us pulsed 
power system. Goforth, J.H. (and others); Anderson, B.G.; Ander- 
son, W.E. Los Alamos National Lab., NM (United States). [1995]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950750-12: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95016825. Source: OSTI; NTIS; GPO Dep. 

The Procyon high explosive pulsed power (HEPP) system was 
designed to drive plasma z-pinch experiments that produce Mega- 
joule soft x-ray pulses when the plasma stagnates on axis. In the 
proceedings of the Ninth IEEE Pulsed Power Conference, we pub- 
lished results from system development tests. At this time, we 
have fielded seven tests in which the focus was on either vacuum 
switching or load physics. Four of the tests concentrated on the 
performance of a Plasma Flow Switch (PFS) which employed a 1/r 
mass distribution in the PFS barrel. Of the four tests, two had 
dummy loads and one had an implosion load. In addition, one of 
the tests broke down near the vacuum dielectric interface, and the 
result demonstrated what Procyon could deliver to an 18 nH load. 
We will summarize PFS results and the 18 nH test which is perti- 
nent to upcoming solid/liquid liner experiments. On our other three 
tests, we eliminated the PFS switching and powered the z-pinch di- 
rectly with the HEPP system. From the best of these direct drive 
tests we obtained 1.5 MJ of radiation in a 250 ns pulse, our best 
radiation pulse to date. We will also summarize direct drive test re- 
sults. More details are given in other papers in this conference for 
both the PFS and direct drive experiments, and an updated 
analysis of our opening switch performed is also included. The re- 
mainder of this paper describes the parameters and capabilities of 
our system, and we will use the data from several experiments to 
provide more precise information than previously available. 


28384 (LA-UR-—95-2372) Explosively formed fuse opening 
switches for multi-joule applications. Goforth, J.H. (and others); 
Anderson, B.G.; Bartram, D.E. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950750—11: 10. Institute of Electrical and Electronics Engineers 
(IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95016824. Source: 
OSTI; NTIS; GPO Dep. 

High explosive pulsed power (HEPP) systems are capable of 
generating very high energies in magnetic fields. Such stored en- 
ergy is usually developed on time scales of a few tens or hundreds 
of microseconds. Many applications require shorter pulses and 
opening switches provide one way to use the large energy avail- 
able for faster applications. With current flowing in an inductive 
Circuit, introducing resistance produces voltage that can be used to 
drive current into a load. For an opening switch with a fast rising 
resistance, the load current rise time is determined by the R/L time 
constant of the circuit. A significant fraction of the circuit energy 
must be dissipated in the process, and in applications where very 
large energies must be dealt with only a few types of switches can 
be used. Experiments with high explosive driven opening switches 
have produced a few switches that can carry tens of MA current, 
and open on the time scale of one or a few us. 1 We have special- 
ized in a type of switch that we call an explosively formed fuse 
(EFF) switch at levels of ~3 TW for 2us has become routine, and 
we will describe its characteristics and give data from a number of 
tests. 


28385 (LBL-36460) Design and construction of a large 
aperture, quadrupole electromagnet prototype for ILSE. Stuart, 
M.; Faltens, A.; Fawley, W.M.; Peters, C.; Vella, M.C. Lawrence 
Berkeley Lab., CA (United States). Apr 1995. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO03- 
76SF00098. (CONF-950512-289: Particle accelerator conference, 
Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95014778. Source: OSTI; NTIS; INIS; GPO Dep. 

We are currently constructing a prototype quadrupole electro- 
magnet for the proposed Induction Linac Systems Experiment 
(ILSE) at LBL. ILSE will address many physi and engineering 
issues relevant to the design of a heavy-ion fusion driver accelera- 
tor. The pulsed electromagnet has two layers of current windings 
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and will produce a field gradient exceeding 25 T/m at a repetition 
rate of 1 Hz steady-state. In this paper, we discuss how the inter- 
action of various concerns such as maximum dynamic aperture, 
short lattice period, field quality, iron yoke weight, heat transfer, 
and voltage standoff have led to our particular design choices. We 
also present 2- and 3-D numerical calculations concerning field to- 
pography and the results of transport simulations of space-charge 
dominated ion beams with ILSE parameters. 


28386 (LBL-36461) Experimental investigations of plasma 
lens focusing and plasma channel transport of heavy ion 
beams. Tauschwitz, T.; Yu, S.S.; Eylon, S.; Reginato, L.; Leemans, 
W.; Rasmussen, J.O.; Bangerter, R.O. Lawrence Berkeley Lab., 
CA (United States). Apr 1995. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-950512-290: Particle accelerator conference, Dallas, TX 
(United States), 1-5 May 1995). Order Number DE95014779. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Final focusing of ion beams and propagation in a reactor cham- 
ber are crucial questions for heavy ion beam driven Fusion. An 
alternative solution to ballistic quadrupole focusing, as it is pro- 
posed in most reactor studies today, is the utilization of the 
magnetic field produced by a high current plasma discharge. This 
plasma lens focusing concept relaxes the requirements for low 
emittance and energy spread of the driver beam significantly and 
allows to separate the issues of focusing, which can be accom- 
plished outside the reactor chamber, and of beam transport inside 
the reactor. For focusing a tapered wall-stabilized discharge is pro- 
posed, a concept successfully demonstrated at GSI, Germany. For 
beam transport a laser pre-ionized channel can be used. 


28387 (LBL-37180) Transverse combining of 4 beams in 
MBE-4. Celata, C.M.; Chupp, W.; Faltens, A.; Fawley, W.M.; 
Ghiorso, W.; Hahn, K.D.; Henestroza, E.; Peters, C.; Seidl, P. 
Lawrence Berkeley Lab., CA (United States). May 1995. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-950512-283: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95014793. Source: OSTI; NTIS; INIS; GPO Dep. 

Transverse beam combining is a cost-saving optio employed in 
many designs for induction linac heavy ion fusion drivers. But 
resultant transverse emittance increase, due predominantly to an- 
harmonic space charoe forces, must be kept minimal so as not to 
sacrifice focusability at the target. A prototype combining experi- 
ment has been built, using the MBE-4 experiment. Four sources 
produce four 4 mA Cs* beams at 200 keV. The ion sources are 
angled toward each other, so that beams converge. Focusing up- 
stream of the merge consists of 4 quadrupoles and a final 
combined-function element (quadrupole & dipole). All lattice ele- 
ments are electrostatic. Due to the small distance between beams 
at the last element (~ 2 mm), the electrodes here are a cage of 
small wires, each at different voltage. The beams emerge into the 
30 period transport lattice of MBE-4 where emittance growth due to 
merging, as well as the subsequent evolution of the distribution 
function, can be diagnosed. The combiner design, simulation 
predictions, and preliminary results from the experiment are pre- 
sented. 


28388 (NIFS-343) Signal Based Mixing Analysis for the 
magnetohydrodynamic mode reconstruction from homodyne 
microwave refiectometry. Ejiri, Akira; Sakakibara, Satoru; Kawa- 
hata, Kazuo. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1995. 37p. Order Number DE95502163. Source: OSTI; NTIS; 
INIS. 

A new method Signal Based Mixing Analysis’, to extract the 
components which are coherent to a certain reference signal from 
a noisy signal, has been developed. The method is applied to ho- 
modyne microwave reflectometry to reconstruct the radial structure 
of a magnetohydrodynamic (MHD) mode in heliotron/torsatron 
Compact Helical System (CHS) [K. Matsuoka et al. Plasma Phys. 
Control. Nuclear Fusion Research 1988 Vol. 2, IAEA, Vienna 411 
(1989)]. In CHS plasmas, MHD fiuctuations measured with mag- 
netic probes show bursts, in which the amplitude and frequency 
quasi-periodically vary. The signal based mixing analysis uses a 
set of functions which have the same amplitude and the harmonic 
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frequency as those of the magnetic fluctuations. The product (mix- 
ing) of the signal of reflectometer and the functions yields the 
amplitude and phase of the coherent components. When the 
plasma density gradually increases, the measuring position moves 
radially outward. Thus, the radial structure of MHD modes can be 
obtained by this method. The analysis indicates several peaks and 
nodes inside the resonance surface of the MHD mode. in addition, 
the structure does not propagate radially during a burst. (author). 


28389 (NIFS-DATA-23) Energy dependence of ion-induced 
sputtering yields from monoatomic solids at normal incidence. 
Yamamura, Yasunori; Tawara, Hiro. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Mar 1995. 115p. Order Number 
DE95502156. Source: OSTI; NTIS; INIS. 

The yields of the ion-induced sputtering from monoatomic solids 
at normal incidence for various ion-target combinations are pre- 
sented graphically as a function of the incident ion energy. In order 
to fill the lack of the experimental data, the sputtering yields are 
also calculated by the Monte Carlo simulation code ACAT for some 
ion-target combinations. Each graph shows available experimental 
data points and the ACAT data, together with the sputtering yields 
calculated by the present empirical formula, whose parameters are 
determined by the best-fit to available data. (author). 


28390 (NIFS-MEMO-16) Research and development of di- 
vertor plates for LHD. High heat flux tests of various kinds of 
materials. Kubota, Yusuke; Noda, Nobuaki; Sagara, Akio; Inoue, 
Noriyuki; Akaishi, Kenya; Yamamoto, Junya; Motojima, Osamu. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Apr 1995. 80p. (in 
Japanese). Order Number DE95502157. Source: OSTI; NTIS; INIS. 

High heat flux tests of various carbon copper(C-Cu) brazed ma- 
terials and mechanically-joined materials are described, which have 
been carried out to develop and prepare the reliable divertor plate 
of large helical device(LHD). The thermal properties of the materi- 
als were evaluated through high heat flux tests(3-15MW/m*) and 
thermal fatigue tests( +5100 thermal cycling shots) by using a test 
facility ACT with a 100kW electron gun. A set of the results 
showed that several brazed materials with a carbon carbon com- 
posite tile and with a graphite tile can be used under high heat 
fluxes of up to 10MW/m* and 5MW/m, respectively. Also, the 
other results showed that the thermal properties of mechanically- 
joined materials can be improved drastically by using a thin carbon 
sheet as a compliant sheet, which is applicable to the divertor 
plates of LHD in phase |. (author). 


28391 (NUREG/CP-0141, pp. 365-378) Treatment of trit- 
ated exhaust gases at the Tritium Laboratory Karlsruhe. 
Hutter, E. (Kernforschungszentrum Karlsruhe GmbH (Germany)); 
Besserer, U.; Jacqmin, G. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Office 
of Environmental Guidance; Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory 
Research; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Batavia, OH (United States); Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab. Feb 1995. (CONF- 
940738-: 23. DOE/NRC nuclear air cleaning and treatment 
conference, Buffalo, NY (United States), 25-28 Jul 1994). In Pro- 
ceedings of the 23rd DOE/NRC nuclear air cleaning conference. 
820p. Source: OSTI; NTIS; GPO; INIS. 

The Tritium Laboratory Karlsruhe (TLK) accomplished commis- 
sioning; tritium involving activities will start this year. The laboratory 
is destined mainly to investigating processing of fusion reactor fuel 
and to developing analytic devices for determination of tritium and 
tritiated species in view of control and accountancy requirements. 
The area for experimental work in the laboratory is about 800 m?. 
The tritium infrastructure including systems for tritium storage, 
transfer within the laboratory and processing by cleanup and iso- 
tope separation methods has been installed on an additional 400 
m* area. All tritium processing systems (=primary systems), either 
of the tritium infrastructure or of the experiments, are enclosed in 
secondary containments which consist of gloveboxes, each of them 
connected to the central depressurization system, a part integrated 
in the central detritiation system. The atmosphere of each glovebox 
is cleaned in a closed cycle by local detritiation units controlled by 
two tritium monitors. Additionally, the TLK is equipped with a cen- 
tral detritiation system in which all gases discharged from the 





primary systems and the secondary systems are processed. All de- 
tritiation units consist of a catalyst for oxidizing gaseous tritium or 
tritiated hydrocarbons to water, a heat exchanger for cooling the 
catalyst reactor exhaust gas to room temperature, and a molecular 
sieve bed for adsorbing the water. Experiments with tracer 
amounts of tritium have shown that decontamination factors >3000 
can be achieved with the TLK detritiation units. The central detritia- 
tion system was carefully tested and adjusted under normal and 
abnormal operation conditions. Test results and the behavior of the 
tritium barrier preventing tritiated exhaust gases from escaping into 
the atmosphere will be reported. 


28392 (ORNL/M-4230) Proceedings of the IEA working 
group meeting on ferritic/martensitic steels. Klueh, R.L. Oak 
Ridge National Lab., TN (United States). 1 Feb 1995. 64p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-9502110-: International Energy Agency 
(IEA) working group on ferritic/martensitic steels, Oak Ridge, TN 
(United States), 1 Feb 1995). Order Number DE95014461. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An International Energy Agency (IEA) working group consist- ng 
of researchers from Japan, the European Union (EU), and the 
United States, met at the Oak Ridge National Laboratory (ORNL) 
16 February 1995 to continue planning a collaborative test program 
on reduced-activation ferritic/martensitic steels for fusion applica- 
tions. Plates from a 5-ton, a 1-ton, and three 150 kg heats of 
reduced-activation martensitic steels have been melted and pro- 
cessed to 7.5- and 15-mm plates in Japan. Plates were delivered 
in 1994 to the three parties that will participate in the test program. 
A second 5-ton IEA heat of modified F82H steel was produced in 
Japan in late 1994, and it was processed into 15- and 25-mm 
plates, which are to be shipped in February, 1995. Weldments will 
be produced on plates from this heat, and they will be shipped in 
April, 1995. At the ORNL meeting, a detailed test program and 
schedule was presented by the EU representatives, and less 
detailed programs were presented by the Japanese and US repre- 
sentatives. Detailed program schedules are required from the latter 
two programs to complete the program planning stage. A meeting 
is planned for 19-20 September 1995 in Switzerland to continue 
the planning and coordination of the test program and to present 
the preliminary results obtained in the collaboration. 


28393 Apparatus and method for extracting power from en- 
ergetic ions produced in nuclear fusion. Fisch, N.J.; Rax, J.M. 
To Dept. of Energy. 1993. Filed date 26 Jul 1993. U.S. Patent Ap- 
plication 8-095,560. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE95017130. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention is comprised of an apparatus and method of ex- 
tracting power from energetic ions produced by nuclear fusion in a 
toroidal plasma to enhance respectively the toroidal plasma current 
and fusion reactivity. By injecting waves of predetermined frequency 
and phase traveling substantially in a selected poloidal direction 
within the plasma, the energetic ions become diffused in energy 
and space such that the energetic ions lose energy and amplify the 
waves. The amplified waves are further adapted to travel substan- 
tially in a selected toroidal direction to increase preferentially the 
energy of electrons traveling in one toroidal direction which, in turn, 
enhances or generates a toroidal plasma current. In an further 
adaptation, the amplified waves can be made to preferentially in- 
crease the energy of fuel ions within the plasma to enhance the 
fusion reactivity of the fuel ions. The described direct, or in situ, 
conversion of the energetic ion energy provides an efficient and 
economical means of delivering power to a fusion reactor. 


28394 


A method for sputtering with low frequency alternat- 
ing current. Timberlake, J.R. To Dept. of Energy. 1993. Filed date 
3 Jun 1993. U.S. Patent Application 8-070,835. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CH03073. Order Number DE95017115. Source: 
(US Sales Only); GPO Dep. 

Low frequency alternating current sputtering is provided by con- 
necting a low frequency alternating current to a high voltage 
transformer having outer taps and a center tap for stepping up the 
voltage of the alternating currentThe center tap of the tmsformer is 


OSTI; NTIS 


70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


connected to a vacuum vessel containing argon or helium gas. Tar- 
get electrodes, in close proximity to each other, and containing 
material with which the substrates will be coated, are connected to 
the outer taps of the ftwsformer. With an applied potential, the gas 
will ionize and sputtering from the target electrodes onto the sub- 
strate will then result. The target electrodes can be copper or 
boron, and the substrate can be stainless steel, aluminum, or tita- 
nium. Copper coatings produced are used in place of nickel and/or 
copper striking. 


28395 A means for positively seating a piezoceramic ele- 
ment in a piezoelectric valve during inlet gas injection. Wright, 
K.E. 1993. Filed date 7 Jun 1993. U.S. Patent Application 8- 
072,371. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE95017107. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This invention is comprised of a piezoelectric valve in a gas de- 
livery system which includes a piezoceramic element bonded to a 
valve seal and disposed over a valve seat, and retained in position 
by an O-ring and a retainer; and insulating ball normally biased by 
a preload spring against the piezoceramic element; and inlet gas 
port positioned such that upon admission of inlet gas into the 
valve. The piezoceramic element is positively seated. The inelt gas 
port is located only on the side of the piezoceramic element oppo- 
site the seal. 


28396 (PPPL-CFP-3341) A modified lower hybrid coupler 
for TPX. Bernabei, S. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Greenough, N.; Goranson, P.; Swain, D. Princeton 
Univ., NJ (United States). Plasma Physics Lab. [1995]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-9505105—12: 11. topical conference on 
radio frequency in plasmas, Palm Springs, CA (United States), 17- 
19 May 1995). Order Number DE95014767. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Efforts have concentrated on redesigning the configuration of the 
Lower Hybrid coupler for TPX tokamak. Several concerns moti- 
vated this redesign: reduce the effect of thermal incompatibility 
between coupler and rf-window material, reduce weight, reduce the 
risk of wind failure and address the problem of replaceability, 
increase the reliability by reducing the number connections and fi- 
nally, reduce the total cost. The result is a highly compact, light 
and easily serviceable coupler which incorporates some of the sim- 
plicity of the multifunction coupler but preserves the spectral 
flexibility of a conventional coupler. 


28397 (SAND-—94-3160C) The light ion pulsed power induc- 
tion accelerator for ETF. Mazarakis, M.G.; Olson, R.E.; Olson, 
C.L.; Smith, D.L.; Bennett, L.F. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950750—1: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95014881. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Our Engineering Test Facility (ETF) driver concept is based on 
HERMES Ill and RHEPP technologies. Actually, it is a scaled- 
down version of the LMF design incorporating repetition rate 
capabilities of up to 10 Hz CW. The preconceptual design pre- 
sented here provides 200-TW peak power to the ETF target during 
10 ns, equal to 2-MJ total ion beam energy. Linear inductive volt- 
age addition driving a self-magnetically insulated transmission line 
(MITL) is utilized to generate the 36-MV peak voltage needed for 
lithium ion beams. The ~ 3-MA ion current is achieved by utilizing 
many accelerating modules in parallel. Since the current per 
module is relatively modest (~300 kA), two-stage or one-stage ex- 
traction diodes can be utilized for the generation of singly charged 
lithium ions. The accelerating modules are arranged symmetrically 
around the fusion chamber in order to provide uniform irradiation 
onto the ETF target. In addition, the modules are fired in a pro- 
grammed sequence in order to generate the optimum power pulse 
shape onto the target. This design utilizes RHEPP accelerator 
modules as the principal power source. 


28398 (SAND—94-3269C) The COBRA accelerator pulsed- 
power driver for Cornell/Sandia ICF research. Smith, D.L. 
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(Sandia National Labs., Albuquerque, NM (United States)); Ingw- 
ersen, P.; Bennett, L.F.; Boyes, J.D.; Anderson, D.E.; Greenly, 
J.B.; Sudan, R.N.; Hammer, D.A. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950750-3: 10. Institute of Electrical and Electronics Engi- 
neers (IEEE) pulsed power conference, Albuquerque, NM (United 
States), 10-13 Jul 1995). Order Number DE95014883. Source: 
OSTI; NTIS; GPO Dep. 

This paper introduces and describes the new Cornell Beam Re- 
search Accelerator, COBRA, the result of a three and one-half year 
collaboration. The flexible 4 to 5-MV, 100 to 250-KA, 46-ns pulse 
width accelerator is based on a four-cavity Inductive Voltage Adder 
(IVA) design. In addition to being a mix of new and existing compo- 
nents, COBRA is unique in the sense that each cavity is driven by 
a single pulse forming line, and the IVA output polarity may be re- 
versed by rotating the cavities 1800 about their vertical axis. Our 
tests with negative high voltage on the inner MITL stalk indicate 
that the vacuum power flow has established reasonable azimuthal 
symmetry within about 2 ns (or 0.6 m) after the cavity output cap. 
Preliminary results with the accelerator, single cavity, and MITL are 
presented alone, with the design details and circuit model predic- 
tions. 


28399 (SAND—95-0048C) Design and code validation of the 
Jupiter inductive voltage adder (IVA) PRS driver. Mazarakis, 
M.G. (and others); Poukey, J.W.; Mendel, C.W. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950750-2: 10. Institute of Electrical and 
Electronics Engineers (IEEE) pulsed power conference, Albu- 
querque, NM (United States), 10-13 Jul 1995). Order Number 
DE95014882. Source: OSTI; NTIS; GPO Dep. 

The proposed Jupiter accelerator is a ~ 10-MV, 500-TW system 
capable of delivering 15-MJ kinetic energy to an imploding plasma 
radiation source (PRS). The accelerator is based on Hermes-lil 
technology and contains 30 identical inductive voltage adder mod- 
ules connected in parallel. The modules drive a common circular 
convolute electrode system in the center of which is located an im- 
ploding foil. The relatively high voltage of 8-10 MV is required to 
compensate for the voltage differential generated across the load 
due primarily to the fast increase in current (L di/dt) and to lesser 
extent to the increasing inductance(| dL/dt) and resistive compo- 
nent of the imploding foil. Here we examine the power flow through 
the device and, in particular, through the voltage adder and long 
MITL. Analytical models, such as pressure balance and parapoten- 
tial flow, as well as circuit and PIC codes, were utilized. A new 
version of the TWOQUICK PIC code, which includes an imploding, 
cylindrical foil as load, was utilized to compare the power flow cal- 
culations done with SCREAMER and TRIFL. The agreement is 
very satisfactory and adds confidence to the Jupiter design. In ad- 
dition, an experimental validation of the design is under way this 
year (FY95) with Hermes Ill. Long extension MITLs are connected 
at the end of the voltage adder with inductive and diode loads to 
benchmark the above design codes. In this paper we outline the 
accelerator’s conceptual design with emphasis on the power flow 
and coupling to the inductive load and include preliminary results 
of Hermes-Ill experimental design validation. 


28400 (SAND-95-0087C) Potential enhancement of warm 
x-ray dose from a reflexing bremsstrahlung diode. Sanford, 
T.W.L. (Sandia National Labs., Albuquerque, NM (United States)); 
Halbleib, J.A.; Cooperstein, G.; Weber, B.V. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9507125-3: BEM 17: Boundary element 
methods, Madison, WI (United States), 17-19 Jul 1995). Order 
Number DE95015436. Source: OSTI; NTIS; GPO Dep. 

The potential for generating intense bursts of war x rays (20 to 
60 keV) using electron reflexing diodes on pulsed-power accelera- 
tors is evaluated with the TIGER Monte Carlo code, showing that 
hundreds of kilojoules of warm x rays can be generated under ide- 
alized conditions. The calculation are compared with data from 
Gambie-ll experiments and applied to two suggest Jupiter (60-MA, 
5-MV, 100-ns) diode configurations. If the simultaneous irradiation 
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from the high-energy tail of the bremsstrahlung which accompanies 
the warm x rays is a concern, then the reflexing technique is 
shown to be limited to the irradiation of targets thinner than ~ 400 
um for low-Z targets like aluminum and thinner than ~ 5 yum for 
high-Z targets like gold. 


28401 (SAND—95-1903C) The Jupiter program. Ramirez, J.J. 
Sandia National Labs., Albuquerque, NM (United States). 1995. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950750—13: 10. Institute of 
Electrical and Electronics Engineers (IEEE) pulsed power confer- 
ence, Albuquerque, NM (United States), 10-13 Jul 1995). Order 
Number DE95016752. Source: OSTI; NTIS; INIS; GPO Dep. 

Jupiter is a Sandia initiative to develop the next generation of 
fast Z-pinch drivers for applications to high energy density physics, 
inertial confinement fusion, and radiation effects simulation. Jupiter 
will also provide unique capabilities for science research in a broad 
spectrum of areas involving ultra high magnetic fields, hot/dense 
plasmas, x-ray physics, intense neutron sources, etc. The program 
is based on the premise that a single facility using magnetically 
driven implosions can meet the needs in these multiple program 
areas. Jupiter requires a 450-500 TW, 8-10 MV, = 100 ns pulsed 
power generator to impart - 15 MJ kinetic energy to an imploding 
plasma load. The baseline concept uses a highly modular, robust 
architecture with demonstrated performance reliability. The design 
also has the flexibility to drive longer implosion times. This paper 
describes the Jupiter accelerator concept, and the research under- 
way to establish the technological readiness to proceed with 
construction of the facility. 


28402 (STUDSVIK-M-—94-159) First wall and shield compo- 
nents manufacturing by hot isostatic pressing. Lind, Anders; 
Tegman, R. Studsvik Material AB, Nykoeping (Sweden). 1994. 34p. 
Order Number DE96600033. Source: OSTI; NTIS; INIS. 

At a meeting in Garching in June 1994 Hot Isostatic Pressing 
(HIP) was presented as a possible route to manufacture ITER first 
wall and shield components. The main advantages of the HIP con- 
cept include excellent and uniform mechanical properties of the 
produced materials and joints, high reliability and robustness of the 
HIP process, double containment of coolant, good flexibility con- 
cerning general design as well as size and location for inner 
cooling tubes, low cost and short delivery times, and a good near 
net shape capability for components in size up to 15 tons. To as- 
sess the applicability of HIP for the manufacturing of ITER first wall 
and shield components, it was agreed * to choose possible produc- 
tion parameters based in the present know-how, * to produce a 
compound mock-up in one shot from available solid steel//powder 
copper/steel tubes to demonstrate the joinability of the materials, * 
to examine the produced mock-up/materials by multi array ultra- 
sonic testing, limited mechanical testing, metallography, scanning 
electron microscopy and energy dispersive spectroscopy, and * to 
compile data on Type 316L steels produced by HIP. Preliminary re- 
sults and the mock-up were presented at a meeting in Garching in 
mid July 1994. This study clearly shows the excellent joinability of 
a copper alloy (Cu-0.5%Zr) and stainless steels (Type 304, 316 L) 
by HIP at temperatures close to the melting temperature of copper, 
with only limited influence on the microstructures, which makes it 
possible to HIP the first wall and shield structure in one step. Ex- 
cellent mechanical properties of the compound are obtained with 


the copper alloy and not the joint being the weakest part. 7 refs, 21 
figs, 1 tab. 


28403 (UCRL-ID—114972-3, pp. 20, Paper 17) X-ray spectro- 
scopic technique for energetic electron transport studies in 
short-pulse laser/plasma interactions. Tutt, T.E. Lawrence Liver- 
more National Lab., CA (United States). Dec 1994. In SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 
When a solid target is irradiated by a laser beam, the material is 
locally heated to a high temperature and a plasma forms. The in- 
teraction of the laser with plasma can produce energetic electrons. 
By observing the behavior of these “hot” electrons, we hope to ob- 
tain a better understanding of Laser/Plasma Interactions. In this 
work we employ a layered-fluorescer technique to study the trans- 
port, and therefore the energetics, of the electrons. The plasma 
forms on a thin foil of metallic Pd which is bonded to thin layer of 





metallic Sn. Electrons formed from the plasma penetrate first the 
Pd and then the Sn. In both layers the energetic electrons promote 
inner (K) shell ionization of the metallic atoms which leads to the 
emission of characteristic K, x-rays of the fluorescers. By record- 
ing the x-ray spectrum emitted by the two foils, we can estimate 
the energy-dependent range of the electrons and their numbers. 


28404 (UCRL-ID—119155) Observation of spectral broaden- 
ing in a commercial modelocked and Q-switched Nd:YLF 
oscillator - Wegner’s Demon. Wegner, P.; Feit, M. Lawrence Liv- 
ermore National Lab., CA (United States). 14 Sep 1994. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95016534. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have observed spectral broadening in the pulsed output of a 
Quantronix model 4217 modelocked and Q-switched Nd:YLF oscil- 
lator. When Q-switched, the 76-1MHz oscillator produces a nearly 
gaussian train of pulses with a total energy of 3 mJ and a duration 
of ~300 ns. Between Q-switch cycles the CW-pumped oscillator 
lases at a low level to enable a circulating modelocked pulse to 
reach steady-state transform-limited conditions. With a 1-mm intra- 
cavity etalon the steady-state modelocked pulsewidth is 150 ps 
and the oscillating bandwidth is 3 GHz. Measurements show that 
at the peak of the Q-switched train the modelocked pulse band- 
width is broadened to 11 GHz, We attribute the altered spectrum to 
self-phase modulation (SPM) of the circulating pulse in the 3.8-cm 
long acousto-optic quartz modulators. SPM has been recognized 
as a potential problem in this type of oscillator however we did not 
expect to find it in a commercial product and its occurrence in the 
modulators rather than the rod was a surprise. Analysis of the cav- 
ity mode has determined that the spot size is small at the ends of 
the cavity where the modulators are located. A large mode volume 
in the rod coupled with a relatively small nonlinear coefficient 
makes intensity-dependent: phase shifts there negligible by com- 
parison. Since the effects of SPM in this type of oscillator are not 
well-documented we developed a numerical model and used it to 
examine the spectral evolution of the circulating modelocked pulse 
after Q-switching. The model incorporates a rod with gain, two pas- 
sive quartz blocks with nonlinear refractive index for simulating 
nonlinear propagation in the modulators, a time-dependent shutter 
to simulate the active modelocker, an etalon, and distributed Fres- 
nel losses. The spectra that we calculate are in good agreement 
with that observed, confirming the source of the broadening. The 
oscillator has been redesigned to increase the mode size in the 
modulators and eliminate the SPM. 


28405 (UCRL-ID—119383) The role of the NIF in the devel 
opment of inertial fusion energy. Logan, B.G. Lawrence 
Livermore National Lab., CA (United States). 16 Mar 1995. 85p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95016621. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent decisions by DOE to proceed with the National Ignition 
Facility (NIF) and the first half of the Induction Systems Linac Ex- 
periments (ILSE) can provide the scientific basis for inertial fusion 
ignition and high-repetition heavy-ion driver physics, respectively. 
Both are critical to Inertial Fusion Energy (IFE). A conceptual 
design has been completed for a 1.8-MJ, 500-TW, 0.35-ym-solid- 
state laser system, the NIF. The NIF will demonstrate inertial fusion 
ignition and gain for national security applications, and for IFE de- 
velopment. It will support science applications using high-power 
lasers. The demonstration of inertial fusion ignition and gain, along 
with the parallel demonstration of the feasibility of an efficient, high- 
repetition-rate driver, would provide the basis for a follow-on 
Engineering Test Facility (ETF) identified in the National Energy 
Policy Act of 1992. The ETF would provide an integrated testbed 
for the development and demonstration of the technologies needed 
for IFE power plants. In addition to target physics of ignition, the 
NIF will contribute important data on IFE target chamber issues, 
including neutron damage, activation, target debris clearing, opera- 
tional experience in many areas prototypical to future IFE power 
plants, and an opportunity to provide tests of candidate low-cost 
IFE targets and injection systems. An overview of the NIF design 
and the target area environments relevant to conducting IFE exper- 
iments are described in Section 2. In providing this basic data for 
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IFE, the NIF will provide confidence that an ETF can be successful 
in the integration of drivers, target chambers, and targets for IFE. 


28406 (UCRL-ID—120276) Remote experimental site con- 
cept development, LDRD final report. Casper, T.A.; Meyer, W.; 
Butner, D. Lawrence Livermore National Lab., CA (United States). 
20 Jan 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95016048. Source: OSTI; NTIS; INIS; GPO Dep. 

Scientific research is now often conducted on large and expen- 
sive experiments that utilize collaborative efforts on a national or 
international scale to explore physics and engineering issues. This 
is particularly true for the current US magnetic fusion energy pro- 
gram where collaboration on existing facilities has increased in 
importance and will form the basis for future efforts. As fusion en- 
ergy research approaches reactor conditions, the trend is towards 
fewer large and expensive experimental facilities, leaving many 
major institutions without local experiments. Since the expertise of 
various groups is a valuable resource, it is important to integrate 
these teams into an overall scientific program. To sustain continued 
involvement in experiments, scientists are now often required to 
travel frequently, or to move their families, to the new large facili- 
ties. This problem is common to many other different fields of 
scientific research. The next-generation tokamaks, such as the 
Tokamak Physics Experiment (TPX) or the International Thermonu- 
clear Experimental Reactor (ITER), will operate in steady-state or 
long pulse mode and produce fluxes of fusion reaction products 
sufficient to activate the surrounding structures. As a direct conse- 
quence, remote operation requiring robotics and video monitoring 
will become necessary, with only brief and limited access to the 
vessel area allowed. Even the on-site control room, data acquisi- 
tion facilities, and work areas will be remotely located from the 
experiment, isolated by large biological barriers, and connected 
with fiber-optics. Current planning for the ITER experiment includes 
a network of control room facilities to be located in the countries of 
the four major international partners; USA, Russian Federation, 
Japan, and the European Community. 


28407 (UCRL-JC—115583-Rev.1) Target Area design basis 
and system performance for the National Ignition Facility. Re- 
vision 1. Tobin, M. (Lawrence Livermore National Lab., CA (United 
States)); Karpenko, V.; Hagans, K.; Anderson, A.; Latkowski, J.; 
Warren, R.; Wavrik, R.; Garcia, R.; Boyes, J. Lawrence Livermore 
National Lab., CA (United States). Oct 1994. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-941001—16-Rev.1: 41. annual American Vacuum 
Society symposium, Denver, CO (United States), 24-28 Oct 1994). 
Order Number DE95014687. Source: OSTI; NTIS; INIS; GPO Dep. 

The NIF Target Area is designed to confine the ICF target exper- 
iments leading up to and including fusion ignition and gain. The 
Target Area will provide appropriate in-chamber conditions before, 
during, and after each shot. The repeated introduction of large 
amounts of laser energy into the chamber and emission of fusion 
energy from targets represents a new challenge in ICF facility 
design. Prior to a shot, the facility provides proper illumination ge- 
ometry, target chamber vacuum, and a stable platform for the 
target and its diagnostics. During a shot, the impact of the energy 
introduced into the chamber is minimized, and workers and the 
public are protected from excessive prompt radiation doses. After 
the shot, the residual radioactivation is managed to allow required 
accessibility. Tritium and other radioactive wastes are confined and 
disposed of. Diagnostic data is also retrieved, and the facility is 
readied for the next shot. The Target Area will accommodate yields 
up to 20 Md, and its design lifetime is 30 years. The Target Area 
provides the personnel access needed to support the use precision 
diagnostics. The annual shot mix for design purposes is shown. 
Designing to this experimental envelope ensures the ability and 
flexibility to move through the experimental campaign to ignition ef- 
ficiently. 


28408 (UCRL-JC—117018) Utility of the US National Ignition 
Facility for development of inertial fusion energy. Logan, B.G. 
(Lawrence Livermore National Lab., CA (United States)); Anderson, 
A.T.; Tobin, M.T.; Schrock, V.E.; Meier, W.R.; Bangerter, R.O.; 
Tokheim, R.E.; Abdou, M.A. Lawrence Livermore National Lab., CA 
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(United States). Aug 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940933-44: 15. international conference on plasma 
physics and controlled nuclear fusion research, Madrid (Spain), 26 
Sep - 1 oct 1994). Order Number DE95015094. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The demonstration of inertial fusion ignition and gain in the pro- 
posed US National Ignition Facility (NIF), along with the parallel 
demonstration of the feasibility of an efficient, high-repetition-rate 
driver, would provide the basis for a follow-on Engineering Test Fa- 
cility (ETF), a facility for integrated testing of the technologies 
needed for inertial fusion-energy (IFE) power plants. A workshop 
was convened at the University of California, Berkeley on February 
22-24, 1994, attended by 61 participants from 17 US organiza- 
tions, to identify possible NIF experiments relevant to IFE. We 
considered experiments in four IFE areas: Target physics, target 
chamber dynamics, fusion power ethnology, and target systems, 
as defined in the following sections. 


28409 (UCRL-JC—117115) HYLIFE-Il: An approach to a 
long-lived, first-wall component for inertial fusion power 
plants. Moir, R.W. (and others); House, P.A.; Leber, R.L. 
Lawrence Livermore National Lab., CA (United States). Aug 1994. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940933-46: 15. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Madrid (Spain), 26 Sep - 1 oct 1994). Order Number 
DE95017281. Source: OSTI; NTIS; GPO Dep. 

The HYLIFE-I| concept for IFE (inertial fusion energy) is based 
on nonflammable, renewable liquid-wall fusion target chambers 
formed with Flibe (LizBeF4) molten-salt jets, a heavy-ion driver, 
and single-sided illumination of indirect drive targets. As a direct 
result of using thick renewable liquid walls, the predicted cost of 
electricity is reduced about 30% to 4.4¢/kWh at 1 GWe (3.2¢/kWh 
at 2 GWe). The development program for HYLIFE-II can be short- 
ened and reduced in cost by not requiring expensive neutron 
sources to develop first-wall materials. 


28410 (UCRL-JC—118504) Preparation of random phase 
plates for laser beam smoothing. Thomas, |.M.; Dixit, S.N.; 
Rushford, M.C. Lawrence Livermore National Lab., CA (United 
States). 21 Nov 1994. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9410382—1: Symposium on optical materials for high-power lasers, 
Boulder, CO (United States), 26-29 Oct 1994). Order Number 
DE95017277. Source: OSTI; NTIS; GPO Dep. 

Phase plates are required for removing aberrations from laser 
beams caused by inhomogeneities in the optical components of 
the laser. The first type of plate that we prepared consisted of a bi- 
level optical component that caused spatial smoothing of the beam 
by breaking it up into a fine scale spatial structure. This was made 
by etching a pattern directly into the substrate using HF/NH4F. 
Components up to 80 cm in diameter were prepared but these are 
only 85% efficient because of beam losses in secondary maxima. 
Multilevel designs are more efficient and we have prepared 5 inch 
diameter samples with 16 levels. These require four separate etch 
steps but have efficiencies greater than 90%. 


28411 (UCRL-JC—118524) The study of parametric instabil- 
Kies in NiF-scale plasmas on Nova. MacGowan, BJ. (and 
others); Back, C.A.; Berger, R.L. Lawrence Livermore National 
Lab., CA (United States). 26 Sep 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940933-45: 15. international conference on plasma 
physics and controlled nuclear fusion research, Madrid (Spain), 26 
Sep - 1 oct 1994). Order Number DE95014685. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the same time we experimentally reproduced the plasma con- 
ditions expected within the NIF using plasmas produced by the 
Nova laser. The plasmas were created by irradiating a thin walled 
gas balloon or a sealed hohiraum containing of order one atmos- 
phere of a low-Z gas (e.g. C5Hi2, C5Dy2 or CO2). When the gas is 
ionized and heated the resultant plasmas are homogeneous, and 
of high density (~10*' electron/cm®) and temperature (~3 keV) 
with large scale density scale lengths (~2 mm). Nine of the Nova 
beams were used to produce the plasma, the tenth beam was 
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configured as an interaction beam that was sent through the per- 
formed plasma after a delay of order 500 psec. The SRS and SBS 
scattered from the plasma, together with the effects of the plasma 
on the transmitted beam, were studied as a function of the interac- 
tion beam intensity, beam smoothing and plasma constituents. The 
interaction beam was smoothed by using radon phase plates 
(RPPs), and 4 different colors within the f/8 beam to mimic the NIF 
laser architecture. The 4-color set-up divided the f/8 beam in to 4 
separate quadrants each of which had its wavelength shifted rela- 
tive to the other quadrants. The wavelength separation of the 
colors was approximately 1.4A at 3w. Since each beam quadrant 
could have its frequency conversion crystals individually tuned for 
its wavelength, the 4-color scheme approximated “bandwidth” on 
the interaction beam without losing 3w conversion efficiency. We 
have also studied the use of a laser bandwidth of approximately 
0.7A and smoothing by Spectral Dispersion (SSD) with all of the 
quadrants set at the same color, to further reduce the reflected 
SBS. These studies were performed with both f/4.3 and f/8 interac- 
tion beam focusing. 


28412 (UCRL-JC—118752) Laser plasma interactions in 
hohiraums. Kruer, W.L. Lawrence Livermore National Lab., CA 
(United States). 5 Oct 1994. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9408127-6: 45. Scottish Universities summer school in 
physics, Fife (United Kingdom), 7-20 Aug 1994). Order Number 
DE95014686. Source: OSTI; NTIS; INIS; GPO Dep. 

Lasers plasma instabilities are an important constraint in x-ray 
driven inertial confinement fusion. In hohlraums irradiated with 1.06 
um light on the Shiva laser, plasma instabilities were extremely 
deleterious, driving the program to the use of shorter wavelength 
light. Excellent coupling has been achieved in hohlraums driven 
with 0.35 yum light on the Nova laser. Considerable attention is be- 
ing given to the scaling of this excellent coupling to the larger 
hohiraums for an ignition target. Various instability control mecha- 
nisms such as large plasma wave damping and laser beam 


incoherence are discussed, as well as scaling experiments to 
check the instability levels. 


28413 (UCRL-JC—119065) Laser diagnostic for high- 
energy, laser fusion drivers. Burkhart, S.C.; Behrendt, W.; Smith, 
|. Lawrence Livermore National Lab., CA (United States). 8 Nov 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950540—14: 15. confer- 
ence on lasers and electro-optics and 5th quantum electronics and 
laser science conference, Baltimore, MD (United States), 21-26 
May 1995). Order Number DE95011728. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A complete set of diagnostics for use on a frequency-tripled 
high-energy glass laser system is described. We employed high 
resolution imaging, temporal pulse-shape, beam bandwidth, phase- 
front, and precision energy instrumentation. 


28414 (UCRL-JC—119372) Dynamics of gas-filled 
hohiraums. Orzechowski, T.J. (and others); Kauffman, R.L.; Kirk- 
wood, R.K. Lawrence Livermore National Lab., CA (United States). 
24 Apr 1995. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950476-7: 12. in- 
ternational conference on laser interaction and related plasma 
phenomena, Osaka (Japan), 24-28 Apr 1995). Order Number 
DE95015415. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to prevent high-Z plasma from filling in the hohlraum in 
indirect drive experiments, a low-Z material, or tamper is intro- 
duced into the hohliraum. This material, when fully ionized is 
typically less than one-tenth of the critical density for the laser light 
used to illuminate the hohlraum. This tamper absorbs little of the 
laser light, thus allowing most of the laser energy to be absorbed 
in the high-Z material. However, the pressure associated with this 
tamper is sufficient to keep the hohlraum wall material from moving 
a significant distance into the interior of the hohliraum. In this paper 
the authors discuss measurements of the motion of the interface 
between the tamper and the high-Z hohlraum material. They also 
present measurements of the effect the tamper has on the 
hohiraum temperature. 





28415 (UCRL-JC—119378) Physics issues related to the 
confinement of ICF experiments in the US National ignition Fa- 
cility. Tobin, M. (and others); Anderson, A.; Latkowski, J. 
Lawrence Livermore National Lab., CA (United States). Apr 1995. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950476-8: 12. international con- 
ference on laser interaction and related plasma phenomena, Osaka 
(Japan), 24-28 Apr 1995). Order Number DE95015418. Source: 
OSTI; NTIS; INIS; GPO Dep. 

ICF experiments planned for the proposed US National ignition 
Facility (NIF) will produce emissions of neutrons, x rays, debris, and 
shrapnel. The NIF Target Area (TA) must acceptably confine these 
emissions and respond to their effects to allow an efficient rate of 
experiments, from 600 to possibly 1500 per year, and minimal 
down time for maintenance. Detailed computer code predictions of 
emissions are necessary to study their effects and impacts on Tar- 
get Area operations. Preliminary results show that the rate of 
debris shield transmission loss (and subsequent periodicity of 
change-out) due to ablated material deposition is acceptable, neu- 
tron effects on optics are manageable, and preliminary safety 
analyses show a facility rating of low hazard, non-nuclear. There- 
fore, NIF Target Area design features such as fused silica debris 
shields, refractory first wall coating, and concrete shielding are ef- 
fective solutions to confinement of ICF experiment emissions 


28416 (UCRL-JC—119613) Detection of inherent and laser- 
induced scatter in optical materials. Sheehan, L.; Kozlowski, M. 
Lawrence Livermore Nationa! Lab., CA (United States). 5 Jul 1995. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9507162—1: 1995 Society of 
Photo-Optical Instrumentation conference, Tuscon, AZ (United 
States), 9-14 Jul 1995). Order Number DE95016587. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As Lawrence Livermore National Laboratory moves forward with 
the design of the National Ignition Facility (NIF) in the Inertial Con- 
finement Fusion (ICF) program, issues relating to the detection and 
measurement of laser-induced damage on large optics must be ad- 
dressed. Currently, microscopy is used to evaluate surface quality 
and measure damage thresholds on small witness samples. In or- 
der to evaluate large areas, an automated system was constructed 
which can scan optics with dimensions as large as 1 meter and 
weighing as much as 400 pounds. The use of microscopy as the 
main test diagnostic has been replaced with an optical scatter de- 
tection system. Now large areas can be rastered, and maps can 
be generated, reflecting inherent and laser-induced scatter in multi- 
layer optical coatings and bulk materials. The integrated scattered 
light from a test piece is measured in transmission using a HeNe 
laser as the probe source. When the probe beam is overlapped on 
a pulsed, high power, ND:YAG laser beam, damage related scatter 
may be measured. This technique has been used for: (1) mapping 
of inherent scatter in an optic, (2) on-the-fly damage detection dur- 
ing a high fluence raster scan of an optic, and (3) single site 
damage evaluation for the determination of a laser damage thresh- 
old. Damage thresholds measured with the scatter diagnostic 
compare within measurement error to those attained using 100 x 
microscopy. 


28417 (UCRL-JC—119673) Molecular dynamics studies of 
radiation effects in silicon carbide. Diaz de la Rubia, T.; Caturia, 
M.J.; Tobin, M. Lawrence Livermore National Lab., CA (United 
States). Jan 1995. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-941144— 
163: 1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95011757. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss results of molecular dynamics computer simulation 
studies of 3 keV and 5 keV displacement cascades in 6-SIC, and 
compare them to results of 5 keV cascades in pure silicon. The 
SiC simulations are performed with the Tersoff potential. For silicon 
we use the Stillinger-Weber potential. Simulations were carried out 
for Si recoils in 3 dimensional cubic computational cells With peri- 
odic boundary conditions and up to 175,616 atoms. The cascade 
lifetime in SiC is found to be extremely short. This, combined with 
the high melting temperature of SiC, precludes direct lattice amor- 
phization during the cascade. Although large disordered regions 
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result, these retain their basic crystalline structure. These results 
are in contrast with observations in pure silicon where direct-impact 
amorphization from the cascade is seen to take place. The SiC re- 
sults also show anisotropy in the number of Si and C recoils as 
well as in the number of replacements in each sublattice. Details of 
the damage configurations obtained will be discussed. 


28418 (UCRL-JC—120011) Scalable diode-pumped solid 
state laser architecture for inertial fusion energy. Payne, S.A.; 
Marshall, C.D.; Emanuel, M.A.; Beach, R.J.; Orth, C.D.; Powell, 
H.T.; Krupe, W.F. Lawrence Livermore National Lab., CA (United 
States). 16 Feb 1995. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9507122-— 
3: CLEO/Pacific Rim coal conference, Makuhar (Japan), 11-14 Jul 
1995). Order Number DE95014679. Source: OSTI; NTIS; GPO 
Dep. 

A study of diode-pumped solid state lasers for fusion, energy is 
presented, including performance of a subscale laser oscillator and 
amplifier, radiation-hardness of the final optic, and a system-level 
modeling exercise. 


28419 (UCRL-JC—120055) Analysis of particle flow in the 
DII-D SOL and divertor. Porter, G.D. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Rensink, M.; Rognlien, T. 
Lawrence Livermore National Lab., CA (United States); General 
Atomics, San Diego, CA (United States). 20 Jun 1995. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48 ; AC03-89ER51114. (CONF-950704—2: 22. Euro- 
pean conference on controlled fusion and plasma physics, 
Bournemouth (United Kingdom), 2-7 Jul 1995). Order Number 
DE95016000. Source: OSTI; NTIS; GPO Dep. 

The scrape-off layer (SOL) and divertor plasma in the DEEI-D 
tokamak has been modeled using the 2-D fluid code UEDGE. The 
resulting simulated plasmas are compared in detail with the numer- 
ous diagnostics available on the device. Good agreement is 
obtained between the experimental measurements and the simula- 
tions when relatively small values of the assumed anomalous 
perpendicular transport coefficients are used. We use a purely dif- 
fusive model for perpendicular transport, with transport coefficients 
which are constant in space. The value of each of these transport 
coefficients is varied in the simulation to match the measured up- 
stream density and temperature profiles. The resulting plasma 
parameters are then compared with all other diagnostics which 
measure parameters at various poloidal locations in the SOL. 


28420 (UCRL-JC—1 20187) Laser induced damage in multi- 
layer dielectric gratings due to ultrashort laser pulses. Shore, 
B.W.; Stuart, B.C.; Feit, M.D.; Rubenchik, A.M.; Perry, M.D. 
Lawrence Livermore National Lab., CA (United States). 26 May 
1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9505264—10: 1. 
annual solid-state lasers for application to inertial confinement fu- 
sion meeting, Monterey, CA (United States), 30 May - 2 jun 1995). 
Order Number DE95016610. Source: OSTI; NTIS; INIS; GPO Dep. 

Chirped pulse amplification is increasingly used to produce in- 
tense ultrashort laser pulses. When high-efficiency gratings are the 
dispersive element, as in the LLNL Petawatt laser, their susceptibil- 
ity to laser induced damage constitutes a limitation on the peak 
intensities that can be reached. To obtain robust gratings, it is nec- 
essary to understand the causes of short-pulse damage, and to 
recognize the range of design options for high efficiency gratings. 
Metal gratings owe their high efficiency to their high conductivity. 
To avoid the inevitable light absorption that accompanies conduc- 
tivity, we have developed designs for high efficiency reflection 
gratings that use only transparent dielectric materials. These com- 
bine the reflectivity of a multilayer dielectric stack with a diffraction 
grating. We report here our present understanding of short-pulse 
laser induced damage, as it applies to dielectric gratings. 


28421 


(UCRL-JC—120221) System study of a diode-pumped 
solid-state-laser driver for inertial fusion energy. Orth, C.D.; 
Payne, S.A. Lawrence Livermore National Lab., CA (United States). 
15 Jun 1995. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9505264-9: 1. an- 
nual solid-state lasers for application to inertial confinement fusion 


ERA Vol. 20, No. 11 535 





70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


meeting, Monterey, CA (United States), 30 May - 2 jun 1995). Or- 
der Number DE95016606. Source: OSTI; NTIS; INIS; GPO Dep. 

The present a conceptual design of a diode-pumped solid-state- 
laser (DPSSL) driver for an inertial fusion energy (IFE) power plant 
based on the maximized cost of electricity (COE) as determined in 
a comprehensive systems study. This study contained extensive 
detail for all significant DPSSL physics and costs, plus published 
scaling relationships for the costs of the target chamber and the 
balance of plant (BOP). Our DPSSL design offers low development 
cost because it is modular, can be fully tested functionally at re- 
duced scale, and is based on mature solid-state-laser technology. 
Most of the parameter values that we used are being verified by 
experiments now in progress. Future experiments will address the 
few issues that remain. As a consequence, the economic and tech- 
nical risk of our DPSSL driver concept is becoming rather low. 
Baseline performance at 1 GW. using a new gain medium [Yb*+- 
doped Srs(PO,4)3F or Yb:S-FAP] includes a product of laser 
efficiency and target gain of 7G = 7, and a COE of 8.6 cents/kW-h, 
although values of nG > 11 and COEs <6.6 cents/kW-h are possi- 
ble at double the assumed target gain of 76 at 3.7 MJ. We present 
a summary of our results, discuss why other more-common types 
of laser media do not perform as well as Yb:S-FAP, and present a 
simple mode! that shows where DPSSL development should pro- 
ceed to reduce projected COEs. 


28422 (UCRL-JC—120766) Relevance of the U.S. National 
ignition Facility for driver and target options to next-step iner- 
tial fusion test facilities. Logan, B.G. Lawrence Livermore 
National Lab., CA (United States). 10 Apr 1995. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950476-13: 12. international conference on laser 
interaction and related plasma phenomena, Osaka (Japan), 24-28 
Apr 1995). Order Number DE95017276. Source: OSTI; NTIS; GPO 
Dep. 

Achievement of inertial fusion ignition and energy gain in the 
proposed U.S. National Ignition Facility is a prerequisite for deci- 
sions to build next-step U.S. inertial fusion facilities for either high 
yield or high pulse-rate. There are a variety of target and driver op- 
tions for such next-step inertial fusion test facilities, and this paper 
discusses possible ways that the NIF, using a 1.8 MJ glass laser in 
both direct and indirect-drive configurations, can provide target 
physics data relevant to several next-step facility options. Next step 
facility options include the Engineering Test Facility (ETF), which 
needs several-Hz pulse-rates for testing relevant to Inertial Fusion 
Energy (IFE) development. An option for high yield, called the Lab- 
oratory Microfusion Facility (LMF), does not require such high 
pulse-rates, but may still benefit from driver technologies capable 
of much higher shot rates than possible with glass lasers. A high- 
pulse-rate driver could also be used for a combined ETF/LMF 
facility, driving multiple target chambers with a common driver. 
Driver technologies that could support high-pulse rates for next- 
step options include heavy-ion and light-ion accelerators, 
diode-pumped solid-state lasers (DPSSL), and krypton-flouride gas 
lasers. The NIF could be used to provide important data for IFE in 
generic areas of target chamber damage and materials responses, 
neutron activation and heating, tritium recovery and safety, and in 
performance tests of prototypical IFE targets and injection systems. 
In the study of ignition in both direct and indirect-drive, the NIF 
would explore generic ICF fuel capsule implosion physics common 
to all driver and target options for next-step facilities. In the follow- 
ing, we point out specific ways in which the NIF could be used to 
study target physics specifically relevant to the above-mentioned 
driver options for such next-step facilities, as well as how the NIF 
laser system itself could be relevant to the DPSSL option. 


28423 (UCRL-JC—120779) Pertormance results for Beam- 
let: A large aperture multipass Nd glass laser. Campbell, J.H.; 
Barker, C.E.; VanWonterghem, B.M.; Speck, D.R.; Behrendt, W.C.; 
Murray, J.R.; Caird, J.A.; Decker, D.E.; Smith, 1.C. Lawrence Liver- 
more National Lab., CA (United States). 11 Apr 1995. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9507122-4: CLEO/Pacific Rim 
coal conference, Makuhar (Japan), 11-14 Jul 1995). Order Number 
DE95014682. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Beamlet laser is a large aperture, flashlamp pumped Nd: 
glass laser that is a scientific prototype of an advanced Inertial 
Fusion laser. Beamlet has achieved third harmonic, conversion effi- 
ciency of near 80% with its nominal 35cm x 35cm square beam at 
mean 3w fluences in excess of 8 J/cm?(3-ns). Beamlet uses an 
adaptive optics system to correct for aberrations and achieve less 
than 2 x diffraction limited far field spot size. 


28424 (UCRL-JC—120891) Electron acceleration in relativis- 
tic plasma waves generated by a single frequency short-pulse 
laser. Coverdale, C.A. (Lawrence Livermore National Lab., CA 
(United States)); Darrow, C.B.; Decker, C.D.; Mori, W.B.; Tzeng, 
K.C., Clayton, C.E.; Marsh, K.A.; Joshi, C. Lawrence Livermore 
National Lab., CA (United States); California Univ., Los Angeles, 
CA (United States). 27 Apr 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48 ; 
FG03-92ER40727. (CONF-950512-265: Particle accelerator con- 
ference, Dallas, TX (United States), 1-5 May 1995). Order Number 
DE95015413. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental evidence for the acceleration of electrons in a rela- 
tivistic plasma wave generated by Raman forward scattering 
(SRS-F) of a single-frequency short pulse laser are presented. A 
1.053 um, 600 fsec, 5 TW laser was focused into a gas jet with a 
peak intensity of 8x10'7 W/cm?. At a plasma density of 2x 101° 
cm~*, 2 MeV electrons were detected and their appearance was 
correlated with the anti-Stokes laser sideband generated by SRS- 
F. The results are in good agreement with 2-D PIC simulations. 
The use of short pulse lasers for making ultra-high gradient accel- 
erators is explored. 


28425 (UCRL-JC—120917) Recent results of the National Ig- 
nition Facility Beamlet demonstration project. Van Wonterghem, 
B.M.; Caird, J.A.; Barker, C.E.; Campbell, J.H.; Murray, J.R.; 
Speck, D.R. Lawrence Livermore National Lab., CA (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9505264—8: 1. an- 
nual solid-state lasers for application to inertial confinement fusion 
meeting, Monterey, CA (United States), 30 May - 2 jun 1995). Or- 
der Number DE95016620. Source: OSTI; NTIS; INIS; GPO Dep. 

The activation of a full scale single beam prototype of amultipass 
amplifier cavity based fusion class laser has been completed. A 35 
x 35 cm? beam is amplified during four passes through an 11 slab 
long amplifier in cavity, and is switched out using a full aperture 
Pockels cell and polarizer. Further amplification is achieved in a 
five slab long booster amplifier, before being frequency tripled by a 
Type I/Type Il frequency converter. We present initial performance 
results of this laser system, called Beamlet. At 1 w, energies up to 
17.3 kJ have been generated in a 10 ns pulse, and frequency 
tripled beams up to 8.3 kJ in a 3 ns pulse. 


28426 (UCRL-JC—121196) Measurement of the Bespalov- 
Talanov gain spectrum in a dispersive medium with large no. 
Wegner, P.J.; Feit, M.D.; Fleck, A.J. Jr.; Eimerl, D. Lawrence Liver- 
more National Lab., CA (United States). 15 Jun 1995. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9505264—1: 1. annual solid- 
state lasers for application to inertial confinement fusion meeting, 
Monterey, CA (United States), 30 May - 2 jun 1995). Order Num- 
ber DE95016599. Source: OSTI; NTIS; INIS; GPO Dep. 

Conditions which seed the self focussing of high-power broad- 
band laser beams are determined by examining growth rates for 
plane-wave perturbations on a strong pump field as a function of 
frequency and angle. Measurements verifying predictions of growth 
based on the linearized stability analysis of Bespalov and Talanov 
extended to broadband fields are reported. 


28427 (UCRL-JC—121272) Performance of the beamiet 
laser, a testbed for the National Ignition Facility. van Won- 
terghem, B.M.; Caird, J.A.; Barker, C.E.; Campbell, J.H.; Murray, 
J.R.; Speck, D.R. Lawrence Livermore National Lab., CA (United 
States). 19 Jun 1995. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9506130- 
1: 8. conference on laser optics, St. Petersburg (Russian 
Federation), 27 Jun - 1 jul 1995). Order Number DE95015904. 
Source: OSTI; NTIS; INIS; GPO Dep. 





We present initial performance studies for Beamlet, a single- 
beam prototype for megajoule-class neodymium-glass laser fusion 
drivers using a multipass main amplifier, adaptive optics, and effi- 
cient, high-fluence conversion to the third harmonic. The Beamlet 
final amplifier uses Brewsters-angle glass slabs with a square 39 x 
39 cm? aperture and a full-aperture plasma-electrode Pockels cell 
switch. The laser has been tested at the fundamental wavelength 
over a range of pulselengths from 1-10 ns up to energies of 5.8 kJ 
at 10 ns and 17.3 kJ at 10 ns at a beam area of 35 x 35 cm*. A 
39-actuator deformable mirror system corrects the beam to a Strehl 
ratio of 0.4. 


28428 (UCRL-JC—121285) Increased damage thresholds 
due to laser pulse modulation. Feit, M.D. (Lawrence Livermore 
National Lab., Livermore, CA (United States)); Musher, S.L.; 
Shapiro, E.G.; Rubenchik, A.M. Lawrence Livermore National Lab., 
CA (United States). 30 May 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9505264—5: 1. annual solid-state lasers for application to 
inertial confinement fusion meeting, Monterey, CA (United States), 
30 May - 2 jun 1995). Order Number DE95016607. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Nonlinear self-focusing in laser glass imposes limits on the en- 
ergy fluence that can be safely transmitted without risking damage. 
For this reason, it is desirable to strictly limit the peak to average 
spatial variations of fluence by smoothing schemes such as 
Smoothing by Spectral Dispersion (SSD). While spatial variations 
are problematic, the same is not necessarily true of temporal varia- 
tions since normal group velocity dispersion tends to smooth out 
temporal peaks caused by spatial self-focusing. Earlier work 
indicated that increased bandwidth can delay the onset of self fo- 
cusing. The present work re-examines the question of self focusing 
threshold increases due to high bandwidth by investigating another 
source of such increase in three dimensional beam breakup—the 
bending instability. For simplicity, the authors consider the behavior 
of a single space-time speckle. Normal dispersion can lead to split- 
ting of the pulse and delay of self focusing for short enough pulses 
as noted above. In addition to the self focusing instability, the laser 
beam is also subject to the so-called bending (sausage like) insta- 
bility which can spatially disperse the field maxima over time. 
Because the bending instability breaks an initial axial symmetry, a 
full three dimensional numerical simulation is required to study it 
accurately. Such calculations are possible, but costly. The authors 
have used a modified 2D nonlinear Schroedinger equation with a 
high power nonlinearity since this mimics the 3D behavior of the 
competition between self focusing and bending. This study is rele- 
vant for inertial confinement conditions. 


28429 (UCRL-JC—121326) Ultra-intense, short pulse laser- 
plasma interactions with applications to the fast ignitor. Wilks, 
S.C.; Kruer, W.L.; Young, P.E.; Hammer, J.; Tabak, M. Lawrence 
Livermore National Lab., CA (United States). Apr 1995. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-950476—-10: 12. international conference 
on laser interaction and related plasma phenomena, Osaka 
(Japan), 24-28 Apr 1995). Order Number DE95016585. Source: 
OSTI; NTIS; INiS; GPO Dep. 

Due to the advent of chirped pulse amplification (CPA) as an effi- 
cient means of creating ultra-high intensity laser light (| > 5x 1017 
W/cm?) in pulses less than a few picoseconds, new ideas for 
achieving ignition and gain in DT targets with less than 1 mega- 
joule of input energy are currently being pursued. Two types of 
powerful lasers are employed in this scheme: (1) channeling 
beams and (2) ignition beams. The current state of laser-plasma 
interactions relating to this fusion scheme will be discussed. In par- 
ticular, plasma physics issues in the ultra-intense regime are 
crucial to the success of this scheme. We compare simulation and 
experimental results in this highly nonlinear regime. 


28430 (UCRL-JC—121398) Combline antenna modeling for 
plasma heating. Nelson, S.D. (and others); Kamin, G.; Van 
Maren, R. Lawrence Livermore National Lab., CA (United States). 
15 May 1995. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9505105— 
10: 11. topical conference on radio frequency in plasmas, Palm 
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Springs, CA (United States), 17-19 May 1995). Order Number 
DE95016061. Source: OSTI; NTIS; GPO Dep. 

The combline antenna for plasma heating, as proposed by Gen- 
eral Atomics, has unique potential for solving many plasma drive 
problems. The benefit of the combline design is the utilization of 
the coupling between elements that avoids a more cumbersome 
multidrive system. This design is being investigated using computa- 
tional EM modeling codes in the 100-400 MHz band using 
resources at General Atomics and LLNL. Preliminary experimental 
results, using a combline mockup, agree well with 3D modeling ef- 
forts including resonant frequency alignment and amplitudes. 
These efforts have been expanded into an endeavor to optimize 
the combline design using both time and frequency domain codes. 
This analysis will include plasma coupling but to date has been 
limited to antenna effects. The combline antenna system is mod- 
eled in 3D using a combination of computational tools in the time 
domain, for temporal feature isolation purposes, and in the fre- 
quency domain, for resonant structure analysis. Both time and 
frequency domain modeling details include the Faraday shield ele- 
ments, the strap elements, and the feed structure. 


28431 (UCRL-JC—121453) Performance modeling of Beam- 
let. Auerbach, J.M.; Lawson, J.K.; Rotter, M.D.; Sacks, R.A.; Van 
Wonterghem, B.W.; Williams, W.H. Lawrence Livermore National 
Lab., CA (United States). 27 Jun 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9505264—7: 1. annual solid-state lasers for 
application to inertial confinement fusion meeting, Monterey, CA 
(United States), 30 May - 2 jun 1995). Order Number 
DE95016624. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed modeling of beam propagation in Beamlet has been 
made to predict system performance. New software allows exten- 
sive use of optical component characteristics. This inclusion of real 
optical component characteristics has resulted in close agreement 
between calculated and measured beam distributions. 


28432 (UCRL-JC—121471) Measurement of wavefront struc- 
ture trom large aperture optical components by phase shifting 
interterometry. Wolfe, C.R.; Lawson, J.K.; Kellam, M.; Maney, 
R.T.; Demiris, A. Lawrence Livermore National Lab., CA (United 
States). 12 May 1995. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950793-12: 40. annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 9-14 
Jul 1995). Order Number DE95016598. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses the results of high spatial resolution mea- 
surement of the transmitted or reflected wavefront of optical 
components using phase shifting interferometry with a wavelength 
of 6328 A. The optical components studied range in size from ap- 
proximately 50 mm x 100 mm to 400 mm x 750 mm. Wavefront 
data, in the form of 3-D phase maps, have been obtained for three 
regimes of scale length: “micro roughness’, “mid-spatial scale”, and 
“optical figure/curvature.” Repetitive wavefront structure has been 
observed with scale lengths from 10 mm to 100 mm. The amplitude 
of this structure is typically 1/100 to 720. Previously unobserved 
structure has been detected in optical materials and on the sur- 
faces of components. We are using this data to assist in optimizing 
laser system design, to qualify optical components and fabrication 
processes under study in our component development program. 


28433 (UCRL-JC—121608) Implementation of ISO 10110 op- 
tics drawing standards for the National Ignition Facility. 
English, R.E. Jr. (and others); Aikens, D.M.; Whistler, W.T. 
Lawrence Livermore National Lab., CA (United States). 7 Jul 1995. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950793-—35: 40. annual meeting 
of the Society of Photo-Optical Instrumentation Engineers, San 
Diego, CA (United States), 9-14 Jul 1995). Order Number 
DE95017275. Source: OSTI; NTIS; GPO Dep. 

LLNL plans to specify optical components for the National Igni- 
tion Facility according to ISO 10110, the new international standard 
for preparation of optics drawings. The standards have been ap- 
proved by the international optics community and represent a fairly 
comprehensive language for describing optical components. We 
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will describe our plan for implementation and experience to date in 
doing so. 


28434 (UCRL-LR-105821-95-1) Inertial Confinement Fusion 
quarterly report, October-December 1994. Volume 5, No. 1. 
Lawrence Livermore National Lab., CA (United States). [1995]. 
98p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017171. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ICF quarterly report is published by the Inertial Confinement 
Fusion Program at the Lawrence Livermore National Laboratory. 
Topics included in this issue include: system description and initial 
performance results for beamlet, design and performance of the 
beamlet amplifiers and optical switch, beamlet pulse-generation 
and wavefront-control system, large-aperture, high- damage- 
threshold optics for beamlet, beamlet pulsed power system, 
beamlet laser diagnostics, and beam propagation and frequency 
conversion modeling for the beamlet laser. 


28435 (UCRL-LR-105821-95-2) Inertial Confinement Fusion 
quarterly report, January-March 1995. Volume 5, No. 2. 
Lawrence Livermore National Lab., CA (United States). [1995]. 
78p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95017172. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ICF quarterly report is published by the Inertial Confinement 
Fusion Program at the Lawrence Livermore National Laboratory. 
Topics included this quarter include: the role of the National Igni- 
tion Facility in the development of Inertial Confinement Fusion, 
laser-plasma interactions in large gas-filled hohiraums, evolution of 
solid-state induction modulators for a heavy-ion recirculator, the 
National Ignition Facility project, and terminal-level relaxation in Nd- 
doped laser material. 


28436 (UCRL-LR-120192) Inertial fusion energy target in- 
jection, tracking, and beam pointing. Petzoldt, R.W. Lawrence 
Livermore National Lab., CA (United States). 7 Mar 1995. 208p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95014452. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several cryogenic targets must be injected each second into a 
reaction chamber. Required target speed is about 100 m/s. Re- 
quired accuracy of the driver beams on target is a few hundred 
micrometers. Fuel strength is calculated to allow acceleration in ex- 
cess of 10,000 m/s? if the fuel temperature is less than 17 K. A 0.1 
ym thick dual membrane will allow nearly 2,000 m/s* acceleration. 
Acceleration is gradually increased and decreased over a few 
membrane oscillation periods (a few ms), to avoid added stress 
from vibrations which could otherwise cause a factor of two de- 
crease in allowed acceleration. Movable shielding allows multiple 
targets to be in flight toward the reaction chamber at once while 
minimizing neutron heating of subsequent targets. The use of mul- 
tiple injectors is recommended for redundancy which increases 
availability and allows a higher pulse rate. Gas gun, rail gun, induc- 
tion accelerator, and electrostatic accelerator target injection 
devices are studied, and compared. A gas gun is the preferred 
device for indirect-drive targets due to its simplicity and proven reli- 
ability. With the gas gun, the amount of gas required for each 
target (about 10 to 100 mg) is acceptable. A revolver loading 
mechanism is recommended with a cam operated poppet valve to 
control the gas flow. Cutting vents near the muzzle of the gas gun 
barrel is recommended to improve accuracy and aid gas pumping. 
If a railgun is used, we recommend an externally applied magnetic 
field to reduce required current by an order of magnitude. Optical 
target tracking is recommended. Up/down counters are suggested 
to preaict target arrival time. Target steering is shown to be 
feasible and would avoid the need to actively point the beams. Cal- 
culations show that induced tumble from electrostatically steering 
the target is not excessive. 


28437 


(UCRL-PROP—1 17093-App.A-Vol.1-Bk.1) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A, Design and planning basis. Volume 1, Criteria and sched- 


ule, Book 1. Lawrence 
(United States). May 
DOE, Washington, DC 


Livermore National Lab., CA 
1994. 310p. Sponsored by US- 
(United States). DOE Contract 
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W-7405-ENG-48. (NIF-LLNL—94-113-App.A-Vol.1-Bk.1; NIF-LLNL— 
93-058-App.A-Vol.1.Bk.1; NIF-LLNL—93-251-App.A-Vol.1.Bk.1; 
NIF-LLNL—94-115-App.A.Vol.1.Bk.1). Order Number DE95017682. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
mulhti-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control systems (WBS 1.5); 
Optical Components (WBS 1.6); Start-up Activities (WBS 1.10); 
and ES&H/Supporting R&D (WBS 1.11). The first six elements of 
the WBS represent plant and capital equipment (PACE) costs and 
the last two represent other project costs (OPC). The NIF CDR 
consists of 10 chapters and six appendices. Appendix A, Volume 
1, Book 1 contains criteria and schedule information to include: 
mission justification, requirements, standards and codes. 


28438 (UCRL-PROP—117093-App.A-Vol.1-Bk.2) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A, Design and planning basis. Volume 1, Criteria and sched- 
ule, Book 2. Lawrence Livermore National Lab., CA 
(United States). May 1994. 400p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (NIF-LLNL—94-113-App.A-Vol.1-Bk.2; NIF-LLNL— 
94-122-App.A-Vol.1-Bk.2; NIF-LLNL—93-252-App.A-Vol.1-Bk.2; 
NIF-LLNL-—94-137-App.A-Vol.1-Bk.2). Order Number DE95017683. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control Systems (WBS 1.5); 
Optical Components (WBS 1.6); Start-up Activities (WBS 1.10); 
and ES&H/Supporting R&D (WBS 1.11). The first six elements of 
the WBS represent plant and capital equipment (PACE) costs and 
the last two represent other project costs (OPC). The NIF CDR 
consists of 10 chapters and six appendices. Appendix A, Volume 
1, Book 2 contains the criteria and schedule for the laser baseline 
design, document preparation procedures, critical path activity 
schedule, and the NIF integrated project schedule and logic. 


28439 (UCRL-PROP—117093-App.A-Vol.1-Bk.3) National Ig- 
nition Facility (192 beam): Appendix A, Design and planning 
basis. Volume 1, Criteria and schedule, Book 3. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 150p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (NIF-LLNL—94-113-App.A-Vol.1-Bk.3; 
NIF-LLNL-—93-043-App.A-Vol.1-Bk.3). Order Number DE95017684. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 





The goal of the National ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break- down 
Structure (WBS) elements, which include: Project Office (WBS 1. 
1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix A, Volume 1, Book 3 contains the memorandum of agreement 
between LLNL, LANL, SNL, and LLE with regard to NIF activities. 
It also includes a conceptual design scope and pian. 


28440 (UCRL-PROP-—i 17093-App.A-Vol.2-Bk.1) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A, Design and planning basis. Volume 2, Supporting analysis, 
Book 1. Lawrence Livermore National Lab., CA (United States). 
May 1994. 160p. Sponsored by USDOE, Washington, DC (United 
States). (NIF-LLNL—94-113-App.A-Vol.2-Bk.1). Order Number 
DE95017685. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Facility (NIF) project is to provide an 
aboveground experimental capability for maintaining nuclear com- 
petence and weapons effects simulation, and to provide a facility 
that is capable of achieving fusion ignition utilizing solid-state 
lasers as the energy driver. In this facility, a large number of laser 
beams will be focused onto a small target located at the center of 
a spherical target chamber; the energy from the laser beams will 
be deposited in a few billionths of a second. The target will then 
implode, forcing atomic nuclei to sufficiently high temperatures and 
density necessary to achieve a miniature fusion reaction. The NIF 
project proposes to construct a facility to accomplish this goal. The 
NIF Conceptual Design Report (CDR) was prepared by a multi- 
laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix A, Volume 2, Book 1 contains supporting analysis to include: 
operational flows and facility requirements, vibration criteria and 
analysis, soil and geophysics data, fire protection and LTAB outline 
and codes review. 


28441 


(UCRL-PROP-—117093-App.A-Vol.2-Bk.2) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A, Design and planning basis. Volume 2, Supporting analysis, 
Book 2. Lawrence Livermore National Lab., CA (United States). 
May 1994. 600p. Sponsored by USDOE, Washington, DC (United 


States). (NIF-LLNL—94-113-App.A-Vol.2-Bk.2). Order Number 
DE95017686. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
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laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix A, Volume 2, Book 2 contains conventional facilities mechanical 
calculations and equipment data, and electrical calculations. 


28442 (UCRL-PROP—117093-App.A-Vol.2-Bk.3) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A: Design and planning basis. Volume 2, Supporting analysis, 
Book 3. Lawrence Livermore National Lab., CA (United States). 
May 1994. 800p. Sponsored by USDOE, Washington, DC (United 
States). (NIF-LLNL—-94-113-App.A-Vol.2-Bk.3). Order Number 
DE95017687. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control Systems (WBS 1.5); 
Optical Components (WBS 1.6); Start-up Activities (WBS 1.10); 
and ES&H/Supporting R&D (WBS 1.11). The first six elements of 
the WBS represent plant and capital equipment (PACE) costs and 
the last two represent other project costs (OPC). The NIF CDR 
consist of 10 chapters and six appendices. Appendix A, Volume 2, 
Book 3 contains structural calculations, target area structural analy- 
sis studies and details, and cryogenic target equipment analysis. 


28443 (UCRL-PROP—117093-App.A-Vol.2-Bk.4) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
A, Design and planning basis. Volume 2, Supporting analysis, 
Book 4. Lawrence Livermore National Lab., CA (United States). 
May 1994. 450p. Sponsored by USDOE, Washington, DC (United 
States). (NIF-LLNL—94-113-App.A-Vol.2-Bk.4). Order Number 
DE95017688. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28444 (UCRL-PROP—117093-App.B-Vol.1) National Ignition 


Facility conceptual design report (192 beam): Appendix B, 
Equipment drawings. Volume 1, Laser System WBS 1.3.1 and 
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1.3.2. Lawrence Livermore National Lab., CA (United States). May 
1994. 800p. Sponsored by USDOE, Washington, DC 
(United States). (NIF-LLNL—94-113-App.B-Vol.1). Order Number 
DE95017689. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams wiil be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multti-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Breakdown 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix B, Volume 1 contains the equipment drawings for the laser 
system, WBS 1.3.1 and WBS 1.3.2. 


28445 (UCRL-PROP—i 17093-App.B-Vol.2) National Ignition 
Facility conceptual design report (192 beam): Appendix B, 
Equipment drawings. Volume 2, Laser System WBS 1.3.3- 
1.3.14. Lawrence Livermore National Lab., CA (United States). 
May 1994. 800p. Sponsored by USDOE, Washington, DC 
(United States). (NIF-LLNL—94-113-App.B-Vol.2). Order Number 
DE95017690. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Breakdown 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix B, Volume 2 contains the equipment drawings for the laser 
system, WBS 1.3.3-1.3.14. 


28446 (UCRL-PROP-—1 17093-App.B-Vol.3) National Ignition 
Facility conceptual design report (192 beam): Appendix B, 
Equipment drawings. Volume 3, Target Area WBS 1.4, Inte- 
grated Computer Control WBS 1.5, and Optics WBS 1.6. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
400p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL—94-113-App.B-Vol.3). Order Number DE95017691. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
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a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Breakdown 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control Systems (WBS 1.5); 
Optical Components (WBS 1.6); Start-up Activities (WBS 1.10); 
and ES&H/Supporting R&D (WBS 1.11). The first six elements of 
the WBS represent plant and capital equipment (PACE) costs and 
the last two represent other project costs (OPC). The NIF CDR 
consists of 10 chapters and six appendices. Appendix B, Volume 3 
contains equipment drawings for the target area WBS 1.4, inte- 
grated computer controls WBS 1.5, and optics WBS 1.6. 


28447 (UCRL-PROP-—117093-App.C) National Ignition Faci- 
ity conceptual design report (192 beam): Appendix C, Site and 
Conventional Facility drawings, WBS 1.2. Lawrence Livermore 
National Lab., CA (United States). May 1994. 400p. Sponsored by 
USDOE, Washington, DC (United States). (NIF-LLNL—94-113- 
App.C). Order Number DE95017692. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multti-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Breakdown 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. Appen- 
dix C contains site and conventional facility drawings. 


28448 (UCRL-PROP—117093-App.D) National Ignition Faci- 
ity conceptual design report (192 beam): Appendix D, Site 
support facilities. Lawrence Livermore National Lab., CA (United 
States). May 1994. 90p. Sponsored by USDOE, Washington, DC 
(United States). (NIF-LLNL—94-113-App.D). Order Number 
DE95017693. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28449 = (UCRL-PROP-117093-App.E-Vol.1-Bk.1) National Ig- 


nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 1, Total estimated cost, Book 1. 





Lawrence Livermore National Lab., CA (United States). May 1994. 
250p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL—94-1 13-App.E-Vol.1-Bk.1). Order Number DE95017694. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28450 (UCRL-PROP—117093-App.E-Vol.1-Bk.2) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 1, Total estimated cost, Book 2. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
540p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL—94-113-App.E-Vol.1-Bk.2). Order Number DE95017695. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28451 (UCRL-PROP-—1 17093-App.E-Vol.1-Bk.3) National Ig- 


nition Facility conceptual design report (192 beam): Appendix 


E, Cost estimate. Volume 1, Total estimated cost, Book 3. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
450p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL-94-1 13-App.E-Vol.1-Bk.3). Order Number DE95017696. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28452 (UCRL-PROP-—117093-App.E-Vol.2) National Ignition 
Facility conceptual design report (192 beam): Appendix E, 
Cost estimate. Volume 2, Other project costs. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 270p. 
Sponsored by USDOE, Washington, DC (United States). (NIF- 
LLNL—94-113-App.E-Vol.2). Order Number DE95017697. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28453 (UCRL-PROP-—1 17093-App.E-Vol.3-Bk.1) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 3, Contingency analysis, Book 1. 
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Lawrence Livermore National Lab., CA (United States). May 1994. 
400p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL—94-113-App.E-Vol.3-Bk.1). Order Number DE95017698. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28454 (UCRL-PROP—117093-App.E-Vol.3-Bk.2) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 3, Contingency analysis, Book 2. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
500p. Sponsored by USDOE, Washington, DC (United States). 
(NIF-LLNL—94-113-App.E-Vol.3-Bk.2). Order Number DE95017699. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. in this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28455 (UCRL-PROP—117093-App.E-Vol.4-Bk.1) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 4, Other supporting cost informa- 
tion, Book 1. Lawrence Livermore National Lab., CA 
(United States). May 1994. 130p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (NIF-LLNL—94-113-App.E-Vol.4-Bk.1; NIF-LLNL— 
94-209-App.E-Vol.4-Bk.1; NIF-LLNL—94-167-App.E-Vol.4-Bk.1; 
NIF-LLNL—94-168-App.E-Vol.4-Bk.1; NIF-LLNL—94-124-App.E- 
Vol.4-Bk.1;  NIF-LLNL—93-089-App.E-Vol.4-Bk.1). Order Number 
DE95017700. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28456 (UCRL-PROP-—117093-App.E-Vol.4-Bk.2) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 4, Other supporting cost information, 
Book 2. Lawrence Livermore National Lab., CA (United States). 
May 1994. 280p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (NIF-LLNL—94-113-App.E- 
Vol.4-Bk.2). Order Number DE95017671. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
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atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28457 (UCRL-PROP—1 17093-App.E-Vol.4-Bk.3) National Ig- 
nition Facility conceptual design report (192 beam): Appendix 
E, Cost estimate. Volume 4, Other supporting cost information, 
Book 3. Lawrence Livermore National Lab., CA (United States). 
May 1994. 500p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (NIF-LLNL—94-113-App.E- 
Vol.4-Bk.3; NIF-LLNL—94-119-App.E-Vol.4-Bk.3). Order Number 
DE95017672. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a smali target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28458 (UCRL-PROP—117093-App.F) National Ignition Faci- 
ity conceptual design report (192 beam): Appendix F, Work 
breakdown structure and dictionary. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1994. 600p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (NIF-LLNL—94-113-App.F; NIF-LLNL—94-107-App.F). 
Order Number DE95017673. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a faciltty that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber and the energy will be deposited 
in a few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperatures and density neces- 
sary to achieve a miniature fusion reaction. The NIF project 
proposes to construct a facility to accomplish this goal. 


28459 (UCRL-PROP—117093-ES) National Ignition Facility 
conceptual design report: Executive summary. Lawrence Liver- 
more National Lab., CA (United States). Aug 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (NIF-LLNL—94-113-ES). Order Number 
DE95017676. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The mission of the National Ignition Facility (NIF) Project is to 
provide an aboveground experimental facility capable of achieving 
fusion ignition for maintaining nuclear competence and weapons 
effects simulation, furthering the development of inertial fusion en- 
ergy, and supporting the development of high energy-density 
physics. The NIF will utilize solid-state lasers and the energy 
driver. In this facility, a large number of laser beams will be fo- 
cused onto a small target located at the center of a spherical target 
chamber; the energy from the laser beams will be deposited in a 
few billionths of a second. The target will then implode, forcing 
atomic nuclei to sufficiently high temperature and density neces- 
sary to achieve a miniature fusion reaction. A conceptual design 
for the NIF has been prepared and documented by a multilabora- 
tory team within the Department of Energy’s National Inertial 
Confinement Fusion Program. The team included personnel from 
Lawrence Livermore National Laboratory, Sandia National Labora- 
tories, Los Alamos National Laboratory, and University of 
Rochester Laboratory for Laser Energetics. 


28460 


(UCRL-PROP-—117093-Vol.2) National Ignition Facility 
conceptual design report (192 beam): Volume 2, Design basis 
and requirements. Lawrence Livermore National Lab., CA (United 
States). May 1994. 200p. Sponsored by USDOE, Washington, 
DC (United States). (NIF-LLNL—94-113-Vol.2). Order Number 
DE95017678. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF proposes to construct a facility to accomplish this goal. The 
NIF Conceptual Design Report (CDR) was prepared by a multi- 
laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Target Area (WBS 1.4); Integrated Computer Control Systems 
(WBS 1.5); Optical Components (WBS 1.6); Start-up Activities 
(WBS 1.10); and ES&H/Supporting R&D (WBS 1.11). The first six 
elements of the WBS represent plant and capital equipment 
(PACE) costs and the last two represent other project costs (OPC). 
The NIF CDR consists of 10 chapters and six appendices. This 
volume contains chapters 2, 3, 4, which include the introduction, 
scientific basis, and design requirements and criteria. 


28461 (UCRL-PROP—117093-Vol.3) National Ignition Facility 
conceptual design report (192 beam): Volume 3, Conceptual 
design. Lawrence Livermore National Lab., CA (United States). 
May 1994. 525p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (NIF-LLNL—-94-113-Vol.3). 
Order Number DE95017679. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
muhti-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-downs 
Structure (WBS) elements, which include: Project Office (WBS 
1.1); Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); 
Integrated Computer Control Systems (WBS 1.5); Optical Compo- 
nents (WBS 1.6); Start-up Activities (WBS 1. 10); and ES&H/ 
Supporting R&D (WBS 1.11). The first six elements of the WBS 
represent plant and capital equipment (PACE) costs and the last 
two represent other project costs (OPC). The NIF CDR consists of 
10 chapters and six appendices. This volume contains chapter 5, 
the conceptual design. 


28462 (UCRL-PROP—117093-Vol.4) National ignition Facility 
conceptual design report (192 beam): Volume 4, Operations, 
schedule, costs and assessments. Lawrence Livermore National 
Lab., CA (United States). May 1994. 200p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(NIF-LLNL—94-113-Voi.4). Order Number DE95017680. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 





NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control Systems (WBS 1.5); 
Optical Components (WBS 1.6) Start-up Activities (WBS 1.10); and 
ES&H/Supporting R&D (WBS 1.11). The first six elements of the 
WBS represent plant and capital equipment (PACE) costs and the 
last two represent other project costs (OPC). The NIF CDR con- 
sists of 10 chapters and six appendices. This volume contains 
chapters 6-10, which contains OPEX-funded activities, method of 
accomplishment, schedule, cost summary, and assessments. 


28463 (UCRL-PROP-—117093-Vol.5) National Ignition Facility 
conceptual design report (192 beam): Volume 5, CDR supple- 
ment. Lawrence Livermore National Lab., CA (United States). Aug 
1994. 200p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (NIF-LLNL—94-113-Vol.5). 
Order Number DE95017681. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The goal of the National Ignition Facility (NIF) project is to 
provide an aboveground experimental capability for maintaining nu- 
clear competence and weapons effects simulation, and to provide 
a facility that is capable of achieving fusion ignition utilizing solid- 
state lasers as the energy driver. In this facility, a large number of 
laser beams will be focused onto a small target located at the cen- 
ter of a spherical target chamber; the energy from the laser beams 
will be deposited in a few billionths of a second. The target will 
then implode, forcing atomic nuclei to sufficiently high temperatures 
and density necessary to achieve a miniature fusion reaction. The 
NIF project proposes to construct a facility to accomplish this goal. 
The NIF Conceptual Design Report (CDR) was prepared by a 
multi-laboratory team within the Inertial Confinement Fusion (ICF) 
Program to support the request for line-item funding for the NIF 
project. The Project is defined by a number of Work Break-down 
Structure (WBS) elements, which include: Project Office (WBS 1.1); 
Conventional Facilities (WBS 1.2); Laser System (WBS 1.3); Target 
Area (WBS 1.4); Integrated Computer Control Systems (WBS 1.5); 
Optical Components (WBS 1.6); Start-up Activities (WBS 1.11); 
and ES&H/Supporting R&D (WBS 1.11). The first six elements of 
the WBS represent plant and capital equipment (PACE) costs and 
the last two represent other project costs (OPC). The NIF CDR 
consists of 10 chapters and six appendices. This volume contains 
revised NIF cost and schedule baselines and crosswalks from the 
CDR bottom-up cost estimate for PACE and OPC. 
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28464 (ANL/ER/CP-85819) Chemical analyses: How to get 
it done right (customer-analyst interactions). Erickson, M.D. Ar- 
gonne National Lab., IL (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31-109- 
ENG-38. (CONF-9505275—1: 10. annual conference on hazardous 
waste reserch, Manhattan, KS (United States), 23-24 May 1995). 
Order Number DE95015834. Source: OSTI; NTIS; GPO Dep. 

The practical application of chemical analyses begins with a 
request for the analysis and concludes with provision of the re- 
quested analytical data. The key to successful execution of this 
activity is timely, professional communication between the 
requester and the analyst. Often chemical analyses are not satis- 
factorily executed, either because the requester failed to give 
adequate instructions or because the analyst simply “did what he 
or she was told.” This article addresses the pitfalls of this interac- 
tion and provides suggestions for improving the quality of the 
analytical product through the requester-analyst interface. The re- 
quest for and conduct of an analysis represents a contract for the 
procurement of a product (information about the sample); if both 
parties recognize and abide by this contractual relationship, the 
process generally proceeds smoothly. Note that the “customer” and 
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“analyst” may be the same person, especially in a university 
research environment these same issues hold even in this single- 
person interaction. This presentation will provide a practical tutorial 
on how to get chemical analyses done properly and cost- 
effectively. Suggestions for improving the quality of the analytical 
product through the requester-analyst interface are provided. 


28465 (CONF-9404192—Exc.Summ.) K-12 science education 
reform will take a decade, and community partnerships hold 
best hope for success. Keever, J.R. Sigma Xi, the Scientific Re- 
search Society, Inc., Research Triangle Park, NC (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-94ER76007. From Sigma Xi forum for 
scientists educators and national standards on action at the local 
level; Atlanta, GA (United States); 14-15 Apr 1994. Order Number 
DE95015466. Source: OSTI; NTIS; GPO Dep. 

Fundamental change in K-12 science education in the United 
States, essential for full citizenship in an increasingly technological 
world, will take a decade or more to accomplish, and only the sus- 
tained, cooperative efforts of people in their own communities — 
scientists, teachers, and concerned citizens — will likely ensure 
success. These were among the themes at Sigma Xi’s national K- 
12 science education forum. 


28466 (CONF-9507163—1) Reaching minority, female and 
disadvantaged students. Oliver, C.E.; Hicks, H.R.; Summers, 
B.G. Oak Ridge National Lab., TN (United States). [1995]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From America in the age of informa- 
tion: a forum on Federal information and communications R&D; 
Bethesda, MD (United States); 6 Jul 1995. Order Number 
DE95014257. Source: OSTI; NTIS; GPO Dep. 

Short communication. SCIENTIFIC PERSONNELAraining; ENGI- 
NEERS/training; WOMEN; MINORITY GROUPS; TRAINING; 
ENGINEERS; EDUCATIONAL TOOLS 


28467 (DOE/ER/75657-T1) [Clean uses of fossel fuels 
traineeship support proposal.] Final report. Stencel, J.M.; 
Ochsenbein, M. Kentucky Univ., Lexington, KY (United States). 
Research Foundation. 8 Aug 1995. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER75657. 
Order Number DE95016494. Source: OSTI; NTIS; GPO Dep. 

The KY DOE/EPSCoR Subcommittee formulated a plan to im- 
prove the competitiveness of KY scientists and engineers in energy 
research. A state-wide assessment established the importance of 
support for graduate student education in carbon-based materials, 
catalysis, environmental impact and bioremediation. Four areas of 
focus in which research proposals were solicited from state univer- 
sities were fossil energy, health and environmental research, high 
energy and nuclear physics, and materials. Four research clusters 
and six educational projects were identified for inclusion in the re- 
sponse to the solicitation 


28468 (DOE/HR-0146) A study of advanced training tech- 
nology: Emerging answers to tough questions. USDOE 
Assistant Secretary for Human Resources and Administration, 
Washington, DC (United States). Office of Professional and Techni- 
cal Training and Development. 1 Mar 1995. 211p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95016695. Source: OSTI; NTIS; GPO Dep. 

This study reports the result of an extensive nationwide review of 
military, private sector, and other federal agencies and organiza- 
tions that are implementing a wide variety of advanced training 
technologies. This report classifies the general categories of ad- 
vanced training technologies found and provides an overview of 
each, including specific types and examples. in addition, the 
research findings present an organizational model for training de- 
velopment linking overall organizational maturity to readiness to 
implement specific kinds of advanced training technologies. It also 
presents proposed methods for selecting media, describes the or- 
ganizations and the data gathered, and provides a summary of 
implementation success at each organization. This study is 
organized as a set of five topics. Each topic raises a number of im- 
portant questions and provides complete or emerging answers. For 
organizations who have made advanced training selections, this 
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study is a resource to benchmark their success with other organi- 
zations who have made similar selections. For new or developing 
training organizations, this study will help plan their future technol- 
ogy selections by comparing their level of organizational maturity to 
the documented experiences of similar organizations. 


28469 (DOE/OR/00033-T645) Science education programs 
brief. No. 6, May 1995. Oak Ridge Inst. for Science and Educa- 
tion, TN (United States). 1995. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE95015632. Source: OSTI; NTIS; GPO Dep. 

The Student Research Participation (SRP) program sponsored 
by the US Department of Energy (DOE) is designed to provide ten- 
week summer research appointments to science and engineering 
undergraduate students. Profile data were collected at the time of 
participation for all 782 participants in the 1985 SRP program. In 
1993, follow-up survey forms were mailed to former participants for 
whom addresses were available, and 279 former participants re- 
turned forms. In addition, a group of 14 former participants met as a 
special focus group to provide detailed information about their pro- 
gram experiences and the impact of program participation on their 
subsequent educational accomplishments and career aspirations. 


28470 (DOE/OR/00033-T651) National Geographic Society 
Kids Network: Report on 1994 teacher participants. Oak Ridge 
Inst. for Science and Education, TN (United States). Mar 1995. 
81p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-760R00033. Order Number DE95015628. Source: 
OSTI; NTIS; GPO Dep. 

In 1994, National Geographic Society Kids Network, a computer/ 
telecommunications-based science curriculum, was presented to 
elementary and middie school teachers through summer programs 
sponsored by NGS and US DOE. The network program assists 
teachers in understanding the process of doing science; under- 
Standing the role of computers and telecommunications in the 
study of science, math, and engineering; and utilizing computers 


and telecommunications appropriately in the classroom. The pro- 
gram enables teacher to integrate science, math, and technology 
with other subjects with the ultimate goal of encouraging students 
of all abilities to pursue careers in science/math/engineering. This 
report assesses the impact of the network program on participating 
teachers. 


28471 (DOE/S—0111) The Secretary’s annual report to 
Congress: 1992—1993. USDOE Office of the Secretary, Washing- 
ton, DC (United States). [1993]. 527p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95016801. 
Source: OSTI; NTIS; GPO Dep. 

This report covers the years 1992 and 1993. Activities of all ele- 
ments of the Department are described herein except those of the 
independent Federal Energy Regulatory Commission, which issues 
its own report. The report is divided into the following areas: en- 
ergy efficiency; renewable energy; fossil energy; nuclear energy; 
civilian radioactive waste management; energy information; power 
marketing and energy production; defense programs; nonprolifera- 
tion and national security; environmental management; general 
science and research; science education and technical information; 
laboratory management; technology transfer; human resources and 
administration; financial operations; public and consumer affairs; 
congressional and intergovernmental affairs; environmental, safety, 
and health; policy, planning, and program evaluation; general 
counsel; hearings and appeals; inspector general; field manage- 
ment; and economic impact and diversity. 


28472 (LA-UR-95-1911) Acronym master list. Los Alamos 
National Lab., NM (United States). Jun 1995. 160p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95015343. Source: OSTI; NTIS; GPO 
Dep. 

This document is a master list of acronyms and other abbrevia- 
tions that are used by or could be useful to, the personnel at Los 
Alamos National Laboratory. Many specialized and well-known ab- 
breviations are not included in this list. 
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Refer also to citation(s) 25266, 25396, 25522, 25523, 26151, 
26181, 26182, 26184, 26215, 26269, 26894, 27392, 27512, 27762, 
28566 


28473 (ANL/OTD/RP-87104) Quality management at Ar- 
gonne National Laboratory: Status, accomplishments, and 
lessons learned. Argonne National Lab., IL (United States). Jun 
1995. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95015647. Source: OSTI; NTIS; GPO Dep. 

In April 1992, Argonne National Laboratory (ANL) launched the 
implementation of quality management (QM) as an initiative of the 
Laboratory Director. The goal of the program is to seek ways of 
improving Laboratory performance and effectiveness by drawing 
from the realm of experiences in the global total quality manage- 
ment movement. The Argonne QM initiative began with fact finding 
and formulating a strategy for implementation; the emphasis is that 
the underlying principles of QM should be an integral part of how 
the Laboratory is managed and operated. A primary theme that 
has guided the Argonne QM initiative is to consider only those 
practices that offer the potential for real improvement, make sense, 
fit the culture, and would be credible to the broad population. In 
October 1993, the Laboratory began to pilot a targeted set of QM 
activities selected to produce outcomes important to the 
Laboratory—strengthening the customer focus, improving work pro- 
cesses, enhancing employee involvement and satisfaction, and 
institutionalizing QM. This report describes the results of the just- 
concluded QM development and demonstration phase in terms of 
detailed strategies, accomplishments, and lessons learned. These 
results are offered as evidence to support the conclusion that the 
Argonne QM initiative has achieved value-added results and credi- 
bility and is well positioned to support future deployment across the 
entire Laboratory as an integrated management initiative. Recom- 
mendations for follow-on actions to implement future deployment 
are provided separately. 


28474 (CONF-9406226-, pp. 11-24) Rocky Flats lesson 
learned and the new challenge. Wienand, J. (DOE Rocky Flats 
Field Office, ID (United States)). Pacific Northwest Lab., Richland, 
WA (United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing mutkiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

This presentation describes the historical aspects of integrated 
planning and decision-making that took place at the Rocky Flats 
Plant. The major lessons learned are as follows: (1) Support by 
upper management is critical to the success of integrated planning 
techniques. (2) Involvement of stakeholders is also essential, and 
they should be trained to establish a common language so their 
involvement is more effective. (3) There must be a strong tie be- 
tween products and processes. 


28475 (CONF-950669—-) 1995 Department of Energy 
Records Management Conference. USDOE Records Manage- 
ment Group Steering Committee (United States). [1995]. 712p. 
Sponsored by USDOE, Washington, DC (United States). From 
DOE records management conference: Camino Real to the year 
2000; Albuquerque, NM (United States); 27-30 Jun 1995. Order 
Number DE95015145. Source: OSTI; NTIS; GPO Dep. 

Includes vugraphs. 

The Department of Energy (DOE) Records Management Group 
(RMG) provides a forum for DOE and its contractor personnel to 
review and discuss subjects, issues, and concerns of common in- 
terest. This forum will include the exchange of information, and 
interpretation of requirements, and a dialog to aid in cost-effective 
management of the DOE Records Management program. Issues 
addressed by the RMG may result in recommendations for DOE- 
wide initiatives. Proposed DOE-wide initiatives shall be, provided in 
writing by the RMG Steering Committee to the DOE Records Man- 
agement Committee and to DOE's Office of ERM Policy, Records, 
and Reports Management for appropriate action. The membership 
of the RMG is composed of personnel engaged in Records Man- 
agement from DOE Headquarters, Field sites, contractors, and 





other organizations, as appropriate. Selected papers are indexed 


separately for inclusion in the Energy Science and Technology 
Database. 


28476 (CONF-9508139-1) Employer’s contributions to the 
training of professional statisticians. Rustagi, J.S. (Ohio State 
Univ., Columbus, OH (United States). Statistics Dept.); Wright, T. 
Oak Ridge National Lab., TN (United States). [1995]. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 50. meeting of the international Statistical 
Institute; Beijing (China); 21-29 Aug 1995. Order Number 
DE95014585. Source: OSTI; NTIS; GPO Dep. 

Statistical science provides important techniques for decision 
making in a large variety of fields of human endeavor mainly 
through statistical practice. According to Deming (1965), “Statistical 
practice is mostly a collaborative venture between (professional) 
statisticians and experts in subject-matter (area).” The professional 
Statistician must be properly trained in areas of statistical science 
most suited to the discipline in which the applications are made. 
Due to a large variety of applications. The education of a profes- 
sional statistician by universities can only be very general. Higher 
education provides the theoretical basis of statistical science 
whereas the specific expertise needed by the professional statisti- 
cian is given by the application areas. In this paper, the authors 
review the approach of academic programs which are geared to- 
wards applications and discuss some of the innovative strategies 
for preparing statisticians as consultants in industry and business. 
A survey (census) of statisticians at the national laboratories of the 
US Department of Energy was made to assess their training by 
universities and to get a broad view of additional training which has 
brought them to their present professional status. A particular inter- 
est is the extent to which employers have contributed to the 
training of statisticians. A few recommendations are made which 
may serve to improve the future training of statisticians for applied 
collaborative work by universities and employers. 


28477 (CR-B-95-06) U.S. Department of Energy Office of 
Inspector General report on audit of Department of Energy 
support service contracting. USDOE Office of Inspector General, 
Washington, DC (United States). Capital Regional Audit Office. 30 
Jun 1995. 30p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI. 

The purpose of this audit was to review the Department’s acqui- 
sition and use of support service contractors and subcontractors. 
The audit objectives were to determine if the Department (1) paid 
fees to both support service contractors and subcontractors for ser- 
vices exclusively performed by subcontractors, (2) used support 
service contractors to perform inherent government functions, and 
(3) rolled over unearned award fees to subsequent evaluation peri- 
ods and had adequate management controls to ensure that 
contractor performance would be evaluated. The Department did 
not always obtain support services in the most economical and ef- 
fective manner. The Department negotiated and paid four of six 
support service contractors an estimated $5.1 million in fees for 
services exclusively provided by subcontractors because the De- 
partment did not have a policy which addressed the inclusion, at 
the pre-award phase, of subcontract labor in the support service 
contractors’ fee determinations. Furthermore, while the authors 
found no instances where support service contractors performed 
inherent government functions, they did note that the Department 
maintained minimal administration over major portions of 
contracted-for services on three of six support service contracts. 
This occurred because contractors subcontracted extensively for 
support services. Consequently, the Department may have de- 
creased their ability to control cost growth on these three contracts. 
As discussed in Part 4, the Department’s process was sufficient in 
five of six cases to evaluate support service contractor perfor- 
mance. However, one of six cost-plus-award-fee contractors 
received award fees that exceeded its performance ratings by 
$89,000 because one Departmental office elected to rollover un- 
earned portions of fees from prior evaluation periods and make 
them available in the next evaluation period. 


28478 (DOE/EM—0245) Cost quality management assess- 
ment for the Rocky Flats Field Office. Final report. USDOE 
Assistant Secretary for Environmental Management, Washington, 


99 GENERAL AND MISCELLANEOUS 
9901 Management 


DC (United States). Office of the Deputy Assistant Secretary for 
Compliance and Program Coordination. Jul 1995. 132p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95014895. Source: OSTI; NTIS; GPO Dep. 

Office of Engineering and Cost Management conducted Round | 
Cost Quality Management Assessment (CQMA) of the Rocky Flats 
Field Office (RFFO) on March 16-26, 1992. Since then, the mission 
of RFFO has changed from production of nuclear weapons to envi- 
ronmental restoration, and at the time of Round Il, RFFO was 
transitioning from a Management & Operating Contractor to a Per- 
formance Based Integrating Contractor. This will necessitate a 
re-evaluation of the way RFFO conducts business. The Round Il 
CQMA, conducted March 6-17, 1995, reviewed RFFO’s cost and 
management practices against performance objectives and criteria 
(POCs). RFFO has made progress since Round |. Of the 48 rele- 
vant POCs assessed in Round |, 4 were met, 33 were partially 
met, and 11 were not met; in Round Il, RFFO meets 42 and par- 
tially meets 6. RFFO has a cost/productivity improvement program 
that has saved $100M in FYs 1993 and 1994. Planned savings are 
expected from accelerated cleanup projects, re-engineering the 
waste management process, and sealing materials within pipe seg- 
ments. RFFO's relationship with regulators and other stakeholders 
has been improved. Cost- and schedule-estimating procedures 
have also been improved. Regulations, DOE orders, and other di- 
rectives are being implemented in an overly conservative manner 
at Rocky Flats Environmental Technology Site. 


28479 (DOE/ER/75955—-T1) Fort Worth Museum of Science 
and History: Reports on Federal Awards Program tor the year 
ended September 30, 1994. Coopers and Lybrand, Fort Worth, 
TX (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-94ER75955. Order 
Number DE95015022. Source: OSTI; NTIS; GPO Dep. 

Six reports by independent accountants of the financial state- 
ments of the Fort Worth Museum of Science and History for the 
fiscal year ending September 30, 1994 are presented. The audits 
were performed on the financial statements on the (1) schedule of 
federal awards, (2) internal control structure, (3) compliance with 
laws, regulations, contracts, and grants, (4) the internal control 
structure used in administering federal awards, (5) compliance with 
general requirements, (6) compliance with specific requirements 
applicable to non-major program actions. 


28480 (DOE/IG-0376) US Department of Energy Office of 
Inspector General report on audit of program administration 
by the Office of Energy Research. USDOE Office of Inspector 
General, Oak Ridge, TN (United States). Eastern Regional Audit 
Office. 2 Aug 1995. 27p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI. 

The objective of the audit was to determine whether Energy 
Research had established performance expectations, including per- 
formance criteria and metrics, and used these expectations to 
monitor progress for basic and applied research performed at the 
Department's national laboratories. Congressional and Departmen- 
tal initiatives envision improved contract and program performance 
by requiring program managers to set measurable performance 
expectations. Even though research outcomes are inherently un- 
predictable, performance expectations can and should be 
established for scopes of work, milestones, resource limits and de- 
liverables. However, Energy Research generally did not clearly 
specify—at either an aggregated program or individual task level- 
such expectations for research at the Department's national 
laboratories. While information was available in the contractor's 
research proposals, Energy Research essentially relied on the con- 
tractors to initiate and execute the research without agreement on 
expectations. This practice provided the Department with little basis 
to measure and evaluate contractor performance. Energy Research 
agreed in part with the finding and will take action on the recom- 
mendations in the report. 


28481 (DOE/IG-0377) U.S. Department of Energy Office of 
Inspector General report on inspection of Westinghouse Sa- 
vannah River Company fees for managing and operating the 
Savannah River Site. USDOE Office of Inspector General, Wash- 
ington, DC (United States). Office of Inspections. 3 Aug 1995. 67p. 


ERA Vol. 20, No. 11 545 





99 GENERAL AND MISCELLANEOUS 
9901 Management 


Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI. 

During the first five years of its contract with the Department of 
Energy, Westinghouse Savannah River Company was paid over 
$130 million in fees to manage and operate the Savannah River 
Site. Fees paid to Westinghouse steadily increased over the five 
year period. For example, fees paid for the last six months of this 
five year period were over three times as large as fees paid for the 
first six months. The purpose of this inspection was to review the 
Department's annual negotiation of total available fees with West- 
inghouse, and to examine the reasons for the growth in fees over 
this five year period. The review disclosed that, after Fiscal Year 
1989, the Department used an increasing number of fee bases in 
calculating Westinghouse Savannah River Company’s fixed-fee- 
equivalents from the maximum fee schedules within the 
Department of Energy Acquisition Regulation. The authors found 
that the Department had significantly increased the percentage of 
the dollar value of subcontracts being placed in Westinghouse’s fee 
bases for fee calculation purposes. They found that the Department 
had effectively increased Westinghouse’s fixed-fee-equivalents by 
approximately $3 million in both Fiscal Year 1993 and 1994 to, in 
large part, fund an unallowable employee incentive compensation 
program. They found that Westinghouse’s total paid fees for the 
five year period increased significantly over what they would have 
been had the terms resulting from the original competitive negotia- 
tions been maintained. The authors recommended that the Deputy 
Assist Secretary for Procurement and Assistance Management re- 
quire that changes in either the number or composition of fee bases 
used in calculating fees from the maximum fee schedules be sub- 
mitted to the Department's Procurement Executive for approval. 


28482 (DOE/OR/00033—-T643) Manpower assessment brief. 
No. 28, May 1995. Oak Ridge Inst. for Science and Education, TN 
(United States). 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. Order Number 
DE95015634. Source: OSTI; NTIS; GPO Dep. 

Tables and graphs are presented that show the gender and eth- 
nicity makeup of scientists and engineers in energy R&D. Goal of 
the nation’s R&D policies include maintaining current support in ed- 
ucation, training, and research for the next generation of scientists 
and engineers and using R&D activities to strengthen the achieve- 
ment of the goals for women and underrepresented population. 


28483 (ER-B—95-05) U.S. Department of Energy Office of 
Inspector General report on audit of acquisition of scientific 
research at Ames Laboratory. USDOE Office of inspector Gen- 
eral, Oak Ridge, TN (United States). Eastern Regional Audit Office. 
14 Jul 1995. 16p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI. 

The Department awards grants and cooperative agreements and 
contracts to sponsor scientific research at colleges and universities. 
Compared to cooperative agreements, contracts, particularly man- 
agement and operating contracts, often impose duplicative and/or 
unnecessary administrative and compliance burdens on a college 
or university. Since the Department bears the cost of those addi- 
tional burdens, the authors audited the cost effectiveness of the 
Department's sponsorship of research at Ames Laboratory under a 
management and operating contract with lowa State University. 
The research conducted at Ames is of the type that Congress in- 
tended to be sponsored by assistance agreements, rather than 
contracts. Moreover, they found the contract for managing and 
operating Ames Laboratory caused micromanagement and unnec- 
essary costs, most of which could have been avoided with a 
cooperative agreement. However, after completion of the field 
work, the Department announced initiatives to reduce or eliminate 
some compliance and oversight burdens associated with manage- 
ment and operating contracts, but did not opt to sponsor research 
under cooperative agreements. The authors are unable to deter- 
mine the monetary impact because the initiatives have not been 
implemented. Nevertheless, they continue to believe that coopera- 
tive agreements, having fewer unique bureaucratic requirements, 
offer the potential for reducing administrative overhead. 


28484 (ER-B-95-06) Report on audit of work force restruc- 
turing at the Oak Ridge Operations Office. USDOE Office of 
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Inspector General, Washington, DC (United States). Office of As- 
sistant Inspector General for Audits. 3 Aug 1995. 28p. Sponsored 
by USDOE, Washington, DC (United States). Source: OSTI (Free 
of Charge). 

DOE's downsizing goals were achieved at Oak Ridge without re- 
sorting to involuntary terminations; voluntary separations and 
worker transfers negated the need for layoffs and associated 
worker assistance programs. Nevertheless, Lockheed Martin 
Energy Systems, Inc., established training programs and an out- 
placement center which was felt by IG to provide little benefit to 
displaced workers or the Oak Ridge region, because DOE was not 
adequately involved in preparing the restructuring plans and did 
not curtail training/outplacement funding when expected layoffs did 
not materialize. Thus, DOE unnecessarily spent $8.2 M in FYs 
1993 and 1994. In addition, substantial lobbying activity was found 
under a grant to an Oak Ridge advocacy group. Management did 
not concur with the above findings. 


28485 (JAERI-Conf-95-005(v.1)) Innovative laser technolo- 
gies in nuclear energy. Proceedings of the 6th international 
symposium on advanced nuclear energy research. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1995. 383p. 
(CONF-9403144—: 6. international symposium on advanced nu- 
clear energy research, Mito (Japan), 23-25 Mar 1994). Order 
Number DE95502216. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 29 of the presented papers are indexed individu- 
ally. (J.P.N.). 


28486 (JAERI-Conf—95-005(v.2)) Innovative laser technolo- 
gies in nuclear energy. Proceedings of the 6th international 
symposium on advanced nuclear energy research. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1995. 724p. 
(CONF-9403144—: 6. international symposium on advanced nu- 
clear energy research, Mito (Japan), 23-25 Mar 1994). Order 
Number DE95502217. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 69 of the presented papers are indexed individu- 
ally. (J.P.N.). 


28487 (JAERI-Review—95-007) Educational experiments of 
radiochemistry in the nuclear engineering school. Akatsu, Eiko 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jun 1995. 88p. (in Japanese). Order Number 
DE95502146. Source: OSTI; NTIS; INIS. 

Educational experiments of radiochemistry are described. They 
were an improvement of educational experiment of burn-up mea- 
surement as well as experiments on a solvent extraction, a cation 
exchange behavior of ®°Co, liquid scintillation spectrometry and 
half-life determination of ®’Rb, and determination of °7Cs in sea 
water. Two or one of the experiments were ordinarily studied, de- 
pending the occasional situations, by the students of the general 
course or of the nuclear engineering course in the Nuclear Engi- 
neering School, Nuclear Education Center, JAERI from 1976 to 
1994. (author). 


28488 (KURRI-TR-391) Proceedings of the second techni 
cal meeting on nuclear reactor and radiation for engineers. 
Nishihara, Hideaki; Sano, Haruhiko; Koyano, Nobumitu; Nakamura, 
Hiroshi; Fukui, Susumu; Araki, Yasusuke (eds.). Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. Apr 1994. 60p. (In 
Japanese). (CONF-9402152-: 2. technical meeting on nuclear re- 
actor and radiation for engineers, Kumatori (Japan), 21 Feb 1994). 
Order Number DE95502192. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 6 of the presented papers are indexed individually. 
(J.P.N.). 


28489 (LA-UR-95-2099) Desktop modeling as a manage- 
ment tool for budgeting, forecasting, and reporting in an 
analytical laboratory. Hodge, C.A. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950787— 
71: 36. annual meeting of the Institute for Nuclear Materials 





Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95015298. Source: OSTI; NTIS; GPO Dep. 

Managers are often required to quickly and accurately estimate 
resource needs. At times, additional work can be absorbed without 
additional resources. At other times, threshold resource boundaries 
are exceeded requiring an additional quantum of a_ specific 
resource. Cost savings’ estimates, resulting from a reduction in ef- 
forts, are also increasingly becoming a requirement of today’s 
managers. The modeling effort described in this paper was de- 
signed to estimate instrumentation and manpower resource needs 
for an analytical laboratory. It was written using only simple 
spreadsheet software. Analysis can be readily performed with a 
minimum of input and results obtained in a matter of minutes. This 
model has been tuned with many years of empirical data yielding a 
high degree of capability. The model was expanded to meet other 
needs. It can be used to justify capital expenditure when the ulti- 
mate result is cost savings; to examine procedures and operations 
for efficiency increases; and for reporting and regulatory compli- 
ance. This paper demonstrates that accurate and credible 
estimates of resource needs can be readily obtained with a mini- 
mum of effort or specialized knowledge employing only tools that 
are readily available in today's business environment. 


28490 (NUREG/CR-6287) Management concepts and 
satety applications for nuclear fuel facilities. Eisner, H. (George 
Washington Univ., Washington, DC (United States). School of Engi- 
neering and Applied Science); Scotti, R.S.; Delicate, W.S. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Fuel Cycle Safety and Safeguards; George Washington Univ., 
Washington, DC (United States). School of Engineering and Ap- 
plied Science; KEVRIC Co., Inc., Silver Spring, MD (United States). 
May 1995. 129p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; GPO; INIS. 

This report presents an overview of effectiveness of manage- 
ment control of safety. It reviews several modern management 
control theories as well as the general functions of management 
and relates them to safety issues at the corporate and at the pro- 
cess safety management (PSM) program level. Following these 
discussions, structured technique for assessing management of the 
safety function is suggested. Seven modern management control 
theories are summarized, including business process reengineer- 
ing, the learning organization, capability maturity, total quality 
management, quality assurance and control, reliability centered 
maintenance, and industrial process safety. Each of these theories 
is examined for-its principal characteristics and implications for 
safety management. The five general management functions of 
planning, organizing, directing, monitoring, and integrating, which 
together provide control over all company operations, are dis- 
cussed. Under the broad categories of Safety Culture, Leadership 
and Commitment, and Operating Excellence, key corporate safety 
elements and their subelements are examined. The three cate- 
gories under which PSM program-level safety issues are described 
are Technology, Personnel, and Facilities. 


28491 (RERF-AR-93-94) Annual report of Radiation Effects 
Research Foundation, April 1, 1993 - March 31, 1994. Radiation 
Effects Research Foundation, Hiroshima (Japan). 1995. 170p. (In 
Japanese). Order Number DE95502353. Source: OSTI; NTIS; INIS. 

The circumstances that the move of the Hiroshima facilities is in 
the state of reservation due to the budget reduction of USA 
government are reported. As to the investigation and research ac- 
tivities, international cooperation has increased remarkably. The 
council resolved to request United Nations that it designates the 
Radiation Effects Research Foundation to the organ for inquiring 
about the effect of radiation on health and gives aid. The change 
of directors is reported. The research works in fiscal 1993 in De- 
partments of Epidemiology, Pathological Epidemiology, Statistics, 
Clinical Research (in Hiroshima and Nagasaki), Genetic Biochemi- 
cal Laboratory and Cell Genetics Laboratory of Genetics 
Department, Radiation Biology, Radiation Biology (in Nagasaki) are 
reported. The trend of the research works in fiscal 1994 in respec- 
tive Departments is described. As to the plan of Research 
information Center in fiscal 1994, the abolishment of large com- 
puter, the extension of PC network, data base management and 
the computer processing of office works are described. As to the 
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plan of Research Information Center in fiscal 1995, the completion 
of the network connection of all computers, the expansion of the 
data base to input major source data sets, and the introduction of 
software so as to utilize and retrieve data easily are expected. The 
abstracts of new research plan papers and the manuscripts con- 
tributed to scientific journals are collected. (K.1.). 


28492 (WHC-SA-2907) Day-to-day oversight of National 
Laboratory MC&A programs. Sediacek, W.A. (Westinghouse 
Hanford Co., Richland, WA (United States)); Flynn, A.B. Westing- 
house Hanford Co., Richland, WA (United States). Jun 1995. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-950787-68: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015743. Source: OSTI; NTIS; GPO Dep 

The US Department of Energy's (DOE) orders require that its 
Los Alamos Area Office (LAAO) oversee the day-to-day activities 
of the Los Alamos National Laboratory (LANL). Making that over- 
sight unobtrusive is important to keep it from creating additional 
burdens of reports and programs for the LANL. LAAO accom- 
plishes day-to-day oversight of Material Control and Accountability 
(MC&A) at the LANL as an onsite observer of LANL’S in-house 
monitoring activities. Working guidelines established for the LAAO 
observer prevent us from hindering LANL’s program. A subset of 
MC&A activities that spans a wide range of MC&A programs with 
great sensitivity to functionality was selected for monitoring. Thus, 
timely “finger on the pulse” monitoring occurs without smothering 
the laboratory. LAAO and LANL Management negotiated imple- 
mentation and observer guidance for the monitoring process. 
LAAO will apply the method used to other topical areas of the 
Safeguards and Security arena in the future. 


28493 (WR-B-95-05) Audit of Transportation Safeguards 
Division couriers’ work schedules. USDOE Office of Inspector 
General, Albuquerque, NM (United States). Western Regional Audit 
Office. 3 Apr 1995. 22p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI. 

The Albuquerque Operations Office’s (Albuquerque) Transporta- 
tion Safeguards Division (TSD) is responsible for the safe, secure 
transport of nuclear weapons and special nuclear materials. To ac- 
complish its responsibilities, the TSD employs nuclear material 
couriers to drive a fleet of armored tractors, trailers, and escort 
vehicles. The objective of the audit was to determine if TSD estab- 
lished couriers’ work schedules to effectively and economically 
meet operating needs. The nuclear material couriers worked a tra- 
ditional 40-hour work schedule from Monday through Friday. 
However, the traditional work schedule did not fit the job require- 
ments. As a result, the couriers received an average of 22 hours of 
regular pay for idle time each two-week pay period. In addition, the 
couriers received an average of 39 hours of overtime each pay pe- 
riod. We recommended that Albuquerque implement a work 
schedule, such as a first-40 workweek, that more closely corre- 
sponds with the couriers’ actual work requirements. A first-40 
workweek without designating specific days and hours the couriers 
must work. With this schedule, the first 40 hours that couriers 
worked would be considered regularly scheduled work and any 
hours beyond 40 would be overtime. If Albuquerque adopted this 
schedule, we estimated they could save about $1.2 million 
annually. Albuquerque management partially concurred and ac- 
knowledged that cost savings may possibly be realized. However, 
they withheld concurrence on the estimated savings until they con- 
ducted a six-month study 
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Refer also to citation(s) 25110, 25111, 25112, 25113, 25116, 
25125, 25134, 25150, 25161, 25177, 25185, 25198, 25211, 25318, 
25327, 25330, 25475, 25497, 25510, 25513, 25532, 25569, 25604, 
25607, 25645, 25737, 25787, 25809, 25829, 25840, 25841, 25860, 
25862, 25863, 25873, 25874, 25876, 25901, 25907, 25914, 25930, 
25931, 25932, 25933, 25935, 25986, 25991, 25994, 26006, 26008, 
26029, 26031, 26032, 26057, 26079, 26080, 26087, 26090, 26092, 
26093, 26094, 26096, 26146, 26212, 26243, 26245, 26256, 26273, 
26274, 26289, 26292, 26293, 26316, 26373, 26374, 26376, 26402, 
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26476, 26478, 26487, 26517, 26552, 26594, 26603, 26643, 26690, 
26699, 26707, 26711, 26733, 26738, 26763, 26802, 26805, 26830, 
26831, 26837, 26838, 26845, 26850, 26854, 26863, 26877, 26878, 
26885, 26887, 26888, 26889, 26891, 26896, 26899, 26901, 26911, 
26913, 26918, 26947, 26950, 26951, 26952, 26953, 26956, 26961, 
26965, 26966, 26967, 26974, 26983, 26987, 27046, 27077, 27099, 
27110, 27121, 27173, 27207, 27281, 27282, 27304, 27306, 27311, 
27323, 27324, 27331, 27333, 27352, 27353, 27359, 27367, 27369, 
27378, 27387, 27409, 27413, 27414, 27417, 27420, 27428, 27480, 
27495, 27496, 27497, 27499, 27500, 27502, 27580, 27626, 27629, 
27651, 27727, 27728, 27746, 27847, 27850, 27855, 27856, 27857, 
28045, 28091, 28109, 28110, 28114, 28146, 28169, 28176, 28236, 
28335, 28338, 28419, 28566, 28571, 28573 


28494 (ADEME-90-04-0067) Prediction model for the ther- 
mal sensation of individuals. Galeou, N.; Cordier, A. Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France). 
1991. 11p. (in French). Order Number DE95796843. Source: 
OSTI; NTIS (US Sales Only). 

Numerical simulation is often used for thermal analysis in build- 
ings. But most computer methods can only evaluate the inside 
temperature whereas the most important thing to occupants is the 
thermal comfort. Physiologic reactions, which aim at keeping con- 
stant the body temperature, as well as psychologic interpretation 
has to be taken into account. The purpose of this study is to imple- 
ment a software that predicts psychologic reactions, while 
translating physiologic variables into thermal sensations. (TEC). 7 
figs., 2 tabs., 8 refs 


28495 (ANL/EQO/SUMM-—85896) A software perspective of 
environmental data quality. Banerjee, B. Argonne National Lab., 
IL (United States). [1995]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
950601-19: Annual meeting of the American Nuclear Society 
(ANS), Philadelphia, PA (United States), 25-29 Jun 1995). Order 
Number DE95013749. Source: OSTI; NTIS; INIS; GPO Dep. 

Because of the large amount of complex data in environmental 
projects, particularly large decontamination and decommissioning 
projects, the quality of the data has a profound impact on the suc- 
cess and cost of the mission. In every phase of the life cycle of the 
project, including regulatory intervention and legal proceedings, 
maintaining the quality of data and presenting data in a timely and 
meaningful manner are critical. In this paper, a systemic view of 
data quality management from a software engineering perspective 
is presented. A method of evaluation evolves from this view. This 
method complements the principles of the data quality objective. 
When graded adequately, the method of evaluation establishes a 
paradigm for ensuring data quality for new and renewed projects. 
This paper also demonstrates that incorporating good practices of 
software engineering into the data management process leads to 
continuous improvement of data quality. 


28496 (ANL/ER-DIS/TM-3) User’s manual for the data ac- 
quisition system for monitoring the fuel oil spill at the Sandia 
National Laboratories installation in Livermore, California. Wid- 
ing, M.A.; Leser, C.C. Argonne National Lab., IL (United States). 
Apr 1995. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95017218. Source: OSTI; NTIS; GPO Dep. 

This report describes the use of the data acquisition software de- 
veloped by Argonne National Laboratory and installed at the fuel 
oil spill site at Sandia National Laboratories. This software provides 
various programs for interacting with the monitoring and logging 
system that collects electronic data from sensors installed down- 
hole in the study area. This manual provides basic information on 
the design and use of these user interfaces, which assists the site 
coordinator in monitoring the status of the data collection process. 
Four software programs are included in the data acquisition 
software suite to provide the following capabilities: datalogger in- 
teraction, file management, and data security. 


28497 


(ANL/MCS/CP-85726) The ANL/IBM SP scheduling 
system. Lifka, D. Argonne National Lab., IL (United States). 1 Feb 
1995. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-950484-3: IPPS S95: par- 
allel processing symposium, Santa Barbara, CA (United States), 
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25-28 Apr 1995). Order Number DE95013669. Source: 
NTIS; GPO Dep. 

Approximately five years ago scientists discovered that modern 
UNLX workstations connected with ethernet and fiber networks 
could provide enough computational performance to compete with 
the supercomputers. As this concept became increasingly popular, 
the need for distributed queuing and scheduler systems became 
apparent. Systems such as DQS from Florida State University 
were developed and worked very well. Today however, supercom- 
puters such as Argonne National Laboratory's IBM SP system can 
provide more CPU and networking speed than can be obtained 
from these networks of workstations. Nevertheless, because mod- 
ern super computers look like clusters of workstations developers 
felt that the scheduling systems previously used on clusters of 
workstations should still apply. After trying to apply some of these 
scheduling systems to Argonne’s SP environment it became obvi- 
ous that these two computer environments have very different 
scheduling needs. Recognizing this need, and realizing that no one 
has addressed it, we at Argonne developed a new scheduling sys- 
tem. The approach taken in creating this system was unique in that 
user input and interaction were encouraged throughout the devel- 
opment process. Thus a scheduler was built that actually works the 
way the users want it to. 


OSTI; 


28498 (ANL/MCS-TM-188) On automatic differentiation of 
codes with COMPLEX arithmetic with respect to real variables. 
Pusch, G.D. (Argonne National Lab., IL (United States)); Bischof, 
C.; Carle, A. Argonne National Lab., IL (United States). Jun 1995. 
18p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE95017140. Source: OSTI; NTIS; GPO Dep. 

We explore what it means to apply automatic differentiation with 
respect to a set of real variables to codes containing complex arith- 
metic. That is, both dependent and independent variables with 
respect to differentiation are real variables, but in order to exploit 
features of complex mathematics, part of the code is expressed by 
employing complex arithmetic. We investigate how one can apply 
automatic differentiation to complex variables if one exploits the ho- 
momorphism of the complex numbers C onto R°. It turns out that, 
by and large, the usual rules of differentiation apply, but subtle dif- 
ferences in special cases arise for sqrt (), abs (), and the power 
operator. 


28499 (ANL/MCS-TM-192) ADIFOR 2.0 user’s guide (Revi- 
sion B). Bischof, C. (Argonne National Lab., IL (United States)); 
Khademi, P.; Mauer, A.; Hovland, P.; Carle, A. Argonne National 
Lab., IL (United States). Apr 1995. 91p. Sponsored by USDOE, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Purchase Order L25935D; Cooperative Agreement 
NCCW-0027; Coopera Order Number DE95014527. Source: OSTI; 
NTIS; GPO Dep. 

Automatic differentiation is a technique for computing the deriva- 
tives of functions described by computer programs. ADIFOR 
implements automatic differentiation by transforming a collection of 
FORTRAN 77 subroutines that compute a function -finto new FOR- 
TRAN 77 suborutines that compute the derivaties of the outputs of 
{with respect to a specified set of inputs of -{' This guide describes 
step by step how to use version 2.0 of ADIFOR to generate deriva- 
tive code. Familiarity with UNIX and FORTRAN 77 is assumed. 


28500 (ANL/MCS-TM-196) Fortran 77 interface specifica- 
tion to the SparsLinC 1.0 library. Bischof, C.H. (Argonne National 
Lab., IL (United States)); Khademi, P.; Carle, A. Argonne National 
Lab., IL (United States). May 1995. 30p. Sponsored by National 
Science Foundation, Washington, DC (United States);USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95014522. Source: OSTI; NTIS; INIS; GPO Dep. 

The SparsLinC library, written in C, has been developed for 
exploiting sparsity in automatic differentiation of codes. Issues per- 
taining to the proper interface to the library from Fortran programs 
are discussed, including the interpretation of Fortran INTEGERs as 





C pointers, and the representation of Fortran precisions in C. The 
Appendix contains the full set of Fortran Interfaces to the 
SparsLinC library. 


28501 (ANL/MCS-TM-208) Users manual for bfort: Produc- 
ing Fortran interfaces to C source code. Gropp, W. Argonne 
National Lab., IL (United States). Mar 1995. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. Order Number DE95014075. Source: OSTI; NTIS; 
GPO Dep. 

In many applications, the most natural computer language to 
write in may be different from the most natural language to provide 
a library in. For example, many scientific computing applications 
are written in Fortran, while many software libraries-particularly 
those dealing with complicated data structures or dynamic memory 
management-are written in C. Providing an interface so that For- 
tran programs can call routines written in C can be a tedious and 
error-prone process. We describe here a tool that automatically 
generates a Fortran-callable wrapper for routines written in C, us- 
ing only a small, structured comment and the declaration of the 
routine in C. This tool has been used on two large software pack- 
ages, PETSc and the MPICH implementation of MPI. 


28502 (AP-B-95-02) U.S. Department of Energy Office of 
Inspector General report on audit of selected aspects of the 
unclassified computer security program at a DOE headquar- 
ters computing facility. USDOE Office of Inspector General, 
Washington, DC (United States). ADP and Technical Support Div. 
31 Jul 1995. 20p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI. 

The purpose of this audit was to evaluate the effectiveness of 
the unclassified computer security program at the Germantown 
Headquarters Administrative Computer Center (Center). The De- 
partment of Energy (DOE) relies on the application systems at the 
Germantown Headquarters Administrative Computer Center to sup- 
port its financial, payroll and personnel, security, and procurement 
functions. The review was limited to an evaluation of the adminis- 
trative, technical, and physical safeguards governing utilization of 
the unclassified computer system which hosts many of the Depart- 
ment’s major application systems. The audit identified weaknesses 
in the Center’s computer security program that increased the risk 
of unauthorized disclosure or loss of sensitive data. Specifically, 
the authors found that (1) access to sensitive data was not limited 
to individuals who had a need for the information, and (2) accurate 
and complete information was not maintained on the inventory of 
tapes at the Center. Furthermore, the risk of unauthorized disclo- 
sure and loss of sensitive data was increased because other 
controls, such as physical security, had not been adequately imple- 
mented at the Center. Management generally agreed with the audit 
conclusions and recommendations, and initiated a number of ac- 
tions to improve computer security at the Center. 


28503 (BNL-62052) An unconventional method tor load 
balancing. Deng, Y. (Univ. of Stony Brook, NY (United States). 
Center for Scientific Computing); McCoy, R.A.; Marr, R.B.; Peierls, 
R.F. Brookhaven National Lab., Upton, NY (United States). 1995. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950212-9: 7. Society for In- 
dustrial and Applied Mathematics (SIAM) conference on parallel 
processing for scientific computing, San Francisco, CA (United 
States), 15-17 Feb 1995). Order Number DE95016508. Source: 
OSTI; NTIS; GPO Dep. 

A new method of load balancing is introduced based on the idea 
of dynamically relocating virtual processes corresponding to 
computations on an abstract system with a large number of pro- 
cessors. The algorithm introduced preserves the locality of nearest 
neighbor interactions and has been tested on simulated data and a 
molecular dynamics code. 


28504 (BNL-62123) Xtoys: Cellular automata on xwin- 
dows. Creutz, M. (Brookhaven National Lab., Upton, NY (United 
States). Physics Dept.). Brookhaven National Lab., Upton, NY 
(United States). 15 Aug 1995. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9507113—1: International symposium on lattice field theory, 
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Melbourne (Australia), 11-15 Jul 1995). 
DE95017162. Source: OSTI; NTIS; GPO Dep. 

Xtoys is a collection of xwindow programs for demonstrating sim- 
ulations of various statistical models. Included are xising, for the 
two dimensional Ising model, xpotts, for the q-state Potts model, 
xautomalab, for a fairly general class of totalistic cellular automata, 
xsand, for the Bak-Tang-Wiesenfield model of self organized criti- 
cality, and xfires, a simple forest fire simulation. The programs 
should compile on any machine supporting xwindows. 


28505 (CONF-931115—-15) LAPACK++: A design overview 
of object-oriented extensions for high performance linear alge- 
bra. Dongarra, J.J. (Oak Ridge National Lab., TN (United States). 
Mathematical Sciences Section); Pozo, R.; Walker, D.W. Oak 
Ridge National Lab., TN (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Contract DAAL03-91-C-0047. From Supercomputing 
conference on high performance computing and communications; 
Portland, OR (United States); 15-19 Nov 1993. Order Number 
DE95017458. Source: OSTI; NTIS; GPO Dep. 

LAPACK++ is an object-oriented C++ extension of the LAPACK 
(Linear Algebra PACKage) library for solving the common problems 
of numerical linear algebra: linear systems, linear least squares, 
and eigenvalue problems on high-performance computer architec- 
tures. The advantages of an object-oriented approach include the 
ability to encapsule various matrix representations, hide their imple- 
mentation details, reduce the number of subroutines, simplify their 
calling sequences, and provide an extendible software framework 
that can incorporate future extensions of LAPACK such as ScaLA- 
PACK++ for distributed memory architectures. The authors present 
an overview of the object-oriented design of the matrix and decom- 
position classes in C++ and discuss its impact on elegance, 
generality, and performance. 


28506 (CONF-9404137-, pp. 241-248) input/output model- 
ing for process control. Holcomb, T.R. (California Institute of 
Technology, Pasadena, CA (United States)); Rhodes, C.A.; Morari, 
M. Argonne National Lab., IL (United States). [1994]. From 12. 
symposium on energy engineering sciences; Argonne, IL (United 
States); 27-29 Apr 1994. In Proceedings of the Twelfth Symposium 
on Energy Engineering Sciences: Fluid/thermal systems and dy- 
namics. 298p. Order Number DE94017694. Source: OSTI; NTIS; 
GPO Dep. 

Traditionally, for ease of operation and analysis, technological 
systems (manufacturing systems, communication systems, etc.) 
have been designed to behave in as linear a manner as possible. 
Increasingly tight specifications, environmental considerations and 
economic pressures are pushing the operational windows into re- 
gions where assumptions of linearity tend to break down. Despite a 
flurry of activity in the area of nonlinear dynamical systems (both 
analysis and control systems design) we see very few applications 
of these new results. One important reason is the lack of suitable 
nonlinear dynamic models. The objective of this project is the de- 
velopment of tools for building nonlinear models based on input/ 
output data. The developed techniques build on results from non- 
linear time series analysis, classical statistics and chemometrics. 
We show how to use the False Nearest Neighbor method to deter- 
mine the order of a nonlinear ARMAX model, and explore the local 
linear structure of the input/output map via PLS (Partial Least 
Squares or Projection to Local Structures). By putting PLS in the 
general context of “significance regression” we are able to deal ef- 
fectively with collinear data sets involving errors on the inputs 
(“Measurement Error Model”) and outliers (“Robust Regression”). 


28507 (CONF-9409368-1) Utilizing ORACLE tools within 
Unix. Ferguson, R. Oak Ridge National Lab., TN (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract ACO05-840R21400. From International Oak Ridge 
Automatic Computer and Logic Engine (ORACLE) user group 
meeting; San Francisco, CA (United States); 25-30 Sep 1994. Or- 
der Number DE95014028. Source: OSTI; NTIS; GPO Dep. 

Large databases, by their very nature, often serve as reposito- 
ries of data which may be needed by other systems. The 
transmission of this data to other systems has in the past involved 
several layers of human intervention. The Integrated Cargo Data 
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Base (ICDB) developed by Martin Marietta Energy Systems for the 
Military Traffic Management Command as part of the Worldwide 
Port System provides data integration and worldwide tracking of 
cargo that passes through common-user ocean cargo ports. One of 
the key functions of ICDB is data distribution of a variety of data 
files to a number of other systems. Development of automated 
data distribution procedures had to deal with the following con- 
straints: (1) variable generation time for data files, (2) use of only 
current data for data files, (3) use of a minimum number of select 
statements, (4) creation of unique data files for multiple recipients, 
(5) automatic transmission of data files to recipients, and (6) avoid- 
ance of extensive and long-term data storage. 


28508 (CONF-9503165—-1) CensusPlus: A sampling and 
prediction approach for the 2000 census of the United States. 
Wright, T. Oak Ridge National Lab., TN (United States). [1995]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. US Bureau of the Census. From 1995 
annual research conference of the US Bureau of Census; Arling- 
ton, VA (United States); 19-23 Mar 1995. Order Number 
DE95014586. Source: OSTI; NTIS; GPO Dep. 

For a general audience, this paper offers details of a simple pro- 
posal for estimation of the population and housing in the year 2000 
for the United States. Under CensusPlus, two surveys (mass enu- 
meration and plus sample enumeration) are made of a universe 
with M biocks. The mass enumeration results in an initial prelimi- 
nary count for each and every block in the country. The plus 
sample blocks undergo a second extra high quality count which 
when compared with the initial count leads to observed resolved 
counts for the sample blocks. Under a simple model, resolved 
counts are predicted for the nonsample blocks. Hence an optimal 
estimator of N, the universe size. is obtained by adding these ob- 
served (in sample) and predicted (not in sample) resolved block 
counts. In fact, this sum turns out to be the classical ratio estima- 
tor. This one number census collection is additive and consistent 
for all levels of geography. In addition, this paper presents sample 
sizes for the number of blocks required by the plus sample enu- 
meration to support reliable state level estimates of population 
produced by CensusPlus. In particular and using data from the 
1990 Census Files and the 1990 PES Block Data File, it is shown 
that a nationwide deeply stratified probability sample of 22,120 
blocks is needed to ensure that the housing unit population of a 
given state is estimated with a standard error of 40,000 persons. 
The 1990 PES Block Data File also provides some early empirical 
evidence that the model is very likely to hold. 


28509 (DOE/ER/25105-T1) Enhancing functionality and 
performance in the PVM network computing system. Period 1 
progress report. Sunderam, V. Emory Univ., Atlanta, GA (United 
States). Dept. of Mathematics and Computer Science. [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-91ER25105. Order Number DE95015186. Source: 
OSTI; NTIS; GPO Dep. 

The research funded by this grant is part of an ongoing research 
project in heterogeneous distributed computing with the PVM sys- 
tem, at Emory as well as at Oak Ridge Labs and the University of 
Tennessee. This grant primarily supports research at Emory that 
continues to evolve new concepts and systems in distributed com- 
puting, but it also includes the Pl’s ongoing interaction with the 
other groups in terms of collaborative research as well as software 
systems development and maintenance. The research effort at 
Emory has, in this first project period of the renewal (September 
1994-June 1995), focused on (a) /O frameworks for supporting 
data management in PVM; (b) evolution of a multithreaded concur- 
rent computing model; and (c) responsive and portable graphical 
profiling tools for PVM. 


28510 (DOE/ET/53088—708) Pulse dynamics in an unstable 
medium. Baimforth, N.J. (Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies); lerley, G.R.; Worthing, R. Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies. May 1995. 
63p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract FGO5-80ET53088. (IFSR-708). Order Number 
DE95012994. Source: OSTI; NTIS; GPO Dep. 
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A study is presented of a one-dimensional, nonlinear partial dif- 
ferential equation that describes evolution of dispersive, long-wave 
instability. The solutions, under certain specific conditions, take the 
form of trains of well-separated pulses. The dynamics of such pat- 
terns of pulses is investigated using singular perturbation theory 
and with numerical simulation. These tools permit the formulation 
of a theory of pulse interaction, and enable the mapping out of the 
range of behavior in parameter space. There are regimes in which 
steady trains form; such states can be studied with the asymptotic, 
pulse-interaction theory. In other regimes, pulse trains are unstable 
to global, wave-like modes or its radiation. This can precipitate 
more violent phenomena involving pulse creation, or generate peri- 
odic states which may follow Shil’nikov’s route to temporal chaos. 
The asymptotic theory is generalized lo take some account of ra- 
diative dynamics. In the limit of small dispersion, steady trains 
largely cease to exist; the system follows various pathways to tem- 
poral complexity and typical-bifurcation sequences are sketched 
out. The investigation guides us to a critical appraisal of the 
asymptotic theory and uncovers the wealth of different types of be- 
havior present in the system. 


28511 (ENEA-RT-INN—95-07) Porting of a serial molecular 
dynamics code on MIMD platforms. Celino, M. (ENEA, Casaccia 
(Italy). Area Energia e Innovazione). ENEA, Casaccia (Italy). Area 
Energia e Innovazione. May 1995. 67p. Order Number 
DE95789762. Source: OSTI; NTIS (US Sales Only). 

A molecular Dynamics (MD) code, utilized for the study of atom- 
istic models of metallic systems has been parallelized for MIMD 
(Multiple Instructions Multiple Data) parallel platforms by means of 
the Parallel Virtual Machine (PVM) message passing library. Since 
the parallelization implies modifications of the sequential algo- 
rithms, these are described from the point of view of the Statistical 
Mechanics theory. Furthermore, techniques and parallelization 
strategies utilized and the MD parallel code are described in detail. 
Benchmarks on several MIMD platforms (IBM SP1 and SP2, Cray 
T3D, cluster of workstations) allow performances evaluation of the 
code versus the different characteristics of the parallel platforms. 


28512 (ESTSC—000739SGIIP00) RUNTHRU. A Three Dimen- 
sional Triangle Mesh Display Program. Herrin, B. (Martin Marietta 
Corporation, Schenectady, NY (United States)); Zinicola, F; Buono, 
W.G. Knolls Atomic Power Lab., Schenectady, NY (United States). 
1 Sep 1994. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC12-76SN00052. Source: ESTSC. 
Description: SILICON GRAPHIC; SGI IRIX 4.0.5; C; 1 Tape. 
RUNTHRU is a graphics visualization program for very large 3d, 


geometric models. The program runs on Silicon Graphics worksta- 
tions. 


28513 (FNAL—-TM-1863) Proposal for Fermilab remote 
access via ISDN (Ver. 1.0). Lidinsky, W.P.; Martin, D.E. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). 2 Jul 1993. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE95016124. Source: 
OSTI; NTIS; GPO Dep. 

Currently, most users at remote sites connect to the Fermilab 
network via dial-up over analog modems using a dumb terminal or 
a personal computer emulating a dumb terminal. This level of 
connectivity is suitable for accessing a single, character-based ap- 
plication. The power of personal computers that are becoming 
ubiquitous is under-utilized. National HEPnet Management (NHM) 
has been monitoring and experimenting with remote access via the 
integrated services digital network (ISDN) for over two years. Mem- 
bers of NHM felt that basic rate ISDN had the potential for 
providing excellent remote access capability. Initially ISDN was not 
able to achieve this, but recently the situation has improved. The 
authors feel that ISDN can now provide, at a remote site such as a 
user's home, a computing environment very similar to that which is 
available at Fermilab. Such an environment can include direct LAN 
access, windowing systems, graphics, networked file systems, and 
demanding software applications. This paper proposes using ether- 
net bridging over ISDN for remote connectivity. With ISDN remote 
bridging, a remote Macintosh, PC, X-terminal, workstation, or other 
computer will be transparently connected to the Fermilab LAN. Ex- 
cept for a slight speed difference, the remote machine should 
function just as if it were on the LAN at Fermilab, with all network 





services-file sharing, printer sharing, X-windows, etc. - fully avail- 
able. There are two additional reasons for exploring technologies 
such as ISDN. First, by mid-decade environmental legislation such 
as the Federal Clean Air Act of 1990 and Illinois Senate Bill 2177 
will likely force increased remote-worker arrangements. Second, re- 
cent pilot programs and studies have shown that for many types of 
work there may be a substantial cost benefits to supporting work 
away from the site. 


28514 (FZKA-5584) Statistical methods for the analysis of 
congener patterns of halogenated, aromatic compounds. Birn- 
baum, L. (Karlsruhe Univ. (T.H.) (Germany). Inst. fuer Mechanische 
Verfahrenstechnik und Mechanik); Nagel, K.; Vogg, H. 
Forschungszentrum Karlsruhe GmbH Technik und Umwelt (Ger- 
many). Inst. fuer Angewandte Informatik; Forschungszentrum 
Karlsruhe GmbH Technik und Umwelt (Germany). Projekt 
Schadstoff- und Abfallarme Verfahren; Forschungszentrum Karl- 
sruhe GmbH Technik und Umwelt (Germany). Inst. fuer Technische 
Chemie. Apr 1995. 33p. (In German). Order Number DE95798913. 
Source: OSTI; NTIS (US Sales Only). 

Several statistical methods were evaluated for their suitability for 
analyzing the congener patterns of halogenated aromatic 
compounds. The best results were achieved with regression or cor- 
relation analysis. These procedures were used to examine the 
results of a measurement campaign at a large scale municipal 
solid waste incinerator. The results were as follows: - Related 
measurements, with similar congener patterns, were identified in a 
reproducible way; average distributions could be calculated. - A typ- 
ical pattern distributions were recognized; the reasons were found 
to be the analytical results of single compounds. - Experiments 
with extraordinary ratios of PCDD to PCDF or PCBz to PCP were 
found; the reasons were identified. The results of a pattern analy- 
sis are highly dependent on the way in which the distributions are 
normalized. Different possibilities were extensivly discussed. The 
Statistical evaluation of such measurements showed to be the only 
reliable way of analyzing congener patterns and helps to develope 
an understanding of the underlying mechanisms which are respon- 
sible for the formations of different congener patterns. (orig.) 


28515 (GAO/AIMD—95-28) National Test Facility civilian 
agency use of supercomputers not feasible. General Accounting 
Office, Washington, DC (United States). Dec 1994. 12p. Sponsored 
by General Accounting Office, Washington, DC (United States). Or- 
der Number DE95016473. Source: OSTI; NTIS; GPO Dep. 

Based on interviews with civilian agencies cited in the House re- 
port (DOE, DoEd, HHS, FEMA, NOAA), none would be able to 
make effective use of NTF’s excess supercomputing capabilities. 
These agencies stated they could not use the resources primarily 
because (1) NTF’s supercomputers are older machines whose per- 
formance and costs cannot match those of more advanced 
computers available from other sources and (2) some agencies 
have not yet developed applications requiring supercomputer 
capabilities or do not have funding to support such activities. In ad- 
dition, future support for the hardware and software at NTF is 
uncertain, making any investment by an outside user risky. 


28516 (IC—95/91) Stability analysis for a general age- 
dependent vaccination model. El Doma, M. International Centre 
for Theoretical Physics, Trieste (Italy). May 1995. 11p. Order Num- 
ber DE95635644. Source: OSTI; NTIS (US Sales Only); INIS. 

An SIR epidemic model of a general age-dependent vaccination 
model is investigated when the fertility, mortality and removal rates 
depends on age. We give threshold criteria of the existence of 
equilibriums and perform stability analysis. Furthermore a critical 
vaccination coverage that is sufficient to eradicate the disease is 
determined. (author). 12 refs. 


28517 (INPE-4543/PRE/1289) Simulation of double layers. 
Alves, M.V.; Bittencourt, J.A. Instituto de Pesquisas Espaciais 
(INPE), Sao Jose dos Campos, SP (Brazil). May 1988. 3p. Order 
Number DE96600800. Source: OSTI; NTIS; INIS. 

Using an electrostatic 1-dimensional computer simulation model, 
based on particles, the formation of double-layers, resulting from 
the interaction between an electron beam and a thermal plasma is 
investigated. The initial conditions and plasma characteristics 
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introduced in the model were based on the experimental results ob- 
served in the multi-magnetic-dipole double plasma device, at INPE 
Computer simulation results are presented showing the spatial vari- 
ation of the electric potential and the transfer of thermal energy 
between the ambient and beam electrons. (author). 4 refs, 4 figs. 


28518 (JINR-2-70-95, pp. 45-54) MC simulation of zero de- 
gree calorimeter for investigation of Pb-Pb interaction at 160 
GeV/nucleon in WA-98 experiment. Eremeev, R. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy); Fedunov, A.; Maksimov, A.; Shabratova, G.; Slavin, N.; 
Vodop'yanov, A.; Genchev, V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1995. In JINR 
rapid communications. 67p. Order Number DE95635050. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The characteristics of the lead Zero Degree Calorimeter have 
been investigated in the framework of Geant package. This 
calorimeter is used like the major trigger device of nucleus-nucleus 
central collisions. The simulation of nuclear interaction of projectile 
and it's fragments with calorimeter media has been done. The 
calorimeter resolution as a function of projectile energy is evalu- 
ated. The scintillation light absorption in light drivers and the 
fluctuation of photocathode electrons have been taken into ac- 
count. The resolution was equal to: RES=(49.2 + 1)%,/E O+ 
(1.89 + 0.34)%. The maximal radiation load for scintillator tile and 
light drivers has been estimated. It is equal to 2.31 Mrad for single 
scintillators tile and 164 krad for single driver at intensity of 10° Pb 
nuclei per spill for 4 runs by 30 days. 5 refs., 8 figs., 1 tab. 


28519 (JINR-R—11-95-8) On some problems of numerical 
investigation of the quarkonium model with the Coulomb and 
linear potentials. Amirkhanov, |.V.; Zemlyanaya, E.V.; Puzynin, 
1.V.; Puzynina, T.P.; Strizh, T.A. Joint inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Computing Techniques and 
Automation. 1995. 18p. (in Russian). Order Number DE96600801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Matematicheskoe Modelirovanie. 

The mathematical statement of boundary problems is formulated 
for the quark potential QCD model on the basis of Schwinger- 
Dyson and Bethe-Salpeter equations in the case of the 
combination of Coulomb and linear potentials. Mathematical state- 
ment of problem for renormalization of the Schwinger-Dyson 
system is considered. Iterative method on the base of continuous 
analogue of the Newton method is presented for numerical solution 
of the Bethe-Salpeter equation in the framework of considered ap- 
proach. Conditions of description of the mass and the leptonic 
decay constant of pion are discussed. (author). 15 refs., 4 tabs. 


28520 (KAERI-TR-396/93) Verification of ONED90 code. 
Chang, Jong Hwa (Korea Atomic Energy Research Institute, Tae- 
jon (Korea, Republic of)); Lee, Ki Bog; Zee, Sung Kyun; Lee, 
Chang Ho. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of), Dec 1993. 52p. (in Korean). Order Number 
DE96600798. Source: OSTI; NTIS; INIS. 

ONEDS90 developed by KAERI is a 1-dimensional 2-group diffu- 
sion theory code. For nuclear design and reactor simulation, the 
usage of ONED90 encompasses core follow calculation, load fol- 
low calculation, plant power control simulation, xenon oscillation 
simulation and control rod maneuvering, etc. In order to verify the 
validity of ONED90 code, two well-known benchmark problems are 
solved by ONED90 shows very similar result to reference solution. 
(Author) 11 refs., 5 figs., 13 tabs. 


28521 (KAERI-TR-397/93) Interfacing ANSYS to user’s pro- 
grams using UNIX shell program. Kim, In Yong (Korea Atomic 
Energy Research Institute, Taejon (Korea, Republic of)); Kim, 
Beom Shig. Korea Atomic Energy Research Inst., Daeduk (Korea, 
Republic of). Jan 1994. 50p. (In Korean). Order Number 
DE96600799. Source: OSTI; NTIS; INIS. 

It has been considered to be impossible to interface the ANSYS, 
which is the commercial finite element code and whose program is 
not open to public, to the other user’s program. When the analysis 
need to be iterated, the user should wait until the analysis is fin- 
ished and read the ANSYS result to make the input data for every 
iteration. In this report the direct interfacing techniques between 
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the ANSYS and the other program using UNIX shell programming 
are proposed. The detail program lists and the application example 
are also provided. (Author) 19 refs., 6 figs., 7 tabs. 


28522 (KAERI-TR-482/95) Tokamak simulation code man- 
ual. Chung, Moon Kyoo (Korea Atomic Energy Research Institute, 
Taejon (Korea, Republic of)); Oh, Byung Hoon; Hong, Bong Keun; 
Lee, Kwang Won. Korea Atomic Energy Research Inst., Daeduk 
(Korea, Republic of). Jan 1995. 86p. (In Korean). Order Number 
DE96600802. Source: OSTI; NTIS; INIS. 

The method to use TSC (Tokamak Simulation Code) developed 
by Princeton plasma physics laboratory is illustrated. In KT-2 toka- 
mak, time dependent simulation of axisymmetric toroidal plasma 
and vertical stability have to be taken into account in design phase 
using TSC. In this report physical modelling of TSC are described 
and examples of application in JAERI and SERI are illustrated, 
which will be useful when TSC is installed KAERI computer sys- 
tem. (Author) 15 refs., 6 figs., 3 tabs. 


28523 (KFTI-93-30) Computation of integral electron stor- 
age ring beam characteristics in the application package 
DeCA. Version 3.3. A physical model. Gladkikh, P.I.; Strelkov, 
M.A.;  Zelinskij, A.Yu. Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1993. 13p. Order 
Number DE96600803. Source: OSTI; NTIS (US Sales Only); INIS. 

In calculations and optimization of electron storage ring lattices, 
aside from solving the problem of particle motion stability in the 
ring and calculating ring structure functions and betatron tune, it is 
of great importance to determine the integral characteristics such 
as momentum compaction factor, chromaticity of the lattice, emit- 
tance, energy spread, bunch size, beam lifetime, etc. Knowing 
them, one is able to determine all most important properties which 
the beam would have in the storage ring, as well as to work out re- 
quirements for physical equipment of the ring. In this respect it is 
of importance to have a possibility of calculating rapidly all the pa- 
rameters required. This paper describes convenient algorithms for 
calculating integral beam characteristics in electron storage rings, 
which are employed in the application package DeCA. 


28524 (LA-12919) Waste monitoring system for effluents. 
Macdonald, J.M.; Gomez, B.; Trujillo, L.; Malcom, J.E.; Nekimken, 
H.; Pope, N.; Bibeau, R. Los Alamos National Lab., NM (United 
States). Jul 1995. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95016179. Source: OSTI; NTIS; INIS; GPO Dep. 

The waste monitoring system in use at Los Alamos National 
Laboratory’s Plutonium Facility, TA-55, is a computer-based system 
that proves real-time information on industrial effluents. Remote 
computers monitor discharge events and data moves from one 
system to another via a local area network. This report describes 
the history, system design, summary, instrumentation list, displays, 
trending screens, and layout of the waste monitoring system. 


28525 (LA-SUB-95-67) Coupling the FIRAC and CFAST 
computer codes. Final report. Claybrook, S.W. (Numerical Appli- 
cations, Inc., Richland, WA (United States)). Los Alamos National 
Lab., NM (United States); Numerical Applications, Inc., Richland, 
WA (United States). Oct 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG- 
36. Contract 9-XQ3-3876L-1. (NA}9305-01). Order Number 
DE95016514. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the work performed by Numerical Appli- 
cations, Inc. on LANL subcontract 3876L0013-9Q. The primary 
objectives of this work were to generalize the fire compartment in- 
terface in the IBM PC version of FIRAC and to couple FIRAC with 
the CFAST computer code. The resulting FIRAC/CFAST computer 
code would combine the ventilation system and particulate transport 
modeling capabilities of FIRAC with the fire room modeling capabil- 
ities of CFAST. Additional project objectives included debugging 
FIRAC to correct errors that had been reported by the FIRAC-PC 
evaluators and evaluating requirements for modifying the FIRAC 
preprocessor and postprocessor to work with the combined code. 


28526 


(LA-UR-95-1391) Adaptive capture of expert knowl 
edge. Barrett, C.L. (Los Alamos National Lab., NM (United 
States)); Jones, R.D.; Hand, Un Kyong. Los Alamos National Lab.., 
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NM (United States). [1995]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95012054. Source: OSTI; NTIS; GPO Dep. 

A method is introduced that can directly acquire knowledge- 
engineered, rule-based logic in an adaptive network. This adaptive 
representation of the rule system can then replace the rule system 
in simulated intelligent agents and thereby permit further 
performance-based adaptation of the rule system. The approach 
described provides both weight-fitting network adaptation and 
potentially powerful rule mutation and selection mechanisms. Non- 
linear terms are generated implicitly in the mutation process 
through the emergent interaction of multiple linear terms. By this 
method it is possible to acquire nonlinear relations that exist in the 
training data without addition of hidden layers or imposition of ex- 
plicit nonlinear terms in the network. We smoothed and captured a 
set of expert rules with an adaptive network. The motivation for this 
was to (1) realize a speed advantage over traditional rule-based 
simulations; (2) have variability in the intelligent objects not possi- 
ble by rule-based systems but provided by adaptive systems: and 
(3) maintain the understandability of rule-based simulations. A set 
of binary rules was smoothed and converted into a simple set of 
arithmetic statements, where continuous, non-binary rules are per- 
mitted. A neural network, called the expert network, was developed 
to capture this rule set, which it was able to do with zero error. The 
expert network is also capable of learning a nonmonotonic term 
without a hidden layer. The trained network in feedforward opera- 
tion is fast running, compact, and traceable to the rule base. 


28527 (LA-UR-95-1981) Compact location problems with 
budget and communication constraints. Krumke, S.O. (Univ. of 
Wuerzburg (Germany)); Noltemeier, H.; Ravi, S.S.; Marathe, M.V. 
Los Alamos National Lab., NM (United States). [1995]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9506248-1: COCOON ‘95: computing 
and combinatorics, Xian (China), Jun 1995). Order Number 
DE95015258. Source: OSTI; NTIS; GPO Dep. 

The authors consider the problem of placing a specified number 
p of facilities on the nodes of a given network with two nonnegative 
edge-weight functions so as to minimize the diameter of the place- 
ment with respect to the first weight function subject to a diameter 
or sum-constraint with respect to the second weight function. 
Define an (a, @)-approximation algorithm as a polynomial-time al- 
gorithm that produces a solution within a times the optimal value 
with respect to the first weight function, violating the constraint with 
respect to the second weight function by a factor of at most 6. They 
show that in general obtaining an (a, 8)-approximation for any fixed 
a, 8 > 1 is NP-hard for any of these problems. They also present 
efficient approximation algorithms for several of the problems stud- 
ied, when both edge-weight functions obey the triangle inequality. 


28528 (LA-UR-95-2123) STAR: Software Toolkit for Analy- 
sis Research. Doak, J.; Prommel, J.; Hoffoauer, B. Los Alamos 
National Lab., NM (United States). [1995]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950787-78: 36. annual meeting of the Institute 
for Nuclear Materials Management, Palm Desert, CA (United 
States), 9-12 Jul 1995). Order Number DE95016870. Source: 
OSTI; NTIS; GPO Dep. 

This paper provides an update on the development of the Soft- 
ware Toolkit for Analysis Research (STAR). The goal of the STAR 
project is to produce a research tool that facilitates the develop- 
ment and interchange of algorithms for locating phenomena of 
interest in large quantities of data. The authors have applied this 
technology to the Space and Atmospheric Burst Reporting System 
(SAVRS) in support of the Knowledge Fusion Technologies project. 
Data from satellites was enhanced to contain evidence of nuclear 
detonations (nudets). the resulting data was analyzed to determine 
which algorithms were the most effective at detecting nudets; these 
algorithms will eventually be implemented in hardware to allow pro- 
cessing on board future Global Positioning System satellites. They 
wanted to not only solve specific problems from within this domain 
but also to solve them in a computational environment that would 
permit the developed tools to be applied to new domains or differ- 
ent problems in the same domain. This paper presents an 
overview of the software developed for this knowledge fusion 





project. They also present the results of applying the software to 
the enhanced satellite data. 


28529 (LA-UR-95-2510) Video image processing for nu- 
clear safeguards. Rodriguez, C.A. (Los Alamos National Lab., NM 
(United States)); Howell, J.A.; Menlove, H.O.; Brislawn, C.M.; 
Bradley, J.N.; Chare, P.; Gorten, J. Los Alamos National Lab., NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9510200—-1: Carnahan conference on security technology, Surrey 
(United Kingdom), 11 Oct 1995). Order Number DE95017009. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The field of nuclear safeguards has received increasing amounts 
of public attention since the events of the lIraq-UN conflict over 
Kuwait, the dismantiement of the former Soviet Union, and more 
recently, the North Korean resistance to nuclear facility inspections 
by the International Atomic Energy Agency (IAEA). The role of nu- 
clear safeguards in these and other events relating to the world’s 
nuclear material inventory is to assure safekeeping of these materi- 
als and to verify the inventory and use of nuclear materials as 
reported by states that have signed the nuclear Nonproliferation 
Treaty throughout the world. Nuclear safeguards are measures 
prescribed by domestic and international regulatory bodies such as 
DOE, NRC, IAEA, and EURATOM and implemented by the nuclear 
facility or the regulatory body. These measures include destructive 
and non destructive analysis of product materials/process by- 
products for materials control and accountancy purposes, physical 
protection for domestic safeguards, and containment and surveil- 
lance for international safeguards. 

28530 (LA-UR-95-2613) Differential 


sensitivity theory 


applied to the MESA2D code tor multi-material problems. Hen- 
ninger, R.J.; Maudlin, P.J.; Harstad, E.N. Los Alamos National 
Lab., NM (United States). 1995. 6p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950846-10: American Physical Society biennial 


conference on shock compression of condensed matter, Seattle, 
WA (United States), 13-18 Aug 1995). Order Number 
DE95016983. Source: OSTI; NTIS; GPO Dep. 

The technique called Differential Sensitivity Theory (DST) is ex- 
tended to the multi-component system of equations solved by the 
MESA2D hydrocode. DST uses adjoint techniques to determine ex- 
act sensitivity derivatives, i.e., if R is a calculation result of interest 
(response R) and a; is a calculation input (parameter a;), then 9R/ 
8a is defined as the sensitivity. The advantage of using DST is 
that for an n-parameter problem all n sensitivities can be obtained 
by integrating the solutions from only two calculations, a MESA 
calculation and its corresponding adjoint calculation using an Ad- 
joint Continuum Mechanics (ACM) code. Previous papers have 
described application of the technique to one-dimensional, single- 
material problems. This work presents the derivation and solution 
of the additional adjoint equations for the purpose of computing 
sensitivities for two-dimensional, multi-component problems. As an 
example, results for a multi-material flyer plate impact problem fea- 
turing an oblique impact are given. 


28531 (LA-UR-95-2640) IA Glossary. Lane, T.A. (ed.). Los 
Alamos National Lab., NM (United States). [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE95016959. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. COMPUTER NETWORKS/dictionaries; IN- 
FORMATION; DICTIONARIES; COMPUTERIZED CONTROL 
SYSTEMS 


28532 (LA-UR-95-2641) Information architecture project 
presentation to CIC leaders, March 10 1995. Lane, T.A. (ed.). 
Los Alamos National Lab., NM (United States). [1995]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95016958. Source: OSTI; 
NTIS; GPO Dep. 

On March 10, 1995, members of the Laboratory's Information Ar- 
chitecture (IA) project presented an overview of progress-to-date to 
Group and Program Leaders and Deputies in the Computing, Infor- 
mation, and Communications (CIC) division. The presentation 
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included progress reports from each of the seven IA teams: desk- 
top, applications, data warehouse, data, infrastructure, financial 
analysis, metrics, and review. The fundamental purpose was to fa- 
miliarize the CIC leaders with the IA project and to open a dialog 
on how CIC and the IA could better work with each other. On April 
5, 1995, the IA project held an open forum in the Physics Audito- 
rium that reused many of the viewgraphs from the presentation to 
CIC leaders. 


28533 (ORNL/TM—12733) Implementation of parallel matrix 
decomposition for NIKE3D on the KSR1 system. Su, Philip S.; 
Fulton, R.E.; Zacharia, T. Oak Ridge National Lab., TN (United 
States). Jun 1995. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95017197. Source: OSTI; NTIS; GPO Dep. 

New massively parallel computer architecture has revolutionized 
the design of computer algorithms and promises to have significant 
influence on algorithms for engineering computations. Realistic en- 
gineering problems using finite element analysis typically imply 
excessively large computational requirements. Parallel supercom- 
puters that have the potential for significantly increasing calculation 
speeds can meet these computational requirements. This report 
explores the potential for the parallel Cholesky (U™DU) matrix de- 
composition algorithm on NIKE3D through actual computations. 
The examples of two- and three-dimensiona! nonlinear dynamic 
finite element problems are presented on the Kendall Square Re- 
search (KSR1) multiprocessor system, with 64 processors, at Oak 
Ridge National Laboratory. The numerical results indicate that the 
parallel Cholesky (U'DU) matrix decomposition algorithm is attrac- 
tive for NIKE3D under multi-processor system environments. 


28534 (ORNL/TM-12830) Beta testing the Intel Paragon 
MP. Dunigan, T.H. (Oak Ridge National Lab., TN (United States). 
Mathematical Sciences Section). Oak Ridge National Lab., TN 
(United States). Jun 1995. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95016770. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the third phase of a Cooperative Re- 
search and Development Agreement between Oak Ridge National 
Laboratory and Intel in evaluating a 28-node Intel Paragon MP sys- 
tem. An MP node consists of three 50-MHz i860XP’s sharing a 
common bus to memory and to the mesh communications inter- 
face. The performance of the shared-memory MP node is 
measured and compared with other shared-memory multiproces- 
sors. Bus contention is measured between processors and with 


message passing. Recent improvements in message passing and 
/O are also reported. 


28535 (ORNL/TM—12934) EDONIO: Extended distributed 
object network I/O library. D’Azevedo, E.F. (Oak Ridge National 
Lab., TN (United States). Mathematical Sciences Section); Romine, 
C.H. Oak Ridge National Lab., TN (United States). Mar 1995. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95016399. Source: 
OSTI; NTIS; GPO Dep. 

This report describes EDONIO (Extended Distributed Object Net- 
work VO), an enhanced version of DONIO (Distributed Object 
Network I/O Library) optimized for the Intel Paragon Systems using 
the new M-ASYNC access mode. DONIO provided fast file VO ca- 
pabilities in the Intel iPSC/860 and Paragon distributed memory 
parallel environments by caching a copy of the entire file in mem- 
ory distributed across all processors. EDONIO is more memory 
efficient by caching only a subset of the disk file at a time. DONIO 
was restricted by the high memory requirements and use of 32-bit 
integer indexing to handle files no larger than 2 Gigabytes. EDO- 
NIO overcomes this barrier by using the extended integer library 
routines provided by Intel’s NX operating system. For certain 
applications, EDONIO may show a ten-fold improvement in perfor- 
mance over the native NX I/O routines. 


28536 Ethernet filter. Charney, EJ.; Tanzella, A.J.; Wujcik, 
J.G. To Dept. of Energy. 1993. Filed date 19 Jul 1993. U.S. Patent 
Application 8-073,240. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC11-89PN38014. Order Num- 
ber DE95017103. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Disclosed is an electronic device that provides security for a Lo- 
cal Area Network, such as Ethemet. This device compares the 
destination address contained in the network data packet with the 
address of the target computer. If the packet is intended for the 
target computer or for all computers on the network, then the data 
packet is allowed to pass unaltered. Otherwise, when the device 
determines that the target computer is not authorized to receive 
the data packet, dummy data is substituted for the actual data in 
the packet. 


28537 Organic solid state optical switches and method for 
producing organic solid state optical switches. Wasielewski, 
M.R.; Gaines, G.L.; Niemezyk, M.P.; Johnson, D.G.; Gosztola, 
D.J.; O'Neil, M.P. 1993. Filed date 1 Jul 1993. U.S. Patent Applica- 
tion 8-084,093. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31-109-ENG-38. Order Number 
DE95017134. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This invention consists of a light-intensity dependent molecular 
switch comprised of a compound which shuttles an electron or a 
plurality of electrons from a plurality of electron donors to an elec- 
tron acceptor upon being stimulated with light of predetermined 
wavelengths, and a method for making said compound. 


28538 (PNL—10202) Opportunities and challenges of high- 
pertormance computing in chemistry. Guest, M.F. (and others); 
Kendall, R.A.; Nichols, J.A. (eds.). Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1995. 50p. Sponsored by USDOE, 
Washington, DC (United States);Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RL01830 W-31109-ENG-38. Order Number DE95017590. 


Source: OSTI; NTIS; GPO Dep. 

The field of high-performance computing is developing at an ex- 
tremely rapid pace. Massively parallel computers offering orders of 
magnitude increase in performance are under development by all 
the major computer vendors. Many sites now have production facil- 
ities that include massively parallel hardware. Molecular modeling 


methodologies (both quantum and classical) are also advancing at 
a brisk pace. The transition of molecular modeling software to a 
massively parallel computing environment offers many exciting op- 
portunities, such as the accurate treatment of larger, more complex 
molecular systems in routine fashion, and a viable, cost-effective 
route to study physical, biological, and chemical ‘grand challenge’ 
problems that are impractical on traditional vector supercomputers. 
This will have a broad effect on all areas of basic chemical science 
at academic research institutions and chemical, petroleum, and 
pharmaceutical industries in the United States, as well as chemical 
waste and environmental remediation processes. But, this transi- 
tion also poses significant challenges: architectural issues (SIMD, 
MIMD, local memory, global memory, etc.) remain poorly under- 
stood and software development tools (compilers, debuggers, 
performance monitors, etc.) are not well developed. In addition, re- 
searchers that understand and wish to pursue the benefits offered 
by massively parallel] computing are often hindered by lack of ex- 
pertise, hardware, and/or information at their site. A conference 
and workshop organized to focus on these issues was held at the 
National Institute of Health, Bethesda, Maryland (February 1993). 
This report is the culmination of the organized workshop. The main 
conclusion: a drastic acceleration in the present rate of progress is 
required for the chemistry community to be positioned to exploit 
fully the emerging class of Teraflop computers, even allowing for 
the significant work to date by the community in developing soft- 
ware for parallel architectures. 


28539 (PNL—10611) Federal Emergency Management Infor- 
mation System (FEMIS). Data Management Guide, FEMIS: 
Phase 1, Version 1.1u. Burnett, R.A. (and others); Johnson, D.M.; 
Johnson, S.M. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1995. 78p. Sponsored by USDOE, Washington, DC 
(United States);Department of the Army, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95016578. Source: OSTI; NTIS; GPO Dep. 

The Federal Emergency Management Information System 
(FEMIS) is an emergency management planning and analysis tool 
that is being developed under the direction of the U.S. Army 
Chemical and Biological Defense Command. The FEMIS Data 
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Management Guide provides the background, as well as the oper- 
ations and procedures needed to generate and maintain the data 
resources in the system. 


28540 (PNL-—10689) Federal Emergency Management Infor- 
mation System (FEMIS). Bill of Materials (BOM), FEMIS: Phase 
1, Version 1.2. Coonelly, T.F. (and others); Gerhardstein, L.H.; 
Hucks, J.A. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1995. 12p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Army, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE95016579. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the Bill of Materials (BOM) for the Federal 
Emergency Management Information System (FEMIS) for release 
1.1. FEMIS runs on two computer platforms: A UNIX platform, em- 
ployed as a data server, and a personal computer (PC) using a 
Windows NT operating environment. FEMIS will support the use of 
commercial off-the-shelf software (COTS) software applications and 
tools. The hardware set includes a UNIX data server, a PC Com- 
munications server (at the source of MET data only), and a number 
of PC Client workstations, peripheral devices and network support 
equipment as described in this document. Servers and PCs require 
the operating system, utility software, communications and other 
internal cards also listed in the following sections. Several configu- 
ration are possible at a CSEPP Site. In this description, a Site is 
understood to be comprised of several installations, including the 
depot, surrounding Immediate Response Zone (IRZ) and Protective 
Action Zone (PAZ) counties, and the state EOC. In general, the 
main differences between possible configurations are the number 
of users at an installation, the location of the UNIX data server, 
and the WAN link between installations. Two typical installation 
configurations are With Data Server and Without Data Server. The 
number of PC workstations may vary at an installation. 


28541 (PNL-SA-24744) Implementing a secure client/ 
server application. Kissinger, B.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940873-5: 11. office information technology conference, 
Chicago, IL (United States), 23-25 Aug 1994). Order Number 
DE95015803. Source: OSTI; NTIS; GPO Dep. 

There is an increasing rise in attacks and security breaches on 
computer systems. Particularly vulnerable are systems that ex- 
change user names and passwords directly across a network 
without encryption. These kinds of systems include many 
commercial-off-the-shelf client/server applications. A secure 
technique for authenticating computer users and transmitting pass- 
words through the use of a trusted “broker” and public/private keys 
is described in this paper. 


28542 (SAND—94-3128) On certificates and lookahead in 
dynamic graph problems. Khanna, S. (Stanford Univ., Stanford, 
CA (United States)); Motwani, R.; Wilson, R.H. Sandia National 
Labs., Albuquerque, NM (United States). 5 May 1995. 20p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);Sloan (Alfred 
P.) Foundation, New York, NY (United States);Shell Companies 
Foundation, Inc., New York, NY (United States);Schlumberger 
Foundatio DOE Contract AC04-94AL85000. NSF Grand CCR- 
9357849. Order Number DE95013899. Source: OSTI; NTIS; GPO 
Dep. 

Recent work in dynamic graph algorithms has led to efficient 
algorithms for dynamic undirected graph problems such as connec- 
tivity. However, no efficient algorithms are known for the dynamic 
versions of fundamental directed graph problems like strong con- 
nectivity and transitive closure, as well as some undirected graph 
problems such as maximum matchings and cuts. We provide some 
explanation for this lack of success by presenting quadratic lower 
bounds on the certificate complexity of the seemingly difficult prob- 
lems, in contrast to the known linear certificate complexity for the 
problems which have efficient dynamic algorithms. A direct out- 
come of our lower bounds is the demonstration that a generic 
technique for designing efficient dynamic graph algorithms, viz., 
sparsification, will not apply to the difficult problems. More gener- 
ally, it is our belief that the boundary between tractable and 
intractable dynamic graph problems can be demarcated in terms of 





certificate complexity. In many applications of dynamic (di)graph 
problems, a certain form of lookahead is available. Specifically, we 
consider the problems of assembly planning in robotics and the 
maintenance of relations in databases. These give rise to dynamic 
strong connectivity and dynamic transitive closure problems, re- 
spectively. We explain why it is reasonable, and indeed natural and 
desirable, to assume that lookahead is available in these two 
applications. Exploiting lookahead to circumvent their inherent com- 
plexity, we obtain efficient fully-dynamic algorithms for strong 
connectivity and transitive closure. 


28543 (SAND-95-1081C) A lower bound for the QRQW 
PRAM. MacKenzie, P.D. Sandia National Labs., Albuquerque, NM 
(United States). 2 May 1995. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-951069—-1: 7. IEEE symposium on parallel and distributed 
processing, San Antonio, TX (United States), 25-28 Oct 1995). Or- 
der Number DE95013020. Source: OSTI; NTIS; GPO Dep. 

The queue-read, queue-write (QRQW) parallel random access 
machine (PRAM) model is a shared memory model which allows 
concurrent reading and writing with a time cost proportional to the 
contention. This is designed to model currently available parallel 
machines more accurately than either the CRCW PRAM or EREW 
PRAM models. Many algorithmic results have been developed for 
the QRQW PRAM. However, the only lower bound results have 
been fairly simple reductions from lower bounds for other models, 
such as the EREW PRAM or the “few-write” CREW PRAM. Here 
we present a lower bound specific to the QRQW PRAM. This lower 
bound is on the problem of Linear Approximate Compaction (LAC), 
whose input consists of at most m marked items in an array of size 
n, and whose output consists of the rn marked items in an array of 
size 0(m). There is an O(,/log n), expected time randomized algo- 
rithm for LAC on the QRQW PRAM. We prove a lower bound of 
Q(log log log n) expected time for any randomized algorithm for 
LAC. This bound applies regardless of the number of processors 
and memory cells of the QRQW PRAM. The previous best lower 
bound was Q(log* n) time, taken from the known lower bound for 
LAC on the CRCW PRAM. 


28544 (SAND-95-1298C) Integration of access control and 
ancillary information systems. Rodriguez, J.R.; Ahrens, J.S. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950787-10: 36. annual meet- 
ing of the Institute for Nuclear Materials Management, Palm 
Desert, CA (United States), 9-12 Jul 1995). Order Number 
DE95015070. Source: OSTI; NTIS; GPO Dep. 

The DOE has identified the Lawrence Livermore National Labo- 
ratory ARGUS system as the standard entry control system for the 
DOE Complex. ARGUS integrates several key functions, specifi- 
cally, badging, entry control, and verification of clearance status. 
Not all sites need or can afford an ARGUS system. Such sites are 
therefore limited to commercial equipment which provide ARGUS 
like features. In this project an alternative way to integrate com- 
mercial equipment into an integrated system to include badging, 
access control, property control, and automated verification of 
clearance status has been investigated. Such a system would pro- 
vide smaller sites the same functionality as is provided by ARGUS. 
Further, it would allow sites to fully participate in the DOE's con- 
cept of Complex wide access control. This multi-year task is 
comprised of three phases. Phase 1, system requirements and 
definitions, and phase 2, software and hardware development, 
were completed during fiscal year 1994. This report covers these 
two phases and the demonstration system which resulted. Phase 
three would employ the demonstration system to evaluate system 
performance, identify operational limits and to integrate additional 
features. The demonstration system includes a badging station, a 
database server, a managers workstation, an entry control system, 
and a property protection system. The functions have been inte- 
grated through the use of custom interfaces and operator screens 
which greatly increase ease of use. 


28545 


(SAND-$5-1558C) Managing risk in software sys- 
tems. Fletcher, S.K. (and others); Jansma, R.M.; Murphy, M.D. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-94AL85000. (CONF-9505260—1: IFIP SEC 96: 12. 
international information security conference, Samos (Greece), 21- 
24 May 1995). Order Number DE95015261. Source: OSTI; NTIS; 
GPO Dep. 

A methodology for risk management in the design of software 
systems is presented. It spans security, safety, and correct opera- 
tion of software within the context of its environment, and produces 
a risk analysis and documented risk management strategy. It is de- 
signed to be iteratively applied, to attain appropriate levels of detail 
throughout the analysis. The methodology and supporting tools are 
discussed. The methodology is critiqued relative to other research 
in the field. Some sample applications of the methodology are pre- 
sented. 


28546 (SAND-95-1614) Software and Information Life Cy- 
cle (SILC) for the Integrated Information Services Organization. 
Analysis and implementation phase adaptations of the Sandia 
software guidelines: Issue A, April 18, 1995. Eaton, D. (and oth- 
ers); Cassidy, A.; Cuyler, D. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1995. 102p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95016542. Source: OSTI; NTIS; GPO Dep. 

This document describes the processes to be used for creating 
corporate information systems within the scope of the Integrated 
information Services (IIS) Center. This issue A describes the Anal- 
ysis and Implementation phases within the context of the entire life 
cycle. Appendix A includes a full set of examples of the analysis 
set deliverables. Subsequent issues will describe the other life cy- 
cle processes as we move toward enterprise-level management of 
information assets, including information meta-models and an 
integrated corporate information model. The analysis phase as de- 
scribed here, when combined with a specifications repository, will 
provide the basis for future reusable components and improve 
traceability of information system specifications to enterprise busi- 
ness rules. 


28547 (SAND-95-1616C) Flight code validation simulator. 
Sims, B.A. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9510136-1: Meeting on physical and chemical processes in 
combustion, Worcester, MA (United States), 16-18 Oct 1995). Or- 
der Number DE95015854. Source: OSTI; NTIS; GPO Dep. 

An End-To-End Simulation capability for software development 
and validation of missile flight software on the actual embedded 
computer has been developed utilizing a 486 PC, i860 DSP copro- 
cessor, embedded flight computer and custom dual port memory 
interface hardware. This system allows real-time interrupt driven 
embedded flight software development and checkout. The flight 
software runs in a Sandia Digital Airborne Computer (SANDAC) 
and reads and writes actual hardware sensor locations in which 
IMU (Inertial Measurements Unit) data resides. The simulator pro- 
vides six degree of freedom real-time dynamic simulation, accurate 
real-time discrete sensor data and acts on commands and dis- 
cretes from the flight computer. This system was utilized in the 
development and validation of the successful premier flight of the 
Digital Miniature Attitude Reference System (DMARS) in January 
1995 at the White Sands Missile Range on a two stage attitude 
controlled sounding rocket. 


28548 (SAND—95-1755C) The design of a parallel adaptive 
paving all-quadrilateral meshing algorithm. Tautges, T.J. (and 
others); Lober, R.R.; Vaughan, C. Sandia National Labs., Albu- 
querque, NM (United States). 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-95091 83-2: 6. international symposium on computational 
fluid dynamics, Lake Tahoe, NV (United States), 4-8 Sep 1995). 
Order Number DE95016406. Source: OSTI; NTIS; GPO Dep. 
Adaptive finite element analysis demands a great deal of compu- 
tational resources, and as such is most appropriately solved in a 
massively parallel computer environment. This analysis will require 
other parallel algorithms before it can fully utilize MP computers, 
one of which is parallel adaptive meshing. A version of the paving 
algorithm is being designed which operates in parallel but which 
also retains the robustness and other desirable features present in 
the serial algorithm. Adaptive paving in a production mode is 


ERA Vol. 20, No. 11 555 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


demonstrated using a Babuska-Rheinboldt error estimator on a 
classic linearly elastic plate problem. The design of the parallel 
paving algorithm is described, and is based on the decomposition 
of a surface into “virtual” surfaces. The topology of the virtual sur- 
face boundaries is defined using mesh entities (mesh nodes and 
edges) so as to allow movement of these boundaries with smooth- 
ing and other operations. This arrangement allows the use of the 
standard paving algorithm on subdomain interiors, after the negoti- 
ation of the boundary mesh. 


28549 (SAND-95-8670C) The straight-line information se- 
curity architecture. Nilsen, C. Sandia National Labs., Livermore, 
CA (United States). [1995]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950787-31: 36. annual meeting of the Institute for Nuclear 
Materials Management, Palm Desert, CA (United States), 9-12 Jul 
1995). Order Number DE95016006. Source: OSTI; NTIS; GPO 
Dep. 

Comprehensive monitoring can provide a wealth of sensor data 
useful in enhancing the safety, security, and international account- 
ability of stored nuclear material. However, care must be taken to 
distribute this type of data on a need to know basis to the various 
types of users. The following paper describes an exploratory effort 
on behalf of Sandia National Labs to integrate commercially avail- 
able systems to securely disseminate (on a need to know basis) 
both classified and unclassified sensor information to a variety of 
users on the interact 


28550 (UCRL-ID—114972-3, pp. 21, Paper 5) The design and 
implementation of the LLNL gigabit testbed. Garcia, D. 
(Lawrence Livermore National Labs., CA (United States)). 
Lawrence Livermore National Lab., CA (United States). Dec 1994. 
in SERS internship: Fall 1994 abstracts and research papers. 
352p. Order Number DE95009444. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper will look at the design and implementation of the 
LLNL Gigabit testbed (LGTB), where various high speed network- 
ing products, can be tested in one environment. The paper will 
discuss the philosophy behind the design of and the need for the 
testbed, the tests that are performed in the testbed, and the tools 
used to implement those tests. 


28551 (UCRL-JC—118647) Recovery of telemetered data by 
vertical merging algorithms. Hoag, J.E. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Kalibjian, J.R.; Shih, D.; Toy, E.J. 
Lawrence Livermore National Lab., CA (United States). Oct 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9410370—1: 1994 international 
telemetering conference, San Diego, CA (United States), 17-20 Oct 
1994). Order Number DE95015099. Source: OSTI; NTIS; GPO 
Dep. 

One of the requirements for Brilliant Pebbles Flight Experiment 
Three (FE-3) was to develop a telemetry architecture providing ro- 
bust data recovery if downlink problems were encountered. A long 
standing problem in telemetry applications is the recovery of data 
which has been damaged during downlink. Data recovery can be 
significantly improved by telemetering information in a packet for- 
mat which employs redundant mechanisms for data encapsulation. 
A simple statistical algorithm (known as a “merge” algorithm) can 
be run on the captured data to derive a “least damaged” data set. 


28552 (UCRL-JC—120489) Management issues for high per- 
formance storage systems. Louis, S. (Lawrence Livermore 
National Lab., CA (United States)); Burris, R. Lawrence Livermore 
National Lab., CA (United States). Mar 1995. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950985-3: 14. Institute of Electrical and 
Electronics Engineers (IEEE) symposium on mass storage sys- 
tems, Monterey, CA (United States), 11-14 Sep 1995). Order 
Number DE95015033. Source: OSTI; NTIS; GPO Dep. 

Managing distributed high-performance storage systems is com- 
plex and, although sharing common ground with traditional network 
and systems management, presents unique storage-related issues. 
Integration technologies and frameworks exist to help manage 
distributed network and system environments. Industry-driven con- 
sortia provide open forums where vendors and users cooperate to 
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leverage solutions. But these new approaches to open manage- 
ment fall short addressing the needs of scalable, distributed 
storage. We discuss the motivation and requirements for storage 
system management (SSM) capabilities and describe how SSM 
manages distributed servers and storage resource objects in the 
High Performance Storage System (HPSS), a new storage facility 
for data-intensive applications and large-scale computing. Modem 
storage systems, such as HPSS, require many SSM capabilities, 
including server and resource configuration control, performance 
monitoring, quality of service, flexible policies, file migration, file 
repacking, accounting, and quotas. We present results of initial 
HPSS SSM development including design decisions and imple- 
mentation trade-offs. We conclude with plans for follow-on work 
and provide storage-related recommendations for vendors and 
standards groups seeking enterprise-wide management solutions. 


28553 (UCRL-JC—121027) Report of the Hacker Attack 
Working Group, August 1994. Swift, F. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1995. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9505191-—7: 17. Department of Energy computer 
security group training conference, Milwaukee, WI (United States), 
1-4 May 1995). Order Number DE95015201. Source: OSTI; NTIS; 
GPO Dep. 

The Hacker Attack Working Group was formed to study and rec- 
ommend specific ways to protect LLNL computers and their assets 
from attacks from the internet. The nominal timeline for the study 
and making this report was four weeks from the date the task was 
assigned. Accordingly, the group conducted a series of meetings to 
scope out the problem and possible solutions (see Appendix A). 
The group performed these functions and reached consensus on a 
series of recommended solutions. These solutions are listed and 
described in the body of this report. 


28554 (UCRL-JC—121507) Maintenance simulation: Soft- 
ware issues. Luk, C.H.; Jette, M.A. Lawrence Livermore National 
Lab., CA (United States). Jul 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9509217—1: Eurosim simulation congress, Vienna (Austria), 
11-15 Sep 1995). Order Number DE95017285. Source: OSTI; 
NTIS; GPO Dep. 

The maintenance of a distributed software system in a production 
environment involves: (1) maintaining software integrity, (2) main- 
taining and database integrity, (3) adding new features, and (4) 
adding new systems. These issues will be discussed in general: 
what they are and how they are handled. This paper will present 
our experience with a distributed resource management system 
that accounts for resources consumed, in real-time, on a network of 
heterogenous computers. The simulated environments to maintain 
this system will be presented relate to the four maintenance areas. 
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Refer also to citation(s) 25327, 25531, 25533, 25553, 25601, 
25747, 25804, 26094, 26140, 26142, 26221, 26271, 26737, 26855, 
26876, 27164, 27177, 27447, 27450, 27866, 28541, 28546, 28552 


28555 (ANL/MCS/CP-85435) W-transtorm method for 
feature-oriented multiresolution image retrieval. Kwong, M.K. 
(Argonne National Lab., IL (United States). Mathematics and Com- 
puter Science Div.); Lin, B. Argonne National Lab., IL (United 
States). [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-950472— 
18: SPIE international symposium on aerospace/defense sensing 
and dual-use photonics, Orlando, FL (United States), 17-21 Apr 
1995). Order Number DE95013670. Source: OSTI; NTIS; GPO 
Dep. 

Image database management is important in the development of 
multimedia technology. Since an enormous amount of digital im- 
ages is likely to be generated within the next few decades in order 
to integrate computers, television, VCR, cables, telephone and 
various imaging devices. Effective image indexing and retrieval sys- 
tems are urgently needed so that images can be easily organized, 
searched, transmitted, and presented. Here, the authors present a 
local-feature-oriented image indexing and retrieval method based 





on Kwong, and Tang's W-transform. Multiresolution histogram com- 
parison is an effective method for content-based image indexing 
and retrieval. However, most recent approaches perform multireso- 
lution analysis for whole images but do not exploit the local 
features present in the images. Since W-transform is featured by 
its ability to handle images of arbitrary size, with no periodicity as- 
sumptions, it provides a natural tool for analyzing local image 
features and building indexing systems based on such features. In 
this approach, the histograms of the local features of images are 
used in the indexing, system. The system not only can retrieve im- 
ages that are similar or identical to the query images but also can 
retrieve images that contain features specified in the query images, 
even if the retrieved images as a whole might be very different 
from the query images. The local-feature-oriented method also pro- 
vides a speed advantage over the global multiresolution histogram 
comparison method. The feature-oriented approach is expected to 
be applicable in managing large-scale image systems such as 
video databases and medical image databases. 


28556 (ANL/MCS/CP-86649) Random wavelet transforms, 
algebraic geometric coding, and their applications in signal 
compression and de-noising. Bieleck, T. (Univ. of Illinois, 
Chicago, IL (United States)); Song, L.M.; Yau, S.S.T.; Kwong, M.K. 
Argonne National Lab., IL (United States). [1995]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9506223—1: International conference on 
control and information, Hong Kong (China), 5-9 Jun 1995). Order 
Number DE95013736. Source: OSTI; NTIS; GPO Dep. 

The concepts of random wavelet transforms and discrete random 
wavelet transforms are introduced. It is shown that these trans- 
forms can lead to simultaneous compression and de-noising of 
signals that have been corrupted with fractional noises. Potential 
applications of algebraic geometric coding theory to encode the en- 
suing data are also discussed. 


28557 (CONF-9406226—, pp. 54) Methodologies for ad- 
dressing stakeholder concerns when classified information or 
unclassified controlled nuclear information is used in the plan- 
ning process. Williams, L. (EG&G Rocky Flats, Inc., Gokden, CO 
(United States)); Wood, M. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing multiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Public involvement is an integral part of the development of plan- 
ning documents. EG&G Rocky Fliat’s, Inc. (EG&G) Community 
Relations Department in conjunction with the U.S. Department of 
Energy Rocky Flats Office (DOE-RFO) Office of Communications is 
responsible for interfacing with the public and community stake- 
holders groups such as those convened by the Rocky Flat Local 
Impacts Initiative. Public involvement will be key to enhancing pub- 
lic acceptance and confidence in the planning documents. Through 
a strategic planning focus group, which is convened by the Rocky 
Flats Local Impact Initiative, up-front input from the public and reg- 
ulatory stakeholders is provided for the development of planning 
documents and their scope. 


28558 (CONF-9406226-, pp. 141) Searching your site’s 
management information systems. Marquez, W. (S.M. Stoller 
Corp., Boulder, CO (United States)); Rollin, C. Pacific Northwest 
Lab., Richland, WA (United States). [1994]. From DOE integrated 
workshop from strategic planning to baseline and other objectives; 
Golden, CO (United States); 1-2 Jun 1994. In [Modular risk analy- 
sis for assessing multiple waste sites]: Proceedings. 495p. Order 
Number DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy's guidelines for the Baseline Environ- 
mental Management Report (BEMR) encourage the use of existing 
data when compiling information. Specific systems mentioned in- 
clude the Progress Tracking System, the Mixed-Waste Inventory 
Report, the Waste Management Information System, DOE 4700.1- 
related systems, Programmatic Environmental Impact Statement 
(PEIS) data, and existing Work Breakdown Structures. In addition 
to these DOE-Headquarters tracking and reporting systems, there 
are a number of site systems that will be relied upon to produce 
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the BEMR, including: (1) site management control and cost track- 
ing systems; (2) commitment/issues tracking systems; (3) 
program-specific internal tracking systems; (4) Site material/ 
equipment inventory systems. New requirements have often 
prompted the creation of new, customized tracking systems. This is 
a very time and money consuming process. As the BEMR Man- 
agement Plan emphasizes, an effort should be made to use the 
information in existing tracking systems. Because of the wealth of 
information currently available from in-place systems, development 
of a new tracking system should be a last resort. 


28559 (CONF-9406226-, pp. 199-224) The utility of a geo- 
graphic information system in _facilityiand use-related 
opportunities and constraints analysis for the Rocky Flats En- 
vironmental Technology Site. Stewart, J. (S.M. Stoller Corp., 
Boulder, CO (United States)). Pacific Northwest Lab., Richland, 
WA (United States). [1994]. From DOE integrated workshop from 
strategic planning to baseline and other objectives; Golden, CO 
(United States); 1-2 Jun 1994. In [Modular risk analysis for assess- 
ing mutiple waste sites]: Proceedings. 495p. Order Number 
DE95005084. Source: OSTI; NTIS; INIS; GPO Dep. 

Facility/land use-related opportunities and constraints analysis, 
which is indispensable for the evaluation of potential future uses 
for a site, is essentially spatial in nature. Spatial analysis is best 
accomplished using a geographic information system (GIS), as a 
GIS allows the identification and reporting or mapping of complex 
relationships among multiple data layers such as geology, soils, 
vegetation, contamination, and facilities. GIS-based maps and re- 
ports are valuable tools for communicating facility/land use-related 
opportunities and constraints to decision makers. This paper de- 
fines the term “GIS,”, provides an example of how a GIS could be 
used to conduct opportunities and constraints analysis at the 
Rocky Flats Environmental Technology Site (RFETS), and summa- 
rizes the benefits of using a GIS for this analysis. Because a GIS 
is often seen as a “black box” shrouded in technical jargon, this 
paper attempts to describe the concepts and benefits of a GIS in 
language understandable to decision makers who are not GIS ex- 
perts but who migth profit from the use of GIS products. The 
purpose of this paper is to alert DOE decision makers to a valu- 
able source of facility/land use-related information that already 
exists at many sites and that should not be overlook during the 
analysis of future use options. 


28560 (CONF-9406226—, pp. 453-454) Integrated site re- 
sources management system. Gryder, R.K. (Oak Ridge National 
Lab., TN (United States)); Hodge, A.E. Morello, J.J. Pacific North- 
west Lab., Richland, WA (United States). [1994]. From DOE 
integrated workshop from strategic planning to baseline and other 
objectives; Golden, CO (United States); 1-2 Jun 1994. In [Modular 
risk analysis for assessing multiple waste sites]: Proceedings. 
495p. Order Number DE95005084. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Oak Ridge National Laboratory has developed a management 
tool for facility managers, linking various facility-related and ES&H 
databases with maps of the Oak Ridge Reservation. Based on a 
distributed database concept, the systems operates with databases 
distributed to individual PCs and workstations, but responsibility for 
data accuracy resides with the individuals with the knowledge to 
validate the data. 


28561 (DOE/AL/62350—12) Publications desktop survival 
guide. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jun 1995. 229p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95016207. Source: OSTI; NTIS; GPO Dep. 

Purpose of this guide is to document and simplify the writing, 
reviewing, and production process for the Uranium Mill Tailings Re- 
medial Action (UMTRA) Project Technical Assistance Contractor 
(TAC) staff and to provide specific answers concerning the content, 
style, and format of UMTRA Project documents. Goal of the UM- 
TRA Project document preparation process is to deliver to the US 
DOE high-quality documents that meet requirements (meets ex- 
pressed client needs; accurate and consistent technical content; 
clear writing; well organized document; consistent style). A docu- 
ment review process has been established to ensure that TAC 
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documents are accurate, consistent, and well organized. The edit- 
ing process applies standard rules for style and format, spelling, 
grammar, punctuation, and sentence structure to make the docu- 
ment consistent and easier to read. This guide sets forth the rules 
to be applied to UMTRA Project documents. 


28562 (DOE/HR-0141) Information architecture. Volume 1, 
The foundations. USDOE Assistant Secretary for Human Re- 
sources and Administration, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Information Manage- 
ment. Mar 1995. 89p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95016351. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Information Management Planning and Architecture Coordi- 
nating Team was formed to establish an information architecture 
framework to meet DOE’s current and future information needs. 
This department- wide activity was initiated in accordance with the 
DOE Information Management Strategic Plan; it also supports the 
Departmental Strategic Plan. It recognizes recent changes in em- 
phasis as reflected in OMB Circular A-130 and the Information 
Resources Management Planning Process Improvement Team rec- 
ommendations. Sections of this document provides the foundation 
for establishing DOE's Information Architecture: Background, Busi- 
ness Case (reduced duplication of effort, increased integration of 
activities, improved operational capabilities), Baseline (technology 
baseline currently in place within DOE), Vision (guiding principles 
for future DOE Information Architecture), Standards Process, Policy 
and Process Integration (describes relations between information 
architecture and business processes), and Next Steps. Following 
each section is a scenario. A glossary of terms is provided. 


28563 (KIYI-95-8) Program package for acquisition of two- 
dimensional! spectra with using of histogram memory. Zerkin, 
V.V. Akademyiya Nauk Ukrayini, Kiev (Ukraine). Yinstitut 
Yadernikh Doslyidzhen’. 1995. 12p. (In Russian). Order Number 
DE96600797. Source: OSTI; NTIS (US Sales Only); INIS. 
Program package for data acquisition using histogram memory 


for nuclear physic experiments is presented. Structure of package 
allows to carry out several experiments on a single computer, to 
observe data and to control the experiments from different termi- 
nals and via computer network, to process data by independent 
programs simultaneously with acquisition. Package made for PDP- 
11 compatible computer with RT-11 compatible operating system 
11 refs., 2 figs. 


28564 (LA-12998-MS) Guidelines for the implementation of 
an open source information system. Doak, J.; Howell, J.A. Los 
Alamos National Lab., NM (United States). Aug 1995. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95016687. Source: OSTI; 
NTIS; GPO Dep. 

This work was initially performed for the International Atomic En- 
ergy Agency (IAEA) to help with the Open Source Task of the 93 + 
2 Initiative; however, the information should be of interest to any- 
one working with open sources. The authors cover all aspects of 
an open source information system (OSIS) including, for example, 
identifying relevant sources, understanding copyright issues, and 
making information available to analysts. They foresee this docu- 
ment as a reference point that implementors of a system could 
augment for their particular needs. The primary organization of this 
document focuses on specific aspects, or components, of an OSIS; 
they describe each component and often make specific recommen- 
dations for its implementation. This document also contains a 
section discussing the process of collecting open source data and 
a section containing miscellaneous information. The appendix con- 
tains a listing of various providers, producers, and databases that 
the authors have come across in their research. 


28565 (ORNL/ER-298) Waste Area Grouping 4 Site Investi- 
gation Data Management Plan, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. Oak Ridge National Lab., TN (United 
States); CDM Federal Programs Corp., Oak Ridge, TN (United 
States). Mar 1995. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95014996. Source: OSTI; NTIS; GPO Dep. 
Environmental Restoration Program. 
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The purpose of this Data and Records Management Plan 
(DRMP) is to ensure that the ER environmental measurements 
data management process, from planning through measurement, 
recording, evaluation, analysis, use, reporting, and archival of data, 
is controlled in an efficient, comprehensive, and standardized man- 
ner. Proper organization will ensure that data and documentation 
are adequate to describe the procedures, events,and results of the 
Waste Area Grouping (WAG) 4 project. The data management pro- 
cess manages the life cycle of environmental measurements data 
from the planning of data for characterization and remediation deci- 
sions through the collection, review, and actual usage of the data 
for decision-making purposes to the long-term storage of the data. 
The nature of the decision-making process for an Environmental 
Restoration (ER) project is inherently repetitive. Existing data are 
gathered and evaluated to establish what is known about a site. 
Decisions regarding the nature of the contamination and potential 
remedial actions are formulated. Based upon the potential risk to 
human health and the environment, an acceptable level of uncer- 
tainty is defined for each remediation decision. WAG 4 is a 
shallow-waste burial site consisting of three separate areas: (1) 
Solid Waste Storage Area (SWSA) 4, a shallow-land burial ground 
containing radioactive and potentially hazardous wastes; (2) an ex- 
perimental Pilot Pit Area, including a pilot-scale testing pit; and (3) 
sections of two abandoned underground pipelines formerly used for 
transporting liquid, low-level radioactive waste. 


28566 (PNL—10414-Ver.2.1) Data Management Guide: Inte- 
grated Baseline System (IBS). Version 2.1. Bower, J.C. (Bower 
Software Services, Kennewick, Washington (United States)); Bur- 
ford, M.J.; Downing, T.R.; Moise, M.C.; Williams, J.R. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1995. 515p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95012398. Source: 
OSTI; NTIS; GPO Dep. 

The Integrated Baseline System (IBS) is an emergency manage- 
ment planning and analysis tool that is being developed under the 
direction of the US Army Nuclear and Chemical Agency (USANCA). 
The IBS Data Management Guide provides the background, as 
well as the operations and procedures needed to generate and 
maintain a site-specific map database. Data and system managers 
use this guide to manage the data files and database that support 
the administrative, user-environment, database management, and 
operational capabilities of the IBS. This document provides a de- 
scription of the data files and structures necessary for running the 
IBS software and using the site map database. 


28567 (SAND—95-0665C-Rev.) A proposed generic authen- 
tication information element. Tarman, T.D. Sandia National 
Labs., Albuquerque, NM (United States). 1995. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9508147-1: ATM Forum Technical Committee 
meeting, Toronto (Canada), 6 Aug 1995). Order Number 
DE95016092. Source: OSTI; NTIS; GPO Dep. 

This contribution describes a proposed information element that 
can convey authentication information within an ATM signaling 
message. The design of this information element provides a large 
amount of flexibility to the user because it does not specify a 
particular signature algorithm, and it does not specify which infor- 
mation elements must accompany the Authentication IE in a 
signaling message. This allows the user to implement authenti- 
cated signaling based on her site’s security policies and 
performance requirements. 


28568 (SAND-95-1496C) Sputter deposition of ZnS:Mn/ 
SrS:Ce multilayer stacks for use as white phosphor thin film 
electroluminscent panels. Ruffner, J.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Tuenge, R.T.; Sun, Sey-Shing. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-951033-4: 27. international 
technical conference of the Society for the Advancement of Mate- 
rial and Process Engineering (SAMPE): diversity into the next 
century, Albuquerque, NM (United States), 9-12 Oct 1995). Order 
Number DE95015080. Source: OSTI; NTIS; GPO Dep. 

Sputter deposition of ZnS:Mn/SrS:Ce multilayered broad-band 
“white” emission thin film electroluminescent (TFEL) stacks has 





been investigated. To date, deposition of these multilayers has 
been limited to vacuum evaporation techniques and atomic layer 
epitaxy, both of which require two different substrate temperatures 
for growth of high quality ZnS and SrS. This repeated thermal cy- 
cling during multilayer deposition can induce stress, defects, and 
interdiffusion with adversely affect EL performance. Sputter deposi- 
tion of ZnS and SrS produces high quality TFELs for a wider range 
of substrate temperatures. Both materials can be sputter deposited 
at a common temperature (300-350°C) which eliminates the need 
for thermal cycling and increases manufacturability. Luminance out- 
puts from sputter deposited ZnS and SrS thin films are comparable 
to those from evaporated films, making sputtering an attractive al- 
ternative deposition technique for these materials. We report on the 
effects of sputter deposition parameters including chamber pres- 
sure, substrate temperature, and H2S process gas partial pressure 
on the resultant composition and morphology of ZnS:Mn and 
SrS:Ce thin films and multilayers. Their EL performance was evalu- 
ated and correlated to composition and morphology. 


28569 (SAND—95-1549C) Technical and policy issues 
related to semantically and spatially incompatible geodata. Be- 
spalko, S.J.; Ganter, J.H.; Meter, M.D. Van. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9507145-1: Intelligent transportation systems 
and the national information infrastructure workshop, Cambridge, 
MA (United States), 13 Jul 1995). Order Number DE95015244. 
Source: OSTI; NTIS; GPO Dep. 

Both the intelligent Transportation Systems (ITS) and National 
Information Infrastructure (NU) efforts have ambitious goals that 
are expected to improve the fundamental infrastructure, commerce, 
and society of the United States. Achieving these goals will require 
rapid development and deployment of information compatibility 
methods through technical and institutional standards. These stan- 
dards will have to be scaleable and flexible to support new, and 
as-yet-undiscovered, data. Yet they will also need to accommodate 
our valuable data reserves. The area of geospatial data, and thus 
the creation of a National Spatial Data Infrastructure (NSDI), is 
particularly challenging due to the profoundly different forms, evolu- 
tionary histories, and meanings attached to spatial data. We 
discuss technical issues resulting from the different natures and in- 
accuracy of existing geodata, and areas where federal policy could 
lead the way to greater compatibility. 


28570 (SAND-95-1640C) Effects of processing on the 
low-voltage performance of cathodoluminescent garnet 
phosphors. Phillips, M.L.F.; Shea, L.E. Sandia National Labs., Al- 
buauerque, NM (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-951033-10: 27. international technical conference of the 
Society for the Advancement of Material and Process Engineering 
(SAMPE): diversity into the next century, Albuquerque, NM (United 
States), 912 Oct 1995). Order Number DE95015773. Source: 
OSTI; NTIS; GPO Dep. 

Field emission flat panel displays place new demands on the 
performance of cathodoluminescent phosphors. In particular, such 
phosphors must be efficient at lower voltages (ca. 100-1000 V), 
and must withstand higher current densities than are present on 
cathode ray tube screens. ZnO:Zn has been studied extensively as 
a low-voltage phosphor, but problems such as poor chromatic sat- 
uration and temperature sensitivity of emission remain. In this work 
the use of terbium-doped garnet phases such as yttrium aluminum 
garnet (YAG) and gadolinium gallium garnet (GGG) as low voltage 
green-emitting phosphors is evaluated. Hydrothermal synthesis 
yields well-faceted YAG grains with particle diameters of less than 
1 ym. Cathodoluminescent efficiency at a particular voltage was 
not affected by synthetic route, though the hydrothermally synthe- 
sized material was less susceptible to damage at high power 
densities. An efficiency of 3.5 Im/W was observed for GGG:Tb at 
800 V. Deposition of the phosphors onto conducting screens in- 
creased their efficiencies at very low voltages (< 200 V). These 
materials may be considered alternatives to reduced zinc oxide as 
green-emitting phosphors. 


28571 (UCRL-ID—114972-3, pp. 11, Paper 13) Advanced in- 
formation technology: Building stronger databases. Price, D. 
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(Lawrence Livermore National Lab., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). Dec 1994. In SERS 
internship: Fall 1994 abstracts and research papers. 352p. Order 
Number DE95009444. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the attributes of the Advanced Information 
Technology (AIT) tool set, a database application builder designed 
at the Lawrence Livermore National Laboratory. AIT consists of a 
C library and several utilities that provide referential integrity across 
a database, interactive menu and field level help, and a code gen- 
erator for building tightly controlled data entry support. AIT also 
provides for dynamic menu trees, report generation support, and 
creation of user groups. Composition of the library and utilities is 
discussed, along with relative strengths and weaknesses. In addi- 
tion, an instantiation of the AIT tool set is presented using a 
specific application. Conclusions about the future and value of the 
tool set are then drawn based on the use of the tool set with that 
specific application. 


28572 (UCRL-ID-121172) DOE integrated Safeguards and 
Security (DISS) historical document archival and retrieval 
analysis, requirements and recommendations. Guyer, H.B.; Mc- 
Chesney, C.A. Lawrence Livermore National Lab., CA (United 
States). 7 Oct 1994. 78p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95015596. Source: OSTI; NTIS; GPO Dep. 

The overall primary Objective of HDAR is to create a repository 
of historical personnel security documents and provide the func- 
tionality needed for archival and retrieval use by other software 
modules and application users of the DISS/ET system. The soft- 
ware product to be produced from this specification is the Historical 
Document Archival and Retrieval Subsystem The product will pro- 
vide the functionality to capture, retrieve and manage documents 
currently contained in the personnel security folders in DOE Opera- 
tions Offices vaults at various locations across the United States. 
The long-term plan for DISS/ET includes the requirement to allow 
for capture and storage of arbitrary, currently undefined, clearance- 
related documents that fall outside the scope of the 
“cradie-to-grave” electronic processing provided by DISS/ET. How- 
ever, this requirement is not within the scope of the requirements 
specified in this document. 


28573 (UCRL-JC—118793) Aircraft accident data develop- 
ment for aircraft risk evaluation to ground facilities through 
the use of G.I.S. Kimura, C.Y.; Bennett, C.T.; Sandquist, G.M.; 
Smith, S. Lawrence Livermore National Lab., CA (United States). 
10 Mar 1995. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950740—75: Joint 
ASME/JSME pressure vessels and piping conference, Honolulu, HI 
(United States), 23-27 Jul 1995). Order Number DE95015901. 
Source: OSTI; NTIS; GPO Dep. 

The close proximity of airports and air navigation facilities to cer- 
tain ground facilities have been perceived to be a serious hazard 
to the public because of the activities or the large number of peo- 
ple associated with that facility. Examples of aviation threats to 
ground facilities are the collocation of several large commercial 
shopping malls near the approach and departure routes of nearby 
airports. Although the possibility of an aircraft crashing and hitting 
a particular building or facility may be quite small, the results are 
perceived to be serious enough to warrant additional attention. A 
previous paper described how the risk due to aviation traffic near 
ground facilities has been determined in the past, and how this risk 
determination could be improved by focusing on the actual traffic 
patterns near the facility under scrutiny. This paper will extend the 
concepts presented in the previous paper by the application of 
these concepts to a limited example situation. The airport chosen 
for this example application is the Salt Lake City International 
Airport-located near Salt Lake City, Utah. This situation will be ana- 
lyzed through the use of a category of computer software called a 
Geographical information System or G.!.S. Among the features of a 
G.1.S. that lends itself to the evaluation of risks is its ability to man- 
age large amounts of information through the use of its database 
manager. Because aircraft crashes, even those involving general 
aviation, are relatively uncommon events, a probabilistic risk analy- 
sis must be accomplished in order to develop realistic risk 
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estimates without undue conservatism included. This paper will de- 
scribe the data required to calculate the aircraft risk to ground 
facilities, where that data can be obtained, and how it can be orga- 
nized and modified for use by a G.I.S. 


28574 (UCRL-JC—119968) Improved information analysis - 
views and actions. Sheely, K.B. (USDOE, Washington, DC (United 
States)); Manatt, D.R. Lawrence Livermore National Lab., CA 
(United States). Jul 1995. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950787-7: 36. annual meeting of the Institute for Nuclear Materials 
Management, Palm Desert, CA (United States), 9-12 Jul 1995). Or- 
der Number DE95016062. Source: OSTI; NTIS; GPO Dep. 

The IAEA continues to assess, develop, and test recommenda- 
tions for strengthening the cost effectiveness of safeguards. The 
IAEA's investigation has focused on ways to increase Agency ac- 
cess to data, including access to sites and site data, export/import 
data, environmental data, open-source data, and other expanded 
data sources. Although the acquisition of this raw data is essential 
to strengthening safeguards, the effectiveness of the system is go- 
ing to be judged by what the Agency does with the data once they 
have acquired it. Therefore, the IAEA must have the capability to 
organize, analyze and present the data in a timely manner for inter- 
nal management evaluation and external dissemination. The United 


States Department of Energy has established a Safeguards Infor- 
mation Management Systems (SIMS) Initiative to provide support 
and equipment which will improve the IAEA's capability to utilize 
this expanded data to analyze State's nuclear activities. This paper 
will present views on steps to improve information analysis and 
discuss the status of actions undertaken by the SIMS initiative. 
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28575 (IAEA-INFCIRC—377(add.6)) African Regional Co- 
operative Agreement for research, development and training 
related to nuclear science and technology. Extension of agree- 
ment. International Atomic Energy Agency, Vienna (Austria). 10 
May 1995. 6p. (In Arabic, Chinese, English, French, Russian, Order 
Number DE95635122. Source: OSTI; NTIS (US Sales Only); INIS. 
Pursuant to Article XIV.2, the Agreement “shall continue in force 
for a period of five years from the data of its entry into force and 
may be extended for further periods of five years if the Government 
Parties so agree”. The extension of the Agreement entered into 
force on 4 April 1995, upon expiration of the original Agreement. 
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California Univ., Davis, CA (United States). Dept. of Chemical 
Engineering and Materials Science 

Superacid catalysis of light hydrocarbon conversion. Sixth quar- 

terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 
Calitornia Univ., Los Angeles, CA (United States) 

Edge density modification with rf on TFTR and DIll-D, 20:28259 
(R;US) 

Electron acceleration in relativistic plasma waves generated by a 
single frequency short-pulse laser, 20:28424 (R;US) 

California Univ., Los Angeles, CA (United States). School of En- 
gineering and Applied Science 

Transport in statistical media. Final report, May 1, 1988—May 1, 
1990, 20:28168 (R;US) 

California Univ., Riverside, CA (United States). Dept. of Physics 

Outstanding Junior Investigator Award. Final report, 20:27929 
(R;US) 

Calm (James M.), Great Falls, VA (United States) 

ARTI Refrigerant Database, 20:26305 (R;US) 

Canadian Nuclear Society, Toronto, ON (Canada) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 3, Sessions 12-16, 
20:26087 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Sessions 17-24, 20:26088 
(R;US) 

Cannon Technology, Kennewick, WA (United States) 

A demonstration test and evaluation of the Cannon Low-NO, Di- 

gester System. Final report, 20:25797 (R;US) 
Carnegie-Mellon Univ., Pittsburgh, PA (United States) 

The physics of coal liquid slurry atomization. Quarterly technical 
report, January 1995—March 1995, 20:25082 (R;US) 

CDM Federal! Programs Corp., Oak Ridge, TN (United States) 

Maintenance Action Readiness Assessment Plan for Waste Area 
Grouping 1 inactive Tanks 3001-B, 3004-B, T-30, and 3013 at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25559 (R;US) 

Maintenance Action Work Pian for Waste Area Grouping 1 inactive 
tanks 3001-B, 3004-B, T-30, and 3013 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. Environmental Restoration 
Program, 20:25342 (R;US) 

Waste Area Grouping 4 Site Investigation Data Management Plan, 


Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 
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CEA Agence Nationale pour la Gestion des Dechets Radioact- 
ites (ANDRA), 92 - Fontenay-aux-Roses (France) 

Waste treatment at the La Hague and Marcoule sites, 20:25308 
(R;US) 

CEA Centre d’Etudes de Grenoble, 38 (France). Lab. 
d’Electronique et d’Instrumentation 

Stable organic radical characterization and synthesis for the mag- 
netometry ESR (Electron Spin Resonance), 20:26779 (R;FR;In 
French) 

Center for Research on Sulfur in Coal, Carterville, IL (United 
States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation. Quarterly technical progress report 
No. 26, January 1, 1995—March 31, 1995, 20:25034 (R;US) 

Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, 
RJ (Brazil) 

Analysis of 2°° Bi and 25° U photofission cross section in the quasi- 
deuteron region of photonuclear absorption, 20:28050 (R;BR) 

BRST-BFV quantization of chiral Schwinger model, 20:27869 
(R;BR) 

Higgs mechanism in light-front quantized field theory, 20:27867 
(R;BR) 

Low-temperature properties of Ce(Ru;_, Mx)2 Geo, M = Fe,Au, 
20:28178 (R;BR) 

Moessbauer studies on the intermetallic pseudo-ternary Ce(Ru; _, 
Fex)2 Geg compound (0 < x < 1), 20:28179 (R;BR) 

N=1 supersymmetry and super quantum electrodynamic in Atiyah- 
Ward space-time, 20:27872 (R;BR) 

NMR study of Gd Fe,7 Nx intermetallic compounds, 20:28180 
(R;BR) 

On a gauge theory of self-dual field and its quantization, 20:27868 
(R;:BR) 

Percolation and nucleation approaches to nuclear fragmentation: 
criticality in very small systems, 20:28041 (R;BR) 

The BV quantization of superparticles type | and II, 20:27871 (R;BR) 

The quantum algebraic structure of the twisted XXZ chain, 
20:27870 (R;BR) 

City Univ. of New York, NY (United States). Research Foundation 

Growth curve analysis for plasma profiles using smoothing splines. 
Final report, January 1993—January 1995, 20:28265 (R;US) 

Claflin Coll., Orangeburg, SC (United States) 

Student science enrichment training program. Progress report, 
June 1, 1991—May 31, 1992, 20:26159 (R;US) 

Clark Atlanta Univ., GA (United States). Dept. of Engineering 

Study of the effects of ambient conditions upon the performance of 
fan powered, infrared, natural gas burners. Quarterly technical 
progress report, January 1, 1995—March 31, 1995, 20:25237 
(R;US) 

Clemson Univ., SC (United States) 

The magnesium chelation step in chlorophyll biosynthesis. 

Progress report 1993, 20:27621 (R;US) 
Cold Spring Harbor Lab., NY (United States) 

59. Cold Spring Harbor symposium on quantitative biology: 
Molecular genetics of cancer, 20:27633 (R;US) 

Colorado School of Mines, Golden, CO (United States). Dept. of 
Petroleum Engineering 

Interdisciplinary study of reservoir compartments. Quarterly tech- 

nical progress report, [April 1995—June 1995], 20:25156 (R;US) 
Colorado State Dept. of Public Health, Denver, CO (United States) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings sites at Rifle, Colorado. Ap- 
pendix D, Final report, 20:25535 (R;US) 

Colorado State Univ., Fort Collins, CO (United States). Solar En- 
ergy Applications Lab. 

Colorado State University Program for developing, testing, evalu- 
ating and optimizing solar heating systems. Project status report 
for the months of June and July 1995, 20:25741 (R;US) 

Colorado State University Program for developing, testing, evalu- 
ating, and optimizing solar heating and cooling systems. Project 
status report, June 1994—July 1994, 20:25742 (R;US) 

Colorado State University Program for developing, testing, evalu- 
ating and optimizing solar heating systems. Project status 
report, Apri+-May 1995, 20:25743 (R;US) 





Columbia Univ., New York, NY (United States) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report. October 1, 1994— 
December 31, 1994, 20:25178 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report, January 1, 1995— 
March 31, 1995, 20:25179 (R;US) 

Commonwealth Scientific and Industrial Research Organiza- 
tion, North Ryde, NSW (Australia). Div. of Coal and Energy 
Technology 

Thermo-chemical storage and transfer of solar energy using 
CO2/CH4 and CO/H2 methanation reactions, 20:25718 (R;AU) 

Computer Simulation and Analysis, Inc., Idaho Falls, ID (United 
States) 

An implicit steady-state initialization package for the RELAPS 
computer code, 20:25918 (R;US) 

Confederated Tribes of the Umatilla indian Reservation, Pendle- 
ton, OR (United States). Dept. of Natural Resources 

Minthorn Springs Creek summer juvenile release and adult collec- 
tion facility. Annual report 1994, 20:25708 (R;US) 

CONSOL, inc., Library, PA (United States) 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, October 1— 
December 31, 1994, 20:25084 (R:US) 

CONSOL, Inc., Library, PA (United States). Research and Devel- 
opment Dept. 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, January 1, through 
March 31, 1995, 20:25085 (R;US) 

Consolidation Coal Co., Pittsburgh, PA (United States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation. Quarterly technical progress report 
No. 26, January 1, 1995—March 31, 1995, 20:25034 (R;US) 

Coopers and Lybrand, Fort Worth, TX (United States) 

Fort Worth Museum of Science and History: Reports on Federal 
Awards Program for the year ended September 30, 1994, 
20:28479 (R;US) 

Copenhagen Univ. (Denmark) 

A Lagrangian model for dispersion in the atmospheric boundary 
layer, 20:27489 (R;DK) 

Annealing studies of Bi and Kr inclusions in Al, 20:28215 (R;DK) 

Cornell Univ., ithaca, NY (United States) 

Dense inclined flows: Theory and experiments. Quarterly techni- 
cal progress report, January 1, 1995—March 31, 1995, 20:25109 
(R;US) 

Energy and biomass recovery from wastewater. Final report, De- 
cember 1989—December 1990, 20:25684 (R;US) 

CSI Resource Systems, Inc., Washington, DC (United States) 

Integrated solid waste management in Germany, 20:26410 (R;US) 

Custom Coals Corp., Pittsburgh, PA (United States) 

Bench-scale testing of the micronized magnetite process. Third 
quarterly technical progress report, January 1995—March 1995, 
20:25036 (R;US) 
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Danish Wave Power ApS, Copenhagen (Denmark) 

Wave energy converters. Generic technical evaluation study, 
20:25764 (R;DK) 

Wave energy converters. Generic technical evaluation study. Annex 
report B2. Device components and materials, 20:25766 (R;DK) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark) 

Reliable and robust control. A simplified model of a 400 kW Vestas 
WD 34 wind turbine. Preliminary uncertainty description and 
controller design, 20:25772 (R;DK) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik 

Formation of volatile nitrogen compounds during coal pyrolysis 
and devolatilization, 20:25117 (R;DK) 

NO, chemistry in pulse combustion, 20:25235 (R;DK) 


Ebert-ingenieure, Muenchen (Germany) 


Sulfur and nitrogen chemistry in fluidized bed combustion. On the 
importance of dynamically changing reaction conditions, 
20:25118 (R;DK) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering 

Draft project: Solar heating system for the Free School in Ved- 
dinge Bakker, 20:25744 (R;DK;In Danish) 

Tests of components of the solar boiler system from Thermo Dy- 
namics Ltd, 20:25745 (R;DK) 

Danmarks Tekniske Univ., Lyngby (Denmark) 

General purpose flow solver applied to flow over hills, 20:25775 
(R;DK) 

Danmarks Tekniske Univ., 
Varmeisolering 

Development of roof-integrated solar collector with a glass cover, 
20:25746 (R;DK;in Danish) 

Delaware Univ., Newark, DE (United States) 

Superacid catalysis of light hydrocarbon conversion. Sixth quar- 
terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 

Department of Energy, Washington, DC (United States). Office 
of Science and Technology Policy 

Natural resource workshop: Public/private partnership for sustain- 
able use of natural resources, 20:25641 (R;US) 

Deutsche Wissenschafttliche Geselischaft fuer Erdoel, Erdgas 
und Kohle e.V., Hamburg (Germany). Fachgruppe Auf- 
suchung und Gewinnung 

From data acquisition to a deposit model. Programme, lectures, 
attendants, 20:25169 (1;DE;in German) 

Geophysical characterization of deposits and production geo- 
physics. Programme, lectures, list of attendants, 20:25168 
(l;DE;in German) 

Deutscher Verein des Gas- und Wasserfaches e.V., Eschborn 
(Germany) 

DVGW Deutscher Verein des Gas- und Wasserfaches e.V. Annual 
report 1994, 20:26228 (1;DE;In German) 

Deutsches Nationales Komitee des Weltenergierates, Duessel- 
dorf (Germany) 

1994 DNK energy conference. Energy for Germany as an indus- 
trial site, 20:26162 (1;DE;in German) 

Drexel Univ., Philadelphia, PA (United States) 

Conversion of coal wastes into waste-cleaning materials. Quar- 
terly progress report, January 1, 1995—January 31, 1995, 
20:25300 (R;US) 

Drexel Univ., Philadelphia, PA (United States). Dept. of Mechani- 
cal Engineering 

Fuel property effects on engine combustion processes. Final re- 
port, 20:26445 (R;US) 

Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 

Natural convection reactor, 20:26036 (R;US) 

Duke Univ., Durham, NC (United States) 

Novel carbon-ion fuel cells. Second quarter 1995 technical 
progress report, April 1995—June 1995, 20:26260 (R;US) 

DynMcDermott Petroleum Operations Co., New Orleans, LA 
(United States) 

Strategic Petroleum Reserve Site Environmental Report for calen- 
dar year 1994, 20:25223 (R;US) 


Lyngby (Denmark). Lab. for 
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East-West Center, Honolulu, HI (United States). Program on Re- 
sources: Energy and Minerals 
From upstream to downstream: Megatrends and latest develop- 
ments in Latin America’s hydrocarbons sector, 20:26226 (R;US) 
Proceedings of the 1993 InterAmerican Petroleum and Gas Con- 
ference, 20:25202 (R;US) 
Ebert-ingenieure, Muenchen (Germany) 
Development of design tools for integrating solar components in 
the design of solar-oriented buildings; German contribution to 
the IEA programmes SHC Task 12 and ECB Annex 21. Pt. B. 
Reports of the project partners, 20:26452 (R;DE;in German) 
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Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 


Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP) 

From molecules to particles in silane plasmas, 20:28304 (R;CH) 

Observation of multiple kinetic Alfven eigenmodes, 20:28302 
(R;CH) 

Overview of Alfven eigenmode experiments in JET, 20:28303 
(R;CH) 

Sheath impedance effects in very high frequency plasma experi- 
ments, 20:28301 (R;CH) 

Edinburgh Univ. (United Kingdom) 

Wave energy converters. Generic technical evaluation study. An- 
nex report B3. Power take-off systems, 20:25767 (R;DK) 

EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States) 

Electro-optic component mounting device, 20:27277 (PA;US) 

Hazardous fluid leak detector, 20:27294 (PA;US) 

Resolution and shutter speed measurements of an MCPIl with a 
270-ps whole image shutter for a point-source input, 20:27273 
(R;US) 

Turbulence parameterizations for the random displacement 
method (RDM) version of ADPIC, 20:27497 (R;US) 

EG and G Mound Applied Technologies, Miamisburg, OH 
(United States) 

Method for the continuous processing of hermetic fiber optic com- 
ponents and the resultant fiber optic-to-metal components, 
20:27276 (PA;US) 

EG and G Rocky Flats, inc., Goiden, CO (United States). Rocky 
Flats Plant 

Case History of a Clean Water Act Compliance Agreement at the 
Rocky Flats Environmental Technology Site near Golden, Col- 
orado, 20:26199 (R;US) 

Coordinate measuring machine test standard apparatus and 
method, 20:27296 (PA;US) 

Implementation of IAEA safeguards at the Rocky Flats Environ- 
mental Technology Site, 20:25623 (R;US) 

Particle count monitoring of reverse osmosis water treatment for 
removal of low-level radionuclides, 20:26765 (R;US) 

Reference computations of public dose and cancer risk from air- 
borne releases of uranium and Class W plutonium, 20:27725 
(R;US) 

Rocky Flats Environmental Technology Site Ecological Monitoring 
Program 1995 annual report, 20:27563 (R;US) 

EIMCO Processed Equipment Co., Sait Lake City, UT (United 
States) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation. Quarterly technical progress report 
No. 26, January 1, 1995—March 31, 1995, 20:25034 (R;US) 

Electric Power Research Inst., Chattanooga, TN (United States) 

Upgraded coal interest group. First quarterly technical progress re- 
port, October 1, 1994—December 31, 1994, 20:25040 (R;US) 

Upgraded Coal Interest Group. Technical progress report, January 
1, 1995—March 31, 1995, 20:25066 (R;US) 

Electric Power Research Inst., Palo Alto, CA (United States) 

Application of discrete choice analysis for DSM program design, 
20:26408 (RA;US) 

Applying needs-based segmentation to industrial customers, 
20:26233 (RA;US) 

Assessing the worth of electric products and services in a new 
competitive marketplace: A review of market research method- 
ologies and analytic tools, 20:26423 (RA;US) 

Boards and panels aren't just wood products anymore: Two inno- 
vative customer feedback techniques at Duke Power, 20:26420 
(RA;US) 

Business strategy segments: Commercial customers and energy 
efficiency, 20:26232 (RA;US) 

Cleaning up the customer satisfaction waste dump, 20:26432 
(RA;US) 

Collecting program planning and evaluation data from low-income, 
minority households: A case study baseline survey, 20:26429 
(RA;US) 

Competitive intelligence: Getting to know your competitors like 
you have never known them before, 20:26234 (RA;US) 

Deriving models of customer satisfaction: A comparison of alter- 
native quantitative approaches, 20:26433 (RA;US) 
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Developing a customer driven renewable program: Public service 
company of Colorado's use of market research findings, 
20:26161 (RA;US) 

Distinguishing between satisfaction and loyalty: Conceptual, 
methodological & analytical differences, 20:26435 (RA;US) 

Good neighbors make good participants: Measures of social inter- 
action as a predictor of program participation, 20:26424 (RA;US) 

Household’s choices of efficiency levels for appliances: Using 
stated- and revealed-preference data to identify the importance 
of rebates and financing arrangements, 20:26409 (RA;US) 

Integrated program design, delivery, & evaluation: A formula for 
utility success in the turbulent 1990’s, 20:26427 (RA;US) 

Integrating multi-technique research on industry-specific at- 
tributes, 20:26440 (RA;US) 

Managing customer satisfaction: New approaches to measure- 
ment and implementation, 20:26430 (RA;US) 

Marketing Data Warehouse, 20:26221 (RA;US) 

Marketing research for energy service design, 20:26236 (RA;US) 

Reengineering into service excellence research in search of excel- 
lence, 20:26160 (RA;US) 

Removing bias from free-ridership surveys: An application of the 
randomized response technique, 20:26428 (RA;US) 

Strategic prioritization in the industrial market sector, 20:26407 
(RA;US) 

Target marketing to needs based segments, 20:26426 (RA;US) 

Targeting commercial and industrial customers with GIS, 20:26220 
(RA;US) 

The changing role of market research as utilities shift focus from 
rate cases to market places, 20:26235 (RA;US) 

The conversion model: A strategic market segmentation system 
based on customer commitment and potential to change, 
20:26436 (RA;US) 

The Public Service Company of Colorado customer satisfaction in- 
dex (examination of Anova and neural network models), 
20:26434 (RA;US) 

The use of market research in the implementation and evaluation 
of interactive voice response systems, 20:26439 (RA;US) 

The utility and its customer: A complex relationship, 20:26438 
(RA;US) 

Three strikes and you're out! An exploration of the 22 immutable 
laws of marketing and their implications for retail competition, 
20:26237 (RA;US) 

Using alternative segmentation techniques to examine residential 
customer's energy needs, wants, and preferences, 20:26442 
(RA;US) 

Using conjoint analysis as a program evaluation tool, 20:26443 
(RA;US) 

Using customer values as a market driver to override program in- 
centives: Consumers Power Company's Lighten the Load 
Program, 20:26421 (RA;US) 

Using pilot programs to test DSM program features: Wisconsin 
Electric Power Company's air conditioning direct load control 
program, 20:26425 (RA;US) 

Vaiuing improvements in health and environmental quality in Wis- 
consin: Using willingness to pay as a measurement tool, 
20:26422 (RA;US) 

Voice of the customer: Customer satisfaction measurement re- 
sults, recommendations and action plans, 20:26431 (RA;US) 
Your customers may be satisfied, but are they loyal?, 20:26437 

(RA;US) 

“A behavioral-based segmentation methodology the next step be- 

yond classify” update...update...update, 20:26441 (RA;US) 


Electricite de France (EDF), 92 - Clamart (France) 

A mechanical buckling analogy for thermal stability of supercon- 
ducting coils, 20:28236 (R;FR;In French) 

A micro-acoustic nondestructive method to evaluate the irradiation 
embrittlement of 316L steel bolts, 20:25817 (R;FR;In French) 

Industrial integration of act-turbines for Pelton type hydraulic 
wheels, 20:25711 (R;FR;In French) 

Modelling of power plants for the study of plant/grid interactions 
under dynamic operating conditions, 20:26107 (R;FR;In French) 

Modelling of ratchetting, 20:25816 (R;FR;in French) 





Robotic maintenance of the EDF transmission (63 to 400 kV) net- 
work: feasibility study and effects on tower design, 20:26111 
(R;FR;in French) 

Security studies at the planning stage: influence of severe inci- 
dents on the stability of the French power system, 20:26109 
(R;FR;in French) 

Testing of five methods for the control of zebra mussels in cooling 
circuits of power plants located on the Moselle river, 20:25818 
(R;FR;In French) 

The strategy for reactive energy compensation on the French 400 
kV network. Long term orientations, 20:26110 (R;FR;In French) 

ELKRAFT A.m.b.A., Ballerup (Denmark) 

Renewable energy for large-scale power and heat production in 
the future Danish energy system. Main report, 20:26246 
(R;DK;In Danish) 

Scenarios for the Danish society - with special emphasis on the 
energy system. Appendix 1: Renewable energy for large scale 
power and heat production in the future Danish energy system, 
20:26148 (R;DK;In Danish) 

Emory Univ., Atlanta, GA (United States). Dept. of Mathematics 
and Computer Science 

Enhancing functionality and performance in the PVM network 
computing system. Period 1 progress report, 20:28509 (R;US) 

Encoal Corp., Gillette, WY (United States) 

ENCOAL Mild Coal Gasification Demonstration Project. Annual re- 
port, October 1993—September 1994, 20:25046 (R;US) 

ENCOAL mild coal gasification project public design and construc- 
tion report, 20:25047 (R;US) 

The ENCOAL project: Initial commercialization shipment and uti- 
lization of both solid and liquid products. Topical report, 
20:25048 (R;US) 

Endecon Engineering (United States) 

Emerging photovoltaic module technologies at PVUSA: A five- 
year assessment, 20:25730 (R;US) 

Kerman Photovoltaic Power Plant R&D data collection computer 
system operations and maintenance, 20:25728 (R;US) 

ENEA, Casaccia (Italy). Area Energia e Innovazione 

Porting of a serial molecular dynamics code on MIMD platforms, 
20:28511 (R;IT) 

Energistyrelsen, Copenhagen (Denmark) 

Danish experience in valuation of the environmental in the trans- 
portation sector, 20:26169 (RA;DK;In Danish) 

Economic evaluation of energy projects, 20:26164 (R;DK;in Danish) 

Environmental externalities in energy production, 20:26170 
(RA;DK;In Danish) 

Environmental projects in macroperspective, 20:26166 (RA;DK;In 
Danish) 

Macroeffects in a traditional socio-economic project evaluation, 
20:26168 (RA;DK;In Danish) 

Prospects and limitations in application of general equilibrium 
models, 20:26167 (RA;DK;in Danish) 

Socio-economic project evaluation in 
(RA;DK;In Danish) 

Specific needs for evaluation methods in energy policy and plan- 
ning, 20:26165 (RA;DK;In Danish) 

Energy and Environmental Research Corp., Irvine, CA (United 
States) 

Development of advanced NO, control concepts for coal-fired util- 
ity boilers. Final report, 20:25793 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection. 
Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler. Progress report No. 18, January 1—March 31, 1995, 
20:25128 (R;US) 

Energy International Corp., Pittsburgh, PA (United States) 

Technology development for cobalt F-T catalysts. Quarterly techni- 
cal progress report No. 9, October 1, 1994—December 31, 1994, 
20:25697 (R:US) 

Energy Research and Development Corp., Canberra, ACT (Aus- 
tralia) 

Car pooling / ride sharing project, 20:26372 (R;AU) 

The application of the wetting balance technique oil reservoir char- 
acterisation, 20:25167 (R;AU) 


practice, 20:26171 


Fermi National Accelerator Lab., Batavia, IL (United States) 


Thermo-chemical storage and transfer of solar energy using 

CO2/CH4 and CO/H2 methanation reactions, 20:25718 (R;AU) 
Energy Technology Support Unit, Harwell (United Kingdom) 

Wave energy converters. Generic technical evaluation study. 
Annex report B5. Methodology for reliability and economic as- 
sessment, 20:25769 (R;DK) 

Engineering Computer Opteconomics, Inc., Annapolis, MD 
(United States) 
Phased-array ultrasonic surface contour mapping system and 
method for solids hoppers and the like, 20:25114 (PA;US) 
Environmental Measurements Lab., New York, NY (United 
States). Analytical Studies Div. 
Polyport atmospheric gas sampler, 20:27297 (PA;US) 
Environmental Science and Research Foundation, idaho Falls, 
ID (United States) 

Environmental Science and Research Foundation. Annual techni- 
cal report, April 11, 1994—December 31, 1994, 20:27519 (R;US) 

Idaho National Engineering Laboratory Site environmental report 
for Calendar Year 1994, 20:26195 (R;US) 

Epoch Engineering, inc., Gaithersburg, MD (United States) 

Robust, accurate, and non-contacting vibration measurement sys- 
tems: Summary of comparison measurements of the robust 
laser interferometer and typical accelerometer systems. Volume 
1, 20:25975 (R;US) 

Robust, accurate, and non-contacting vibration measurement sys- 
tems: Supplemental appendices presenting comparison 
measurements of the robust laser interferometer and typical ac- 
celerometer systems. Volume 2, 20:25976 (R;US) 

EQE Engineering Consultants, Irvine, CA (United States) 

Meeting performance goals by the use of experience data, 
20:25978 (R;US) 

EQE international, Inc., Irvine, CA (United States) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Summary of results. 
Volume 1, 20:25813 (R;US) 

European Nuclear Society (ENS), Bern (Switzerland) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 3, Sessions 12-16, 
20:26087 (R;US) 

Proceedings of the 7th international Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Sessions 17-24, 20:26088 
(R;US) 
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Fermi National Accelerator Lab., Batavia, IL (United States) 

+y production at CDF, 20:27945 (R;US) 

A limit on o - BR (B= — J/b + x*)/o - BR(BL* — J/wb + K=) in 
Js = 1.8 TeV proton-antiproton collisions, 20:27939 (R;US) 

A new measurement of the W mass, 20:27990 (R;US) 

Access to CAMAC from VxWorks and UNIX in DART, 20:27218 
(R;US) 

B physics prospects beyond the year 2000, 20:27874 (R;US) 
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Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 
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Thermal-Hydraulics NURETH-7. Sessions 17-24, 20:26088 
(R;US) 


Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul 


ture, Vienna (Austria) 

Effect of toxic filtrates of Fusarium oxysporum f. sp. cubense on the 
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Mechanisms of strangeness-changing weak interactions and vio- 
lation of Al=1/2 rule, 20:27968 (IA;RU) 
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power and heat production in the future Danish energy system, 
20:26148 (R;DK;In Danish) 


K 


Kansas State Univ., Manhattan, KS (United States) 


SKYDOSE: A code for gamma skyshine calculations using the in- 
tegral line-beam method, 20:27728 (R;US) 





Kansas Univ. Center for Research, Inc., Lawrence, KS (United 
States) 

Improved oil recovery in fluvial dominated deltaic reservoirs of 
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Reload safety evaluation report for Ulchin nuclear power plant unit 
1, cycle 6, 20:25828 (R;KR;In Korean) 
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Status of LWR primary pressure boundary structural materials, 
20:25934 (R;KR;In Korean) 

Stress analysis of a flow plate for DRBEP-DG, 20:25984 (R;KR;In 
Korean) 

Structural evaluation report of silicon ingot temporary storage rack 
for Korea multi-purpose research reactor, 20:26044 (R;KR;in 
Korean) 


584 ERA Vol. 20, No. 11 


Technical review of the LB-LOCA analysis for China Qinshan-2 
nuclear power plant, 20:25851 (R;KR;In Korean) 

The development of ADS-doped UOz pellet technology for high 
burnup nuclear fuel, 20:25981 (R;KR;In Korean) 

The development of fuel rod mechanical design automation proce- 
dures, 20:25979 (R;KR;In Korean) 

The development of KMRR schedule and progress control system 
(KSPCS) for the master schedule of KMRR project, 20:26042 
(R;KR;In Korean) 

The evaluation of the integrity for the 1st and 2nd welded fuel rod 
from low-tin zry-tube, 20:25980 (R;KR;In Korean) 

The procedure of radiological safety control in KMRR, 20:26043 
(R;KR;In Korean) 

The relaxation of ESFAS/RPS surveillance test requirements, 
20:25832 (R;KR;In Korean) 

The technology of mobile robot with articulated crawler mecha- 
nism, 20:26861 (R;KR;In Korean) 

Tokamak simulation code manual, 20:28522 (R;KR;In Korean) 

Uncertainty quantification of RELAP5/MOD3/KAERI critical flow 
mode! using Marviken experimental data, 20:25932 (R;KR;In 
Korean) 

Verification of ONED90 code, 20:28520 (R;KR;in Korean) 


Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. 

Proceedings of the second technical meeting on nuclear reactor 
and radiation for engineers, 20:28488 (R;JP;In Japanese) 

Proceedings of the specialists’ meeting on radioactive wastes 
management, 20:25315 (R;JP;in Japanese) 

Proceedings of the specialists’ meeting on the assessment for 
next generation fuel 1993, 20:25990 (R;JP;In Japanese) 

Proceedings of the specialists’ meeting on science and engineer- 
ing of fission 1993, 20:28083 (R;JP;In Japanese, English) 

Proceedings of the symposium on 'physical properties and neu- 
tron diffractions on hydrogen-bonded ferroelectrics’, 20:28195 
(R:JP;In Japanese) 

Proceedings of the workshop on improvements of the safety and 
the property of the KUR Heavy-Water Facility, 20:26047 
(R;JP;in Japanese) 

Proceedings of the workshop on the radiation protection optimiza- 
tion of the KURRI, 20:27717 (R;JP;in Japanese) 

Radiation-induced structural changes. 5. Physics and chemistry of 
mesoscopic systems, 20:28214 (R;JP;in Japanese) 


L 


Landesanstalt fuer Umweltschutz Baden-Wuerttemberg, Karl 
sruhe (Germany). Abt. 5: Boden, Abfall, Altlasten 
UV oxidation in the gas phase. Process-technical principle and 
spheres of use of UV oxidation for the clean-up of contaminated 
air. Experience gathered at the Muehlacker pilot test site, and 
hints for users, 20:26809 (R;DE;In German) 


Lawrence Berkeley Lab., CA (United States) 

1994 Annual Conference Program: CIEE, 20:26311 (R;US) 

1995 International Sherwood Fusion Theory Conference, 
20:28255 (R;US) 

A 1.5 GeV compact light source with superconducting bending 
magnets, 20:27196 (R;US) 

A new approach to estimate commercial sector end-use load 
shapes and energy use intensities, 20:26238 (R;US) 

A review of China's energy policy, 20:26163 (R;US) 

Accelerator waveform synthesis and longitudinal beam dynamics 
in a small induction recirculator, 20:27086 (R;US) 

Advancing lighting and daylighting simulation: The transition from 
analysis to design aid tools, 20:26315 (R;US) 

An orthotropic source of thermal atoms, 20:27806 (R;US) 

Analysis of optical stochastic cooling including transverse effects, 
20:27085 (R;US) 

Anomalous gauge boson interactions, 20:27971 (R;US) 

Application of a-Si:H radiation detectors in medical imaging, 
20:27252 (R;US) 

Application of seismic tomographic techniques in the investigation 
of geothermal systems, 20:25751 (R;US) 

Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 





Assessment of acute and late effects to high-LET radiation, 
20:27641 (R;US) 

Beam dynamics issues in an extended relativistic klystron, 
20:27144 (R;US) 

Bounded decision making and analytical biases in demand side 
management, 20:26239 (R;US) 

California Institute for Energy Efficiency: 1993 Annual report, 
20:26270 (R;US) 

Chemical Sciences Division annual report 1994, 20:26740 (R;US) 

Compensation of the “Pacman” tune spread by tailoring the beam 
current, 20:27084 (R;US) 

Computed tomography and optical remote sensing: Development 
for the study of indoor air pollutant transport and dispersion, 
20:27745 (R;US) 

Cryogenic tests of the g-2 superconducting solenoid magnet sys- 
tem, 20:27130 (R;US) 

Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 

Design and testing of the 2 MV heavy ion injector for the Fusion 
Energy Research Program, 20:27804 (R;US) 

Design and testing of the magnetic quadrupole for the Heavy lon 
Fusion Program, 20:27143 (R;US) 

Design of a welltest for determining two-phase hydraulic proper- 
ties, 20:25330 (R;US) 

Design of inductively detuned RF extraction cavities for the Rela- 
tivistic Klystron Two Beam Accelerator, 20:27147 (R;US) 

Development of a simulation tool to evaluate the performance of 
radiant cooling ceilings, 20:26316 (R;US) 

Development of radiation detectors based on hydrogenated amor- 
phous silicon and its alloys, 20:27251 (R;US) 

Effective field theories of baryons and mesons, or, what do quarks 
do?, 20:27922 (R;US) 

Effective parameters, effective processes: From porous flow 
physics to in situ remediation technology, 20:27545 (R;US) 

Electrical performance of a string of magnets representing a half- 
cell of the LHC machine, 20:27149 (R;US) 

Electrical resistivity for detecting subsurface non-aqueous phase 
liquids: A progress report, 20:27543 (R;US) 

End-use energy characterization and conservation potentials at 
DoD Facilities: An analysis of electricity use at Fort Hood, 
Texas, 20:26313 (R;US) 

Entropy and emittance of particle and photon beams, 20:27849 
(R;US) 

Environmental! applications of XANES: Speciation of T-in cement 
after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

Experimental investigations of plasma lens focusing and plasma 
channel transport of heavy ion beams, 20:28386 (R;US) 

Features and dimensions of the Hayward Fault Zone in the Straw- 
berry and Blackberry Creek Area, Berkeley, California, 
20:27539 (R;US) 

Film synthesis on powders by cathodic arc plasma deposition, 
20:26566 (R;US) 

Flavor tests of quark-lepton unification, 20:27921 (R;US) 

Gamma ray sources based on resonant backscattering of laser 
beams with relativistic heavy ion beams, 20:28112 (R;US) 

Geciogical aspects of the nuclear waste disposal problem, 
20:25329 (R;US) 

High spatial resolution radiation detectors based on hydrogenated 
amorphous silicon and scintillator, 20:27250 (R;US) 

improvements on the LBL AECR source, 20:27148 (R;US) 

INDEEP annual report (1994-1995), 20:26271 (R;US) 

Isobutanol-methanol mixtures from synthesis gas. Quarterly techni- 
cal progress report, 1 January—31 March 1995, 20:25702 (R;US) 

Large persistent photochromic effect due to DX centers in AlSb 
doped with selenium, 20:26567 (R;US) 

LBNL Institutional Plan, FY 1996-2001. Draft, 20:27762 (R;US) 
Lighting/HVAC interactions and their effects on annua! and peak 
HVAC requirements in commercial buildings, 20:26240 (R;US) 
Liquid-liquid equilibria for polymer solutions and blends, including 

copolymers, 20:26794 (R;US) 

Low frequency elastic wave scattering by an inclusion: Limits of 
applications, 20:27753 (R;US) 


Lawrence Berkeley Lab., CA (United States) 


Mechanical properties of amorphous hard carbon films prepared 
by cathodic arc deposition, 20:26709 (R;US) 

Merits of a sub-harmonic approach to a single-pass, 1.5-A FEL, 
20:27145 (R;US) 

Mid-gap two-photon four-wave mixing in Ill-V semiconductors, 
20:28173 (R;US) 

Modeling of fermentation with continuous lactic acid removal by 
extraction utilizing reversible chemical complexation, 20:27598 
(R;US) 

Nonlinear optical spectroscopy of diamond surfaces, 20:28133 
(R;US) 

Phase coexistence in multifragmentation?, 20:28087 (R;US) 

Phase equilibria in strong polar fluids using a perturbed hard- 
sphere-chain equation of state combined with three different 
association models, 20:26793 (R;US) 

Precision analog signal processor for beam position measure- 
ments in electron storage rings, 20:27087 (R;US) 

Proceedings of the TOUGH Workshop '95 Lawrence Berkeley 
Laboratory, Berkeley, California, March 20-22, 1995, 20:27542 
(R;US) 

Properties of vacuum arc deposited amorphous hard carbon films, 
20:26710 (R;US) 

Quantum effects in the hot electron microbolometer, 20:28172 
(R;US) 

Quantum mechanical coherence, resonance, and mind, 20:27789 
(R;US) 

Quantum symmetry and photoreactivity of azabenzenes, 
20:26810 (R;US) 

Quasiparticle energy studies of bulk semiconductors, surfaces and 
nanotubes, 20:26712 (R;US) 

Radionuclide behavior in water saturated porous media: Diffusion 
and infiltration coupling of thermodynamically and kinetically con- 
trolled radionuclide water - mineral interactions, 20:27544 (R;US) 

Recovery of propylene glycol from dilute aqueous solutions by 
reversible chemical complexation with organoboronates, 
20:26761 (R;US) 

Semiclassical methods in chemical reaction dynamics, 20:26792 
(R;US) 

Simulation of mukicomponent thin film deposition and growth, 
20:26711 (R;US) 

Solution of K-V envelope equations, 20:27805 (R;US) 

Strangeness production as a function of centrality, 20:28012 (R;US) 

Strongly coupled single-phase flow problems: Effects of density 
variation, hydrodynamic dispersion, and first order decay, 
20:27540 (R;US) 

Structures of 90° domain walls in ferroelectric barium titanate ce- 
ramics, 20:26635 (R;US) 

Superconductivity and observation of ordered structures in dein- 
tercalated Li, NbO2, 20:26636 (R;US) 

Synthesis, structure, and reactivity of high oxidation state silver 
fluorides and related compounds, 20:26796 (R;US) 

The building materials industry in China: An overview, 20:26314 
(R;US) 

The congruence energy: A contribution to nuclear masses and de- 
formation energies, 20:28039 (R;US) 

The effect of rock fragments on the hydraulic properties of soils, 
20:27541 (R;US) 

The generic world-sheet action of irrational conformal field theory, 
20:27895 (R;US) 

The use of transgenic animals to study lipoprotein metabolism, 
20:27658 (R;US) 

Thick amorphous silicon layers suitable for the realization of radia- 
tion detectors, 20:27248 (R;US) 

Toward quantitative STM: Scanning tunneling microscopy study of 
structure and dynamics of adsorbates on transition metal sur- 
faces, 20:26762 (R;US) 

Transverse combining of 4 beams in MBE-4, 20:28387 (R;US) 

Trapped modes in the PEP-Ii B-Factory Interaction Region, 
20:27088 (R;US) 

Two photon physics at RHIC, 20:28113 (R;US) 

Ultrafast spectroscopy of GaAs under magnetic field, 20:28174 
(R;US) 

Ultrafast studies of photodissociation in solution: Dissociation, re- 
combination and relaxation, 20:26811 (R;US) 


ERA Vol. 20, No. 11 585 





Lawrence Berkeley Lab., CA (United States) 


Utilization of amorphous silicon carbide (a-Si:C:H) as a resistive 
layer in gas microstrip detectors, 20:27249 (R;US) 

UV laser ionization and electron beam diagnostics for plasma 
lenses, 20:27146 (R;US) 

Vapor-liquid equilibria for copolymer+solvent systems: Effect of in- 
tramolecular repulsion, 20:26795 (R;US) 

What is a low-energy house?, 20:26312 (R;US) 


Lawrence Berkeley Lab., CA (United States). SSC Central De- 
sign Group 

An introduction to radiation protection for the Superconducting Su- 
per Collider, 20:27075 (R;US) 

Optimization of the cell lattice parameters for the SSC, 20:27074 
(R;US) 

Preliminary report on the design of the Superconducting Super 
Collider, 20:27073 (R:US) 

Report of the SSC Collider Dipole Review Panel, 20:27183 (R;US) 

SSC Safety Review Document, 20:27076 (R;US) 


Lawrence Livermore National Lab., CA (United States) 

3D visualization of chemical transport in porous media, 20:27586 
(R;US) 

A comparison of the shielding performances of the AT-400A, 
Model FL and Model AL-R8 containers, 20:26902 (R;US) 

A direct steam heat option for hydrothermal treatment of municipal 
solid waste, 20:26416 (R;US) 

A field strategy to monitor radioactivity associated with investigation 
derived wastes returned from deep drilling sites, 20:27584 (R;US) 

A level set approach for computing solutions to incompressible 
two- phase flow II, 20:26965 (R;US) 

A neutron-counting instrument for low-level transuranic waste 
20:27257 (R:US) 

A practical microgripper by fine alignment, eutectic bonding and 
SMA actuation, 20:26739 (R;US) 

A review of blasting activity in the former Soviet Union, 20:26482 
(RA;US) 

A second-generation cosmic axion experiment, 20:27864 (R;US) 

A technique using a stellar spectrographic plate to measure terres- 
trial ozone column depth, 20:27503 (R;US) 

A transportable high-resolution gamma-ray spectrometer and 
analysis system applicable to mobile, autonomous or unat- 
tended applications, 20:25636 (R;US) 

Abstracts for student symposium, 20:26838 (R;US) 

Accelerator waveform synthesis and longitudinal beam dynamics 
in a small induction recirculator, 20:27086 (R;US) 

Accurate determination of transparency current in packaged semi- 
conductor lasers and semiconductor optical amplifiers, 
20:27036 (R;US) 

Advanced information technology: Building stronger databases 
20:28571 (RA;US) 

Aircraft accident data development for aircraft risk evaluation to 
ground facilities through the use of G.|.S., 20:28573 (R;US) 

Alkaline detergent recycling via ultrafiltration, 20:26406 (R;US) 

Amplification of femtosecond pulses to 1 J in Cr:LiSrAlFe, 
20:27035 (R;US) 

An automated system for studying the power distribution of eiec- 
tron beams, 20:26594 (RA;US) 

An overview of the on-site inspection measurements from the non- 
proliferation experiment, 20:27343 (RA;US) 

An update on projection methods for transient incompressible vis- 
cous flow, 20:26966 (R;US) 

Analysis of insider threats against computerized nuclear materials 
accountability applications, 20:25637 (R;US) 

Analysis of particle flow in the DIIl-D SOL and divertor, 20:28419 
{R;US) 

Analysis of total least squares in estimating the parameters of a 
mortar trajectory, 20:27311 (RA;US) 

Antiproton catalyzed fusion, 20:28343 (R;US) 

ARAC dispersion modeling support for January—March 1995 Van- 
denberg AFB launches, 20:27498 (R;US) 

Arms control and nonproliferation technologies. First quarter 1995, 
20:26477 (R;US) 

Assessment of sediment monitoring at LLNL, 20:27582 (R;US) 

ASTRID |: Reciprocating pump fed hydrazine rocket Flight Experi- 
ment. Final report, 20:27440 (R;US) 


586 ERA Vol. 20, No. 11 


Atmospheric methods for nuclear test monitoring, 20:27340 
(RA;US) 

Atomic force microscope: Enhanced sensitivity, 20:27285 (R;US) 

Autoignition chemistry of the hexane isomers: An experimental 
and kinetic modeling study, 20:25228 (R;US) 

Automated analysis for microcalcifications in high resolution digital 
mammograms, 20:27654 (R;US) 

Background on the commercial explosive chosen for the non- 
proliferation experiment, 20:27320 (RA;US) 

Blasting activity of the mining industry in the United States, 
20:27317 (RA;US) 

Calculation of a residual mean meridional circulation for a zonal- 
mean tracer transport model: Revision 1, 20:27496 (R;US) 

Calculations of fluid-mineral equilibria in the Aspo Hard Rock Lab- 
oratory, 20:27757 (R;US) 

Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 

CEBRERO containment data report, 20:27405 (R;US) 

Ceramic tile expansion engine housing, 20:26453 (PA;US) 

Characteristics of seismic waves from Soviet peaceful nuclear ex- 
plosions in salt, 20:27755 (R;US) 

Characterization of thin-film multilayers using magnetization 
curves and modeling of low-angle X-ray diffraction data, 
20:26736 (RA;US) 

CHEETAH: A next generation thermochemical code, 20:27378 
(R;US) 

Chemistry and materials science progress report, FY 1994, 
20:27377 (R;US) 

Chloroform and trichloroethylene uptake from water into human 
skin in vitro: Kinetics and risk implications, 20:27744 (R;US) 

Classical Rayleigh Taylor experiments on Nova, 20:28344 (R;US) 

Combline antenna modeling for plasma heating, 20:28430 (R;US) 

Combustion of n-heptane in a shock tube and in a stirred reactor: 
A detailed kinetic modeling study, 20:26836 (R;US) 

Comments on some results derived from the NPE, 20:27326 
(RA;US) 

Comparison of ceramic waste forms produced by hot uniaxial 
pressing and by cold pressing and sintering, 20:25413 (R;US) 
Comparison of cracking kinetics for Kern River 650°F* residuum 

and Midway Sunset crude oil, 20:25199 (R;US) 

Computational fluid dynamics modeling for emergency prepared- 
ness & response, 20:27500 (R;US) 

Computer-aided mapping of stream channels beneath the 
Lawrence Livermore National Laboratory Super Fund Site, 
20:25505 (RA;US) 

Constraints on elastic parameters and implications for lithology on 
VTI media, 20:27761 (R;US) 

Conversion of municipal solid waste to hydrogen, 20:26417 (R;US) 

Cosmic Bombardment IV: Averting catastrophe in the here-and- 
now, 20:27859 (R;US) 

Critical parameters of superconducting materials and structures, 
20:28248 (R;US) 

Crystal structure dependence of antiferromagnetic coupling in 
Fe/Si multilayers, 20:26604 (R;US) 

Current profile evolution during fast wave current drive on the Dill- 
D tokamak, 20:28274 (R:US) 

Degradation mode survey of titanium-base alloys, 20:25412 (R;US) 

Depleted Uranium Hexafluoride Management Program. The tech- 
nology assessment report for the long-term management of 
depleted uranium hexafluoride. Volume 1, 20:25244 (R;US) 

Depleted Uranium Hexafluoride Management Program. The tech- 
nology assessment report for the long-term management of 
depleted uranium hexafluoride. Volume 2, 20:25245 (R;US) 

Depleted uranium hexafluoride: Waste or resource?, 20:25415 
(R;US) 

Desalination processes and performance, 20:26405 (R;US) 

Design and flight testing of a reciprocating pump fed rocket, 
20:26444 (R;US) 

Design of a mid-IR immersion echelle grating spectrograph for re- 
mote sensing, 20:27501 (R;US) 

Detection of inherent and laser-induced scatter in optical materi- 
als, 20:28416 (R;US) 

Determination of plutonium metal origins, 20:25634 (R;US) 





Determining the in situ water content of the Geysers Graywacke of 
Northern California, 20:25763 (RA;US) 

Development of a guidance document for lightning protection of 
DOE facilities, 20:25571 (R;US) 

Development of a short pulse Ne-like x-ray laser, 20:27037 (R;US) 

Development of non-hazardous explosives for security training 
and testing (NESTT), 20:27380 (R;US) 

Direct electron heating with directional fast wave launch on DIII-D. 
Revision 1, 20:28277 (R;US) 

Direct ground water flow direction and velocity measurements us- 
ing the colloidal borescope, 20:27583 (R;US) 

Distance effects on regional discriminants along a seismic profile in 
Northwest Nevada; NPE and nuclear results, 20:27338 (RA;US) 

DOE Integrated Safeguards and Security (DISS) historical 
document archival and retrieval analysis, requirements and rec- 
ommendations, 20:28572 (R;US) 

DOE program on seismic characterization for regions of interest to 
CTBT monitoring, 20:26496 (R;US) 

DSI3D-RCS: Theory manual, 20:26899 (R;US) 

Dynamics of gas-filled hohiraums, 20:28414 (R;US) 

Electrochemical reduction of hexavalent chromium in ground wa- 
ter, 20:27579 (RA;US) 

Electromagnetic and thermal analysis of distributed cooled high 
power millimeter wave windows, 20:27039 (R;US) 

Electron acceleration in relativistic plasma waves generated by a 
single frequency short-pulse laser, 20:28424 (R;US) 

Electron thermal conduction in LASNEX, 20:28335 (R;US) 

Electron transport phenomena and dense plasmas produced by 
ultra-short pulse laser interaction, 20:28339 (R;US) 

EM modeling for GPIR using 3D FDTD modeling codes, 20:26978 
(R;US) 

Emission, plasma formation, and brightness of a PZT ferroelectric 
cathode, 20:27184 (R;US) 

EMP at the Non-Proliferation Experiment, 20:27349 (RA;US) 

EMP from a chemical explosion originating in a tunnel, 20:27345 
(RA;US) 

Environmental Monitoring Plan: Environmental Monitoring Sec- 
tion. Appendix A, Procedures, 20:27494 (R;US) 

EUV reticle pattern repair experiments using 10 KeV neon ions, 
20:27288 (R;US) 

EUV/soft x-ray spectra for low B neutron stars, 20:27863 (R;US) 

Evaluated cross-section libraries and kerma factors for neutrons 
up to 100 MeV on '*C, 20:28090 (R;US) 

Evaluation of a dry process for conversion of U-AVLIS product to 
UF.. Milestone U361, 20:25248 (R;US) 

Evaluation of beryllium exposure assessment and control pro- 
grams at AWE, Cardiff Facility, Rocky Flats Plant, Oak Ridge 
Y-12 Plant and Lawrence Livermore National Laboratory. Phase 
1, 20:27743 (R;US) 

Evaluation of the “l,;,;2 terminal level lifetime for several 
neodymium-doped laser crystals and glasses, 20:27042 (R;US) 

Evaluation of tradeoffs among costs and benefits of material-control 
measures, confidence-building and verification measures, and 
nonproliferation and arms-controls objectives, 20:26494 (R;US) 

Evaporation rate and composition monitoring of electron beam 
PVD processes, 20:26600 (R;US) 

Evidence of meit in “soft” recovered copper jets, 20:26835 (R;US) 

Explosive performance on the non-proliferation experiment, 
20:27322 (RA;US) 

Fatigue crack growth in lithium hydride, 20:26652 (R;US) 

Filtered fluorescer x-ray detector, 20:27259 (R;US) 

Final report on the Groundwater Isotope Project in the Brentwood 
Region of East Contra Costa County, California, 20:27581 (R;US) 

Fluvial terrace dating using in situ cosmogenic *'Ne, 20:27578 
(RA;US) 

FT-ICR mass spectrometry of very highly charged atomic ions, 
20:28149 (R;US) 

Gamma-ray imaging as a tool for uranium processing plants, 
20:25246 (R;US) 

Generation of low-frequency electric and magnetic fields during 
large- scale chemical and nuclear explosions, 20:27400 (R;US) 

Genetically modified CHO cells for studying the genotoxicity of 
heterocyclic amines from cooked foods, 20:27672 (R;US) 


Lawrence Livermore National Lab., CA (United States) 


Geologic and tectonic characteristics of rockbursts, 20:27756 
(R;US) 

Geology, geophysics, and physical properties of the U12n.25 non- 
proliferation experiment site, 20:27325 (RA;US) 

Hadron particle theory, 20:27642 (R;US) 

Hazard assessment of residues from DMSO solutions of PBX- 
9404 and LX-10, 20:27379 (R;US) 

High average power laser for EUV lithography, 20:27289 (R;US) 

High gradient insulator technology for the dielectric wall accelera- 
tor, 20:27186 (R;US) 

High power, high beam quality solid state lasers for materials pro- 
cessing applications, 20:27032 (R;US) 

Hohiraum drive and implosion experiments on Nova. Revision 1, 
20:28340 (R;US) 

Hydroacoustic observations of the NPE, 20:27342 (RA;US) 

Hydrodynamic instability experiments and simulations, 20:26967 
(R;US) 

Hydrogen transport and storage in engineered glass micro- 
spheres, 20:25659 (R;US) 

HYLIFE-II: An approach to a long-lived, first-wall component for in- 
ertial fusion power plants, 20:28409 (R;US) 

Hyperspectral imaging in the infrared using LIFTIRS, 20:27303 
(R;US) 

Imaging radar for bridge deck inspection, 20:26903 (R;US) 

Implementation of a random displacement method (RDM) in the 
ADPIC model framework, 20:27499 (R;US) 

Implementation of ISO 10110 optics drawing standards for the Na- 
tional Ignition Facility, 20:28433 (R;US) 

Improved information analysis - views and actions, 20:28574 (R;US) 

In vitro synthesis and purification of PhiP-deoxyguanosine and 
PhiP-DNA oligomer covalent complexes, 20:27625 (RA;US) 

increased damage thresholds due to laser pulse modulation, 
20:28428 (R;US) 

Industrial burner modeling: Final report for the CIEE, 20:26985 
(R;US) 

Inertial Confinement Fusion quarterly report, October-December 
1994. Volume 5, No. 1, 20:28434 (R;US) 

Inertial Confinement Fusion quarterly report, January—March 
1995. Volume 5, No. 2, 20:28435 (R;US) 

Inertial fusion energy target injection, tracking, and beam pointing, 
20:28436 (R;US) 

Infrasonic measurements of the Non-Proliferation Experiment, 
20:27341 (RA;US) 

Inhomogeneous primordial nucleosynthesis and new abundance 
constraints on Q,h*, 20:27858 (R;US) 

Initial results from the Lick Observatory laser guide star adaptive 
optics system, 20:26904 (R;US) 
Intelligent self-configuring client-server analysis software for high- 
resolution X and gamma-ray spectrometry, 20:25635 (R;US) 
Internal wave signal processing: A model-based approach, 
20:26901 (R;US) 

Introduction and highlights, 20:27315 (RA;US) 

Investigation of microscale electromechanical technologies for 
continuous monitoring. Final report, 20:26492 (R;US) 

Investigation of thin laser-driven flyer plates using streak imaging 
and stop motion microphotography, 20:26897 (R;US) 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experiment, 
20:27333 (RA;US) 

lonization tube simmer current circuit, 20:27004 (PA;US) 

Joint UK/US Radar Program progress reports for period Decem- 
ber 1-31, 1994, 20:27312 (R;US) 

Joint UK/US Radar Program progress reports for period January 
1-31, 1995, 20:27313 (R;US) 

KINETICS: A computer program to analyze chemical reaction 
data. Revision 2, 20:26802 (R;US) 

KRYDOST: Containment data report, 20:27404 (R;US) 

Lg coda moment rate spectra and discrimination using L, coda en- 
velopes, 20:27335 (RA;US) 

LABAN containment data report, 20:27406 (R;US) 

Laboratory astrophysics, 20:27862 (R;US) 

LABQUARK containment data report, 20:27403 (R;US) 

Laminated metal composites, 20:26716 (PA;US) 


ERA Vol. 20, No. 11 587 





Lawrence Livermore National Lab., CA (United States) 


Laser diagnostic for high-energy, laser fusion drivers, 20:28413 
(R;US) 

Laser induced damage in multilayer dielectric gratings due to ultra- 
short laser pulses, 20:28420 (R;US) 

Laser plasma diagnostics of dense plasmas, 20:28345 (R;US) 

Laser plasma interactions in hohiraums, 20:28412 (R;US) 

Lasing at 79 A in Ni-like Nd using multiple pulse illumination and 
other new results, 20:27038 (R;US) 

Lawrence Livermore National Laboratory seismic yield determina- 
tion for the NPE, 20:27332 (RA;US) 

Lessons learned from the non-proliferation experiment, 20:27319 
(RA;US) 

Livermore Imaging Fourier Transform Infrared Spectrometer 
(LIFTIRS), 20:26767 (R;US) 

LLNL Compliance Plan for TRUPACT-2 Authorized Methods for 
Payload Control, 20:26898 (R;US) 

LLNL large-area inductively coupled plasma (ICP) source: Experi- 
ments, 20:27808 (R;US) 

LLNL’s regional seismic discrimination research, 20:27436 (R;US) 

Logistics and preparations for the NPE, 20:27318 (RA;US) 

Low temperature reactive bonding, 20:26596 (R;US) 

Low-altitude overhead imagery acquisition pre- and post-NPE, 
20:27348 (RA;US) 

Low-frequency electromagnetic measurements at the NPE and 
Hunter's Trophy: A comparison, 20:27346 (RA;US) 

Magnet coil electrical gaskets of. high compliance and ampacity, 
20:28249 (R;US) 

Maintenance simulation: Software issues, 20:28554 (R;US) 

Management issues for high performance storage systems, 
20:28552 (R;US) 

MARIBO containment data report, 20:27408 (R;US) 

Marshak waves: Constant flux vs constant T-a (slight) paradigm 
shift, 20:28336 (R;US) 

Measurement of the Bespalov-Talanov gain spectrum in a disper- 
sive medium with large nz, 20:28426 (R;US) 

Measurement of wavefront structure from large aperture optical 
components by phase shifting interferometry, 20:28432 (R;US) 
Mechanism of electromigration failure in Al thin film interconnects 

containing Sc, 20:27041 (R;US) 

Medical imaging with coded apertures, 20:27655 (R;US) 

Meeting performance goals by the use of experience data, 
20:25978 (R;US) 

Model-based internal wave processing, 20:27613 (R;US) 

Modeling of material and energy flow in an EBCHR casting sys- 
tem, 20:26598 (R;US) 

Modeling release behavior in shocked tantalum, 20:26606 (R;US) 

Modeling space charge in beams for heavy-ion fusion, 20:27101 
(R;US) 

Modeling study of carbonate decomposition in LLNL’s 4TU pilot oil 
shale retort, 20:25239 (R;US) 

Modeling the NPE, 20:27323 (RA;US) 

Modeling the NPE with finite sources and empirical Green's func- 
tions, 20:27331 (RA;US) 

Molecular dynamics simulation of mechanical deformation of ultra- 
thin metal and ceramic films, 20:26603 (R;US) 

Molecular dynamics simulation of mechanical deformation of ultra- 
thin amorphous carbon films, 20:26738 (R;US) 

Molecular dynamics studies of radiation effects in silicon carbide, 
20:28417 (R;US) 

Multiple mechanisms in the thermally activated plastic flow of tan- 
talum, 20:26605 (R;US) 

Nanomechanical properties of SiC films grown from Cg precur- 
sors using atomic force microscopy, 20:26651 (RA;US) 

National ignition Facility conceptual design report (192 beam): Ap- 
pendix B, Equipment drawings. Volume 1, Laser System WBS 
1.3.1 and 1.3.2, 20:28444 (R;US) 

National Ignition Facility conceptual design report (192 beam): Ap- 
pendix B, Equipment drawings. Volume 2, Laser System WBS 
1.3.3-1.3.14, 20:28445 (R;US) 

National Ignition Facility conceptual design report (192 beam): Ap- 
pendix B, Equipment drawings. Volume 3, Target Area WBS 1.4, 
Integrated Computer Control WBS 1.5, and Optics WBS 1.6, 
20:28446 (R;US) 


588 ERA Vol. 20, No. 11 


National Ignition Facility conceptual design report (192 beam): Ap- 
pendix C, Site and Conventional Facility drawings, WBS 1.2, 
20:28447 (R;US) 

National Ignition Facility conceptual design report (192 beam): Ap- 
pendix D, Site support facilities, 20:28448 (R;US) 

National Ignition Facility conceptual design report (192 beam): Ap- 
pendix E, Cost estimate. Volume 2, Other project costs, 
20:28452 (R:US) 

National Ignition Facility conceptual design report (192 beam): Ap- 
pendix F, Work breakdown structure and dictionary, 20:28458 
(R;US) 

National Ignition Facility conceptual design report: Executive sum- 
mary, 20:28459 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 2, Design basis and requirements, 20:28460 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 3, Conceptual design, 20:28461 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 4, Operations, schedule, costs and assessments, 
20:28462 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 5, CDR supplement, 20:28463 (R;US) 

Near-source surface seismic measurements for the NPE, NPE Cal- 
ibration, Hunter's Trophy, and Mineral Quarry, 20:27329 (RA;US) 

New applications of copper vapor lasers in micromachining, 
20:26597 (R;US) 

New photolithography stepping machine, 20:27031 (R;US) 

NIF system-design requirements for nuclear-weapons physics ex- 
periments, 20:27401 (R;US) 

Noble gas isotope measurements for spent nuclear fuel repro- 
cessing. IAEA Task 90/0A211 interim report, 20:25255 (R;US) 
NPE - close-in stress and motion measurements, 20:27328 (RA;US) 
Nuclear modeling for applications in medical radiation therapy and 

accelerator-driven technologies, 20:28115 (R;US) 

Numerical study of ethylene and acetylene laminar flame speeds, 
20:26834 (R;US) 

Observation of spectral broadening in a commercial modelocked 
and Q-switched Nd:YLF oscillator - Wegner's Demon, 20:28404 
(R;US) 

Optically induced surface flashover switching for the dielectric wall 
accelerator, 20:27185 (R;US) 

Optimization of x-ray sources for proximity lithography produced 
by a high average power Nd:glass laser, 20:28333 (R;US) 

Outline of UCRL-Livermore Rover Program, 20:25885 (R;US) 

Overview of the current spectroscopy effort on the Livermore elec- 
tron beam ion traps, 20:28135 (R;US) 

Performance calculations on the ANFO explosive RX-HD, 
20:27321 (RA;US) 

Performance modeling of Beamlet, 20:28431 (R;US) 

Performance of a two mirror, four reflection, ring field imaging sys- 
tem, 20:27287 (R;US) 

Performance of the beamlet laser, a testbed for the National igni- 
tion Facility, 20:28427 (R;US) 

Performance results for Beamlet: A large aperture multipass Nd 
glass laser, 20:28423 (R;US) 

Physics issues related to the confinement of ICF experiments in 
the US National Ignition Facility, 20:28415 (R;US) 

Plutonium gamma-ray measurements for mutual reciprocal in- 
spections of dismantled nuclear weapons, 20:25638 (R;US) 

Pollution prevention cost savings potential, 20:26203 (R;US) 

Portable electro-mechanically cooled high-resolution germanium 
detector, 20:27258 (R;US) 

Post-test geologic observations made at the non-proliferation ex- 
periment site, N-tunnel, Nevada Test Site, 20:27344 (RA;US) 
Pre-thymic somatic mutation leads to high mutant frequency 
at hypoxanthine-guanine phosphoribosyltransferase gene, 

20:27628 (RA;US) 

Prediction of liquid metal alloy radiant properties from measure- 
ments of the Hall coefficient and the direct current resistivity, 
20:26599 (R;US) 

Preliminary investigation of grain refinement in a U-0.2 wt % V al- 
loy casting by true isothermal transformation at 516°C, 
20:26595 (R;US) 

Preliminary results on the NPE experiment, 20:27337 (RA;US) 





Preliminary simulation of contaminant migration in ground water at 
the Lawrence Livermore National Laboratory, 20:27580 (R;US) 
Preparation of random phase plates for laser beam smoothing, 
20:28410 (R;US) 

Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 

Progress toward an optimized hydrogen series hybrid engine, 
20:26459 (R;US) 

Progress toward uranium scrap recycling via electron beam cold 
hearth refining, 20:25409 (R;US) 

Progress toward uranium scrap recycling via Electron Cold Hearth 
Refining (EBCHR), 20:25410 (R;US) 

Progress toward uranium scrap recycling via EBCHR, 20:26900 
(R;US) 

Properties of a new average power Nd-doped phosphate laser 
glass, 20:27033 (R;US) 

Quantum chemical studies on the stability of tetramethyl ammo- 
nium tetraborohydride, 20:26803 (R;US) 

QUESO: Containment data report, 20:27402 (R;US) 

Radiocarbon dating of ancient rock paintings, 20:26768 (R;US) 

Reactive sputter deposition of yttria-stabilized zirconia, 20:26268 
(R;US) 

Recent results of the National Ignition Facility Beamlet demonstra- 
tion project, 20:28425 (R;US) 

Recovery of telemetered data by vertical merging algorithms, 
20:28551 (R;US) 

Regional seismic observations of the Non-Proliferation Experiment 
at the Livermore NTS Network, 20:27334 (RA;US) 

Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 

Relevance of the U.S. National Ignition Facility for driver and target 
options to next-step inertial fusion test facilities, 20:28422 (R;US) 

Remote experimental site concept development, LDRD final re- 
port, 20:28406 (R;US) 

Remote monitoring of emissions using on-vehicle sensing and ve- 
hicle to roadside communications, 20:26455 (R;US) 

Remote waste handling and feed preparation for Mixed Waste 
Management, 20:25416 (R;US) 

Removal of field and embedded metal by spin spray etching, 
20:27005 (PA;US) 

Report of the Hacker Attack Working Group, August 1994, 
20:28553 (R;US) 

Research on high density tomography, 20:28337 (R;US) 

Revision of ASCE 4, 20:25570 (R;US) 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25567 (R;US) 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25568 (R;US) 

Risk-based and deterministic regulation, 20:26101 (R;US) 

Rover Test Site, 20:25884 (R;US) 

RTAP evaluation, 20:25645 (R:US) 

SALUT: Containment data report, 20:27760 (R;US) 

Scalable diode-pumped solid state laser architecture for inertial fu- 
sion energy, 20:28418 (R;US) 

Scalar wave diffraction from a circular aperture, 20:27860 (R;US) 

Science and technology review, September 1995, 20:27742 (R;US) 

Science and Technology review: The search for mutagens from 
cooked foods, 20:26214 (R;US) 

Science on high-energy lasers: From today to the NIF, 20:27030 
(R;US) 

Science & technology review, 20:27653 (R;US) 

Seismic and source characteristics of large chemical explosions. 
Final report, 20:27754 (R;US) 
Seismic results from DOE's non-proliferation experiment: A com- 
parison of chemical and nuclear explosions, 20:27434 (R;US) 
Semiconductor switch geometry with electric field shaping, 
20:27003 (PA;US) 

Separation of source and propagation effects at regional dis- 
tances, 20:27350 (RA;US) 

Signatures of testing: On-site inspection technologies, 20:27433 
(R;US) 

Simulation of the consistent Boltzmann equation for hard spheres 
and its extension to higher densities, 20:28146 (R;US) 


Lawrence Livermore National Lab., CA (United States) 


Slimhole drilling and directional drilling for on-site inspections un- 
der a Comprehensive Test Ban: An initial assessment, 
20:26493 (R;US) 

Sodium beacon laser system for the Lick Observatory, 20:27286 
(R;US) 

Solid hydrogen structure, 20:28177 (R;US) 

Solid state reaction of Al and Zr in AVZr multilayers: A calorimetry 
study, 20:26601 (R:US) 

Solubility-limited concentrations and aqueous speciation fo U, Pu, 
Np, Am and Tc: Comparison between results of Bruno and 
Sellin (1992) and calculations using GEMBOCHS (version R16) 
20:25411 (R;US) 

Some remarks on rockbursts and nuclear proliferation, 20:26483 
(RA;US) 

Southern Sierra Nevada Continental Dynamics Project: 1993 field 
observations of the NPE, 20:27339 (RA;US) 

Spontaneous potential and telluric measurements on Rainier 
Mesa relaed to the NPE, 20:27347 (RA;US) 

Statistical methods in physical mapping, 20:27629 (R;US) 

Status report on method and results for new discriminants and com- 
binations of discriminants for different ranges, 20:27759 (R;US) 
Status report on preliminary assessment of variations of regional 

phases and discriminants with distance, 20:27758 (R;US) 

Strongly driven ion acoustic waves in laser produced plasmas, 
20:28341 (R;US) 

Study of a new passive magnetic levitation concept, 20:26377 
(R;US) 

Study of supra-thermal electrons and K-a x-rays from high inten- 
sity 500 fs laser-produced plasmas, 20:28346 (R;US) 

Summary of recent studies of beam-driven BAE and chirping 
modes in Dill-D, 20:28271 (R;US) 

Synthesis and evaluation of single layer, bilayer, and multilayer 
thermoelectric thin films, 20:26253 (R;US) 

System study of a diode-pumped solid-state-laser driver for inertial 
fusion energy, 20:28421 (R;US) 

Target Area design basis and system performance for the National 
Ignition Facility. Revision 1, 20:28407 (R;US) 

Tau neutrino component to tritium beta decay, 20:28018 (R;US) 

Technical assessment of Engineering’s Manufacturing Technology 
Thrust Area at Lawrence Livermore National Laboratory, 
20:26215 (R;US) 

Testing of a refuelable zinc/air bus battery, 20:26137 (R;US) 

The changing role of the National Laboratories in materials re- 
search, 20:26216 (R;US) 

The design and implementation of the LLNL gigabit testbed, 
20:28550 (RA;US) 

The design of an automated electrolytic enrichment apparatus for 
tritium, 20:26805 (RA;US) 

The DSET ‘ool Library: A software approach to enable data ex- 
change between climate system models, 20:27495 (RA;US) 

The effect of rock-water interaction on permeability, 20:25414 
(R;US) 

The influence of grain structure on the reliability of narrow Al- 
based interconnects, 20:27040 (R;US) 

The influence of rock material models on seismic discrimination of 
underground nuclear explosions, 20:27435 (R;US) 

The interaction of intense subpicosecond laser pulses with under- 
dense plasmas, 20:28347 (R;US) 

The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

The mapping of novel genes to human chromosome 19, 20:27627 
(RA;US) 

The Mixed Waste Management Facility. Monthly report, 20:25408 
(R;US) 

The non-proliferation experiment, 20:27316 (RA;US) 

The Non-Proliferation Experiment recorded at the Pinedale Seis- 
mic Research Facility, 20:27336 (RA;US) 

The Phenix Detector magnet subsystem, 20:27126 (R;US) 

The quantitative failure of human reliability analysis, 20:26102 
(R;US) 

The role of the NIF in the development of inertial fusion energy, 
20:28405 (R;US) 

The SHARP scramjet launcher, 20:26979 (R;US) 


ERA Vol. 20, No. 11 589 





Lawrence Livermore National Lab., CA (United States) 


The study of parametric instabilities in NIF-scale plasmas on 
Nova, 20:28411 (R;US) 

The x-ray laser as a tool for imaging plasmas, 20:28342 (R;US) 

Thermal stress microfracturing of crystalline and sedimentary 
rock. Final report, September 16, 1987—September 15, 1991, 
20:26673 (R;US) 

Toward improving the representation of anvil cirrus effects in 
GCMs, 20:27502 (R;US) 

TPX divertor modeling studies, 20:27187 (R;US) 

Tunnel closure calculations, 20:27314 (R;US) 

Turbulence parameterizations for the random displacement 
method (RDM) version of ADPIC, 20:27497 (R;US) 

UEDGE code comparisons with DIll-D bolometer data, 20:28334 
(RA;US) 

Ultra-intense, short pulse laser-plasma interactions with applica- 
tions to the fast ignitor, 20:28429 (R;US) 

Ultra-thin carbon coatings for head-disk interface tribology, 
20:26737 (R;US) 

Unstructured 3-D electromagnetic calculations using the discrete 
surtace integration model, 20:28338 (R;US) 

Use of genetic algorithms and neural networks to optimize well lo- 
cations and reduce well requirements, 20:25569 (R;US) 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities. Monthly progress reports and final 
report, October-December 1994, 20:27577 (R:US) 

Using nonlinear optimization methods to reverse engineer liner 
material properties from EFP tests, 20:27409 (R;US) 

Utility of the US National ignition Facility for development of iner- 
tial fusion energy, 20:28408 (R;US) 

Wave propagation modeling capabilities at LLNL: Applications to 
regional discrimination, 20:26495 (R;US) 

WEXFORD containment data report, 20:27407 (R:US) 

Working Group 7.0 Environmental Transport and Health Effects, 
Chernobyl Studies Project. Progress report, October 1994 — 
March 1995, 20:27729 (R;US) 

X-ray absorption studies of uranium sorption on mineral sub- 
strates, 20:26602 (R;US) 

X-ray characterization of a four-bounce projection system, 
20:27861 (R;US) 

X-ray spectroscopic technique for energetic electron transport stud- 
ies in short-pulse laser/plasma interactions, 20:28403 (RA;US) 
Yb*+:BaCaBOsF: A potential new self-frequency-doubling laser 

material, 20:27034 (R;US) 


Lehigh Univ., Bethlehem, PA (United States). Dept. of Chemistry 
NO decomposition in non-reducing atmospheres. Technical 
progress report, March 1995—May 1995, 20:25101 (R;US) 


Lehigh Univ., Bethlehem, PA (United States). Zettlemoyer Cen- 
ter for Surface Studies 
NO decomposition in non-reducing atmospheres. Technical 
progress report, March 1995—May 1995, 20:25101 (R;US) 


Lockheed Idaho Technologies Co., Idaho Falls, ID (United States) 
Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1994. Annual report, Volume 

7, 20:25338 (R;US) 

Microbial degradation of low-level radioactive waste. Volume 2, 
Annual report for FY 1994, 20:25339 (R;US) 

Mixed Waste Management Options: 1995 Update. National Low- 
Level Waste Management Program, 20:25294 (R;US) 

National Metal Casting Research Institute final report. Volume 4, 
Plan for technology transfer, 20:26208 (R;US) 

RELAP/MODS3 code manual: User's guidelines. Volume 5, Revi- 
sion 1, 20:26091 (R;US) 

RELAPS5/MOD3 code manual: User's guide and input require- 
ments. Volume 2, 20:26090 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: Damage progression 
model theory. Volume 2, 20:26092 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: User’s guide and input 
manual. Volume 3, 20:26093 (R;US) 

SCDAP/RELAPS/MOD 3.1 code manual: MATPRO, A library of 
materials properties for Light-Water-Reactor accident analysis. 
Volume 4, 20:26094 (R;US) 

SCDAP/RELAPS5/MOD 3.1 Code Manual: Developmental assess- 
ment. Volume 5, 20:26029 (R;US) 


590 ERA Vol. 20, No. 11 


Lockheed Martin Utility Services, Inc., Oak Ridge, TN (United 
States) 


Flow boiling test of GDP replacement coolants, 20:25243 (R;US) 


Lof Energy Systems, Inc., Golden, CO (United States) 
System for reducing heat losses from indoor swimming pools by 
use of automatic covers. [Quarterly] report No. 5, January 1, 
1995—March 31, 1995, 20:26857 (R;US) 


Lomax Exploration Co., Denver, CO (United States) 
Green River Formation Water Flood Demonstration Project. An- 
nual report, April 1, 1994—March 31, 1995, 20:25185 (R;US) 
Green River formation water flood demonstration project, Uinta 
Basin, Utah. Quarterly technical progress report, April 1, 1995— 
June 30, 1995, 20:25186 (R;US) 


Long Beach City Dept. of Oil Properties, CA (United States) 
Increasing heavy oil reserves in the Wilmington oil field through 
advanced reservoir characterization and thermal production 
technologies. Quarterly technical progress report, March 30, 
1995—June 30, 1995, 20:25238 (R;US) 


Los Alamos National Lab., NM (United States) 

1994 MCAP annual report, 20:26063 (R;US) 

1995 verification flow testing of the HDR reservoir at Fenton Hill, 
New Mexico, 20:25757 (R;US) 

25th PolyMAC Conference, June 13-15, 1995, 20:26688 (R;US) 

2D and 3D numerical modeling of seismic waves from explosion 
sources, 20:27423 (RA;US) 

A 30-T pulsed magnet suitable for neutron scattering experiments, 
20:27802 (R;US) 

A hazards analysis of a nuclear explosives dismantlement, 
20:27390 (R;US) 

A hightemperature pulsed corona plasma reactor, 20:26396 (R:US) 

A high-rate detection system to study parity violation with polar- 
ized epithermal neutrons at LANSCE, 20:27894 (R;US) 

A human reliability analysis of a nuclear explosives dismantle- 
ment, 20:27391 (R;US) 

A model for the magnetic cores of linear induction accelerator 
cells, 20:27142 (R;US) 

A model of shape memory materials with hierarchical twinning: 
Statics and dynamics, 20:26557 (R;US) 

A semi-empirical two phase model for rocks, 20:26485 (RA;US) 

A transmission grating spectrometer for plasma diagnostics, 
20:28297 (R;US) 

Above and beyond basic public participation, 20:25549 (R;US) 

Accident reconstruction using process trees, 20:26864 (R;US) 

Acoustic techniques in nuclear safeguards, 20:26971 (R;US) 

Acronym master list, 20:28472 (R;US) 

Active doublet method for measuring small changes in physical 
properties, 20:27293 (PA;US) 

Adaptive capture of expert knowledge, 20:28526 (R;US) 

Advanced composite polymer electrolyte fuel cell membranes, 
20:26133 (R;US) 

Age hardening in rapidly solidified and hot isostatically pressed 
beryllium-aluminum-silver alloys, 20:26555 (R;US) 

AIP conference on accelerator driven transmutation technologies 
and applications, Las Vegas, Nevada, July 25-29, 1994, 
20:25320 (R;US) 

AlyoPd2;.5Mngs5: A quasicrystal showing the de haas-van Alphen 
effect, 20:28246 (R;US) 

ALARA considerations in upgrading a radiation calibration facility, 
20:27719 (R;US) 

Alpha detection for decontamination and decommissioning: Re- 
sults and possibilities, 20:25551 (R;US) 

Alternative flow-field and backing concepts for polymer electrolyte 
fuel cells, 20:26262 (R;US) 

An overview of the US Department of Energy Plant Lifetime Im- 
provement Program, 20:26098 (R;US) 

Analysis of fuel vaporization, fuel/air mixing, and combustion in 
lean premixed/prevaporized combustors, 20:26981 (R;US) 

Analysis of integrated video and radiation data, 20:25604 (R;US) 

Analysis of near-field data from a Soviet decoupling experiment, 
20:27430 (RA;US) 

Analyzing Lagrange gauge measurements of spherical, cylindrical, 
or plane waves, 20:26696 (RA;US) 

Anomalous physical effects from artificial numerical length scales, 
20:26948 (R;US) 





Anomaly detection applied to a materials control and accounting 
database, 20:25606 (R;US) 

Application of faceted yield surfaces for simulating compression 
tests of textured materials, 20:26565 (R;US) 

Area G perimeter surface-soil and single-stage water sampling: 
Environmental surveillance for fiscal year 1993, 20:27597 (R;US) 

ATLAS reliability analysis, 20:27001 (R;US) 

Atmospheric signals produced by cavity rebound, 20:27419 
(RA;US) 

Atmospheric transport of neutrons and gamma rays from a high- 
altitude nuclear detonation, 20:27385 (R;US) 

Automatic identification of NDA measured items: Use of E-tags, 
20:25603 (R;US) 

Bayesian methods for interpreting plutonium urinalysis data, 
20:27718 (R;US) 

Benchmarking of MCNP against B&W LRC Core XI critical experi- 
ments, 20:25809 (R;US) 

Benchmarking of NESTLE against measured PWR data at begin- 
ning of life, 20:25860 (R;US) 

Benchmarking the LAHET™ fission models, 20:28085 (R;US) 

Bioremediation of high explosives, 20:27357 (R;US) 

Carbon atom, dimer and trimer chemistry on diamond surfaces 
from molecular dynamics simulations, 20:26702 (R:US) 

Cesium sorption and desorption on selected Los Alamos soils, 
20:27535 (R;US) 

Characterization of PEM fuel cell membrane-electrode-assemblies 
by electrochemical methods and microanalysis, 20:26261 (R;US) 

Chemical and isotopic determination from complex spectra, 
20:25605 (R;US) 

Collisions of deformed nuclei and superheavy-element production, 
20:28086 (R;US) 

Comments on statistical issues in numerical modeling for under- 
ground nuclear test monitoring, 20:27421 (RA;US) 

Compact location problems with budget and communication con- 
straints, 20:28527 (R;US) 

Comparison and analysis of 2-D simulation results with two implo- 
sion radiation experiments on the Los Alamos Pegasus | and 
Pegasus II capacitor banks, 20:25648 (R;US) 

Comparison of axial and radial electron beam-breakup transit-time 
oscillators, 20:27292 (R;US) 

Computational modeling of pulsed-power-driven magnetized tar- 
get fusion experiments, 20:28382 (R;US) 

Computerized material accounting, 20:25601 (R;US) 

Constraints on equivalent elastic source models from near-source 
data, 20:27422 (RA;US) 

Continuous-wave diode-pumped Cr:YAG laser, 20:26992 (R;US) 

Contributions from the CYGNUS/Milagro Collaboration, 20:27845 
(R;US) 

Contributions from the SuperKamiokande Collaboration, 20:27846 
(R;US) 

Control of processing factors for high J. Bi-2223/Ag tapes, 
20:26627 (R;US) 

Cost effectiveness of in situ bioremediation at Savannah River, 
20:25554 (R;US) 

Cost-based optimizations of power density and target-blanket 
modularity for 7°*Th/255U-based ADEP, 20:25319 (R;US) 

Coupling of an overdriven cavity, 20:27427 (RA;US) 

Coupling parameters for partially reflected reactors, 20:25915 
(R;US) 

Coupling the FIRAC and CFAST computer codes. Final report, 
20:28525 (R;US) 

Creation and testing of an ENDF/B-VI neutron data library 
(ENDF60) for use with MCNP™, 20:28045 (R;US) 

Criticality safety analyses of the early (unreflected) “Jemima” and 
the (reflected) “Big Ten” experiments: Calculated effects of fuel 
homogenization on reactivity, 20:26065 (R;US) 

Crystallographic and magnetic structure of UCu, 5Sn2, 20:26564 
(R;US) 

Curved detonation fronts in solid explosives: Collisions and 
boundary interactions, 20:27361 (R;US) 

Data management and statistical analysis for environmental as- 
sessment, 20:25553 (R;US) 

Decision support tools for policy and planning, 20:25318 (R;US) 


Los Alamos National Lab., NM (United States) 


Decontamination of nuclear fuels with centrifugal separation, 
20:25322 (R;US) 

Defects and metastable structures of MgAl2O,, 20:26630 (R;US) 

Defects in Ga, Cr, and In-doped CoO, 20:26626 (R;US) 

Deformation texture development in a model composite system, 
20:26553 (R;US) 

Demonstration of safeguards technology at the Russian Institute of 
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Dynamic Jahn-Teller effect in fullerene Cgp, 20:26700 (R;US) 

Dynamic model for electromagnetic field and heating patterns in 
loaded cylindrical cavities, 20:26631 (R;US) 
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tions, 20:28384 (R:US) 

Fabrication of 12% *4°Pu calorimetry standards, 20:25614 (R;US) 

Final safety analysis report for the Ground Test Accelerator (GTA), 
Phase 2, 20:27437 (R;US) 

Final safety analysis report for the Ground Test Accelerator (GTA), 
Phase 2, 20:27438 (R;US) 
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accelerator-driven transmutation systems, 20:25324 (R;US) 

Fundamental observations concerning hysteresis in the deforma- 
tion of intact and jointed rock with applications to nonlinear 
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Gated monochromatic x-ray imager, 20:28299 (R;US) 

Generation of metastable rare-gas beams and studies of electron- 
metastable collision processes. Final technical report, January 
1, 1990—September 30, 1991, 20:27801 (R;US) 
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In-line particle field holography at Pegasus, 20:27275 (R;US) 
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plane in BSCCO/Ag tapes, 20:26628 (R;US) 
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Origin of the B-dot jump observed in precision liner experiments, 
20:28294 (R;US) 
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Sensitivity of the close-in seismic source function to rock proper- 
ties. (Condensed version), 20:27416 (RA;US) 

Series fault limiting resistors for Atlas Marx modules, 20:26999 
(R;US) 

SHEBA-II as a criticality safety benchmark experiment, 20:26064 
(R;US) 
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Simulation of seismic signals from asymmetric LANL hydrody- 
namic calculations, 20:27417 (RA;US) 

Simulation of sheet metal forming using polycrystal plasticity, 
20:26552 (R;US) 
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Subcritical multiplication determination studies, 20:26866 (R;US) 
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The Russian-American high magnetic field collaboration, 
20:26865 (R;US) 


ERA Vol. 20, No. 11 593 





Los Alamos National Lab., NM (United States) 


The two polymorphs of N-DNAT, a high nitrogen molecule, 
20:27363 (R;US) 

The US program of technical assistance to the Atomic Energy 
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Heating the right way to reduce pollution and save money. A publi- 
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(R;US) 

Muenchen Univ. (Germany). Fakultaet fuer Physik 

Modelling of photolytic processes in the troposphere, 20:27470 
(R;DE;In German) 

Muenchen Univ. (Germany). Meteorologisches Inst. 

Modelling of photolytic processes in the troposphere, 20:27470 
(R;DE;In German) 


N 


Nagoya Univ. (Japan). Plasma Science Center 

Heavy ion acceleration by nonlinear magnetosonic waves in a 
two-ion-species plasma, 20:28331 (R;JP) 

Naticnal Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center 

Advanced Turbine Technology (ATTAP) Applications Project. 1992 
Annual report, 20:26450 (R;US) 

National Aeronautics and Space Administration, Houston, TX 
(United States). Lyndon B. Johnson Space Center 

Proceedings of the fourth international conference and exhibition: 
World Congress on superconductivity. Volume 1, 20:28220 
(R;US) 

National Aeronautics and Space Administration, Washington, 
DC (United States) 

Proceedings of the fourth international conference and exhibition: 
World Congress on superconductivity. Volume 1, 20:28220 
(R;US) 

National Energy Information Center, Washington, DC (United 
States) 
Energy information sheets, 20:26142 (R;US) 
National Inst. for Fusion Science, Nagoya (Japan) 

An accurate nonlinear Monte Carlo collision operator, 20:28310 
(R;JP) 

Comparison of the satellite lines of H-like and He-like spectra, 
20:28134 (R;JP) 

Energy dependence of ion-induced sputtering yields from 
monoatomic solids at normal incidence, 20:28389 (R;JP) 

Fast change in core transport after L-H transition, 20:28309 (R;JP) 

Filamentation instability in a light ion beam-plasma system with 
external magnetic field, 20:28307 (R;JP) 

H-mode study in CHS, 20:28306 (R;JP) 

Helium | line intensity ratios in a plasma for the diagnostics of fu- 
sion edge plasmas, 20:28311 (R;JP) 

High-energy acceleration of an intense negative ion beam, 
20:28305 (R;JP) 

New stationary solutions of the nonlinear drift wave equation, 
20:28308 (R;JP) 

Research and development of divertor plates for LHD. High heat flux 
tests of various kinds of materials, 20:28390 (R;JP;in Japanese) 

Signal Based Mixing Analysis for the magnetohydrodynamic mode 
reconstruction from homodyne microwave  reflectometry, 
20:28388 (R;JP) 

National Inst. for Resources and Environment, Tsukuba (Japan) 

Development of computer-based monitoring system for coal mine 
safety, 20:25107 (I;JP;in Japanese) 

National Inst. of Standards and Technology, Boulder, CO 
(United States) 

Atomic-scale characterization of hydrogenated amorphous-silicon 
films and devices. Annual subcontract report, 14 February 
1994-14 April 1995, 20:25723 (R;US) 

Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 20:26501 (R;US) 

VAMAS interlaboratory comparisons of critical current vs. strain in 
Nb3Sn, 20:26502 (R;US) 

National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 

Beam-steering dipole magnet in both the horizontal and vertical di- 
rections, 20:27138 (R;JP) 

Design of a 24-m high-resolution spherical grating monochromator 
at the BL-16 undulator beamline, 20:27141 (R;JP) 


Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 


Field and structure analysis of the new 56-mm aperture dipole 
magnets for LHC, 20:27139 (R;JP) 

Proceedings of the fourth EGS4 users’ meeting in Japan, 
20:27716 (R;JP) 

Proceedings of the fourth workshop on Japan Linear Collider 
(JLC), 20:27056 (R:JP) 

Proceedings of the KEK summer institute on particle physics, 
20:27865 (R;JP;in Japanese, English) 

Propagation of the trip behavior in the VENUS vertex chamber, 
20:27140 (R;JP;in Japanese) 

Radiation detectors and their uses. Proceedings of the 8th work- 
shop on radiation detectors and their uses, 20:27242 (R:JP) 

The kicker magnet system for TRISTAN Accumulation Ring injec- 
tion, 20:27194 (R;JP;in Japanese) 

Trapped resonance modes at tapered SR masks in a beam pipe, 
20:27195 (R;JP) 


National Marine Fisheries Service, Seattle, WA (United States). 
Coastal Zone and Estuarine Studies Div. 
Yakima River radio-telemetry study: Spring chinook salmon, An- 
nual report, 1991-1992, 20:25703 (R;US) 


National Renewable Energy Lab., Golden, CO (United States) 

Advanced wind turbine conceptual study. Final report, August 
1990— March 1992, 20:25773 (R;US) 

Atomic-scale characterization of hydrogenated amorphous-silicon 
films and devices. Annual subcontract report, 14 February 
1994-14 April 1995, 20:25723 (R;US) 

Cast polycrystalline silicon photovoltaic cell and module manufac- 
turing technology improvements. Annual subcontract report, 1 
December 1993-30 November 1994, 20:25721 (R;US) 

Experimental study of the factors governing the Staebler-Wronski 
photodegradation effect in a-Si:H solar cells. Annual subcontract 
report, 1 March 1994-31 March 1995, 20:25720 (R;US) 

Fifth workshop on the role of impurities and defects in silicon de- 
vice processing. Extended abstracts, 20:26713 (R;US) 

High-efficiency, thin-film cadmium telluride photovoltaic cells. An- 
nual subcontract report, 20 January 1994-19 January 1995, 
20:25725 (R;US) 

Integrated solid waste management in Germany, 20:26410 (R;US) 

International Energy Agency building energy simulation test 
(BESTEST) and diagnostic method, 20:26364 (R;US) 

Large-area, triple-junction a-Si alloy production scale-up. Semian- 
nual subcontract report, 17 March 1994-18 September 1994, 
20:25722 (R;US) 

Long-term methanol vehicle test program. Final subcontract re- 
port, 1 November 1992-1 February 1995, 20:26465 (R;US) 

PV Cz silicon manufacturing technology improvements. Semian- 
nual subcontract report, 1 April 1994-30 September 1994, 
20:25724 (R;US) 

Research on silicon-carbon alloys and interfaces. Final subcon- 
tract report, 15 February 1991-31 July 1994, 20:25719 (R;US) 
Spectral selectivity of electrochromic windows with color state for 

all-sky conditions, 20:26363 (R;US) 

Summary and recommendations: Total fuel cycle assessment 
workshop, 20:26411 (R;US) 

Technical and economic assessment of producing hydrogen by re- 
forming syngas from the Battelle indirectly heated biomass 
gasifier, 20:25656 (R;US) 

The baseline data sets for Phase II of the combined experiment, 
20:25774 (R;US) 

The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 

The Super Efficient Refrigerator Program: Case study of a Golden 
Carrot program, 20:26871 (R;US) 

Transmission and distribution technologies: Program overview, 
FY 1993-FY 1994, 20:26108 (R;US) 


National Urban Coalition, Washington, DC (United States) 
NUC’s Say YES to Oakland Unified School District. Technical re- 
port No. 3, 20:26157 (R;US) 
Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 
A precise direct current amplifier., 20:27243 (R;UA;In Russian) 
Computation of integral electron storage ring beam characteristics 
in the application package DeCA. Version 3.3. A physical 
model., 20:28523 (R;UA) 


ERA Vol. 20, No. 11 595 





Natsional’nyi Nauchny! Tsentr, Kharkov (Ukraine). Khar’kovskij 


Deuteron photodisintegration by linear polarized photons., 
20:28081 (R;UA) 

Diagrams of hot isostatic beryllium fine grain powder pressing., 
20:26550 (R;UA;In Russian) 

Eftect of irradiation and chemical composition on deformation and 
fracture of steel of OH16N15 type during long-term test., 
20:26543 (IA;UA;In Russian) 

Effects of relativistic corrections in deuteron electrodisintegration.., 
20:28082 (R;UA) 

Evolution of ensemble of second phase particles under cascade- 
producing irradiation., 20:26549 (R;UA;in Russian) 

On possibility of graphite elements usage in submillimeter plasma 
diagnostics on fusion devices., 20:28376 (R;UA) 

Path of preliminary processing of fast detector particle signals., 
20:27244 (R;UA;in Russian) 

Silicon strip detector testing on KFT! 300 MeV linac., 20:27245 
(R;UA) 

Structure and properties of tubes made of radiation-resistant 
austenitic steels, produced by centro fugal vacuum casting., 
20:26544 (IA;UA;In Russian) 

The investigation of the stochastization mechanisms of the beam 
generators using the method of functional map., 20:27082 (R;UA) 

Time of life of positrons in niobium vacuum condensates., 
20:28194 (R;UA;In Russian) 

Ways of safe and ecologically clean nuclear power creation in 
Ukraine., 20:25910 (R;UA;in Russian) 

Naval Research Lab., Washington, DC (United States) 

Normal-incidence multilayer mirror X-ray microscope. Final report, 
20:28269 (R:US) 

Nebraska Univ., Lincoln, NE (United States) 

Control of sugar transport and metabolism in Zymomonas mobilis 
Final report, 20:27656 (R;US) 

Nellemann, Nielsen og Raunschenberger A/S, Alleroed (Den- 
mark) 

Thermophilic digestion of pig manure slurries at 48 deg. C, 
20:25683 (R;DK;In Danish) 

Nevada Univ., Las Vegas, NV (United States) 

Waste package project quarterly report, April 1, 1995—June 30, 
1995, 20:25299 (R;US) 

Nevada Univ., Las Vegas, NV (United States). Dept. of Civil and 
Environmental Engineering 

Mechanical properties of tuffaceous rocks under triaxial condi- 

tions, 20:25296 (R;US) 


Nevada Univ., Las Vegas, NV (United States). Harry Reid Center 
for Environmental Studies 
Fingerprinting of ground water by ICP-MS. Progress report, April 
1, 1995-June 30, 1995, 20:26986 (R;US) 
identification and characterization of conservative organic tracers 
for use as hydrologic tracers for the Yucca Mountain Site Char- 
acterization study. [Quarterly] progress report, April 1, 
1995—June 3, 1995, 20:25489 (R;US) 
Surface markers. [Quarterly report, January 1—June 30, 1995], 
20:25297 (R;US) 
Nevada Univ., Las Vegas, NV (United States). Heat Transfer Lab. 
Heat transfer studies. Quarterly report, 20:25298 (R;US) 
Nevada Univ., Reno, NV (United States). Dept. of Chemical and 
Metallurgical Engineering 
Novel microorganism for selective separation of coal from ash and 
pyrite. Sixth quarterly technical progress report, January 1, 
1995—March 31, 1995, 20:25064 (R;US) 
Nevada Univ., Reno, NV (United States). Desert Research inst. 
Exposure assessment of groundwater transport of tritium from the 
Central Nevada Test Area, 20:27524 (R:US) 
Wellhead protection area delineation under uncertainty, 20:27522 
(R;US) 
New Jersey Inst. of Tech., Newark, NJ (United States) 
[Pre-Freshman Enrichment Program]. Final report, 20:26156 
(R;US) 
New Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). New Mexico Petroleum Recovery Research Center 
Integration of advanced geoscience and engineering techniques 


to quantify interwell heterogeneity. Quarterly technical report, 
April 1—June 30, 1995, 20:25158 (R;US) 


596 ERA Vol. 20, No. 11 


New Mexico Petroleum Recovery Research Center, Socorro, NM 
(United States) 

Improved efficiency of miscible CO2 floods and enhanced prospects 
for COz flooding heterogeneous reservoirs. Quarterly technical 
progress report, April 1, 1995—June 30, 1995, 20:25187 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
January 1—March 31, 1994, 20:25157 (R;US) 

New Mexico Univ., Albuquerque, NM (United States). Dept. of 
Biochemistry 

Molecular dynamics simulation of hydration in myoglobin, 
20:27623 (R;US) 

New Mexico Univ., Albuquerque, NM (United States). Dept. of 
Chemical and Nuclear Engineering 

Uranium systems to enhance benchmarks for use in the verifica- 
tion of criticality safety computer models. Final report, February 
16, 1990—December 31, 1994, 20:25911 (R;US) 

New York State Energy Research and Development Authority, 
Albany, NY (United States) 

Energy and biomass recovery from wastewater. Final report, De- 
cember 1989—-December 1990, 20:25684 (R;US) 

Energy-efficient air pollution controls for fossil-fueled plants: Tech- 
nology assessment, 20:25798 (R;US) 

WastePlan model implementation for New York State. Final report, 
20:25693 (R;US) 

North Carolina State Univ., Raleigh, NC (United States). Dept. of 
Mathematics 

E. Cartan moment of rotation in classical and quantum gravity. Fi- 
nal report, 20:27842 (R;US) 

North Carolina Univ., Chapel Hill, NC (United States) 

Experimental study of the factors governing the Staebler-Wronski 
photodegradation effect in a-Si:H solar cells. Annual subcontract 
report, 1 March 1994-31 March 1995, 20:25720 (R;US) 

North Dakota Univ., Grand Forks, ND (United States) 

Energy and environmental (JSR) research emphasizing low-rank 
coal, 20:26389 (R;US) 

North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center 

Direct liquefaction of low-rank coal. Quarterly technical progress 
report, January 1—March 31, 1995, 20:25065 (R;US) 

Duct injection for SOz control, Design Handbook, Volume 1, Pro- 
cess design and engineering guidelines, 20:25787 (R;US) 

Support services for Ceramic Fiber-Ceramic Matrix Composites. 
Annual technical progress report, 20:26638 (R;US) 

Northwest Missouri State Univ., Maryville, MO (United States) 

Effects of ethanol on small engines and the environment, 
20:26464 (R;US) 

Northwestern Univ., Evanston, IL (United States) 

Structures and shear response of lipid monolayers. Progress re- 

port, August 1, 1993-January 31, 1996, 20:26674 (R;US) 
Notre Dame Univ., IN (United States). Dept. of Civil Engineering 
and Geological Sciences 

Regulation of coal degradation by fungi. Third quarterly report, 
January 1995—March 1995, 20:25088 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United States) 

Atomic Safety and Licensing Board Panel Biennial Report, Fiscal 
Years 1993-1994. Volume 6, 20:25894 (R;US) 

Severe accident issue resolution — definition and perspective, 
20:26100 (R;US) 

United States-Russian workshop on the stochastic health effects 
of radiation, 20:27673 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Advisory Committee on Nuclear Waste 

A compilation of reports of the Advisory Committee on Nuclear 

Waste, July 1993—June 1995. Volume 5, 20:25332 (R;US) 
Nuclear Regulatory Commission, Washington, DC (United 
States). Directorate for Inspection and Support Programs 

Licensee contractor and vendor inspection status report. Volume 

19, No. 2: Quarterly report, Apri-+-June 1995, 20:25887 (R;US) 
Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Assessment of inservice conditions of safety-related nuclear plant 

structures, 20:26069 (R;US) 





Nuclear Regulatory Commission, Washington, DC (United States). Office 


Robust, accurate, and non-contacting vibration measurement sys- 
tems: Summary of comparison measurements of the robust 
laser interferometer and typical accelerometer systems. Volume 
1, 20:25975 (R;US) 

Robust, accurate, and non-contacting vibration measurement sys- 
tems: Supplemental appendices presenting comparison 
measurements of the robust laser interferometer and typical ac- 
celerometer systems. Volume 2, 20:25976 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 

States). Div. of Engineering Technology 

A characterization of check valve degradation and failure experi- 
ence in the nuclear power industry: 1991 Failures, Volume 2, 
20:25972 (R;US) 

Aging and service wear of air-operated valves used in safety- 
related systems at nuclear power plants, 20:25973 (R;US) 

Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environments, 
20:26570 (R;US) 

Heavy-Section Steel Irradiation Program. Volume 5, No. 2, 
Progress report, April 1994-September 1994., 20:26569 (R;US) 

Heavy-Section Steel Technology Program Semiannual progress re- 
port, Apri+September 1993. Volume 10, No. 2, 20:25971 (R;US) 

Separate effects testing and analyses to investigate liner tearing of 
the 1:6-scale reinforced concrete containment building, 
20:26095 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of information and Publications 
Services 

Nuclear Regulatory Commission issuances. Opinions and deci- 
sions of the Nuclear Regulatory Commission with selected 
orders, July 1, 1994—December 31, 1994. Volume 40, Pages 1— 
387, 20:25643 (R;US) 

Nuclear Regulatory Commission issuances, May 1995. Volume 
41, No. 5, 20:25890 (R;US) 

Nuclear Regulatory Commission Issuances. Volume 42, No. 1, 
Pages 1-45, 20:25891 (R;US) 

Regulatory and technical reports (abstract index journal). Volume 
20, No. 1: First quarterly January—March 1995, 20:25888 (R;US) 

Title list of documents made publicly available. Volume 17, No. 5, 
20:25331 (R;US) 

Title list of documents made publicly available: June 1-30, 1995. 
Volume 17, Number 6, 20:25804 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Fuel Cycle Safety and Safeguards 
Management concepts and safety applications for nuclear fuel fa- 
cilities, 20:28490 (R;US) 
Safeguards Summary Event List (SSEL). January 1, 1990— 
December 31, 1994, Volume 2, Revision 3, 20:25618 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Project Support 
Standard technical specifications General Electric plants, BWR/6. 
Volume 1, Revision 1, 20:25810 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Program Management 
Fitness for duty in the nuclear power industry: Annual summary of 


program performance reports CY 1994. Volume 5, 20:25899 
(R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications 

An overview of instability and fingering during immiscible fluid flow 
in porous and fractured media, 20:27547 (R;US) 

Auxiliary analyses in support of performance assessment of a 
hypothetical low-level waste facility: Two-phase flow and con- 
taminant transport in unsaturated soils with application to 
low-level radioactive waste disposal. Volume 2, 20:27546 (R;US) 

Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1994. Annual report, Volume 
7, 20:25338 (R;US) 

Microbial degradation of low-level radioactive waste. Volume 2, 
Annual report for FY 1994, 20:25339 (R;US) 

Multi-phase reactive transport theory, 20:25340 (R;US) 

New sensor for measurement of low air flow velocity. Phase | final 
report, 20:25977 (R;US) 


Occupational dose reduction at nuclear power plants: Annotated 
bibliography of selected readings in radiation protection and 
ALARA. Volume 8, 20:26089 (R;US) 

Report on waste burial charges: Escalation of decommissioning 
waste disposal costs at Low-Level Waste Burial facilities. Revi- 
sion 5, 20:26068 (R;US) 

Review of scenario selection approaches for performance assess- 
ment of high-level waste repositories and related issues., 
20:25341 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safety Programs 

Operating experience feedback report: Reliability of safety-related 

steam turbine-driven standby pumps. Commercial power reac- 
tors, Volume 10, 20:26067 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Technology 

A summary of ORNL fission product release tests with recom- 
mended release rates and diffusion coefficients, 20:26030 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Summary of results. 
Volume 1, 20:25813 (R;US) 

High integrity software for nuclear power plants: Candidate guide- 
lines, technical basis and research needs. Main report, Volume 
2, 20:26096 (R;US) 

Human factors evaluation of remote afterloading brachytherapy. 
Volume 2, Function and task analysis, 20:27643 (R;US) 

Human factors evaluation of remote afterloading brachytherapy. 
Supporting analyses of human-system interfaces, procedures 
and practices, training and organizational practices and policies. 
Volume 3, 20:27720 (R;US) 

Human factors evaluation of teletherapy: Identification of prob- 
lems and alternative approaches. Volume 1, 20:27644 (R;US) 
Human factors evaluation of teletherapy: Function and task analy- 

sis. Volume 2, 20:27645 (R;US) 

Human factors evaluation of teletherapy: Human-system inter- 
faces and procedures. Volume 3, 20:27646 (R;US) 

Human factors evaluation of teletherapy: Training and organiza- 
tional analysis. Volume 4, 20:27647 (R;US) 

Human factors evaluation of teletherapy: Literature review. Vol- 
ume 5, 20:27648 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Volume 3, Sessions 12-16, 
20:26087 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reactor 
Thermal-Hydraulics NURETH-7. Sessions 17-24, 20:26088 
(R;US) 

RELAP/MODS code manual: User's guidelines. Volume 5, Revi- 
sion 1, 20:26091 (R;US) 

RELAPS5S/MOD3 code manual: User’s guide and input require- 
ments. Voiume 2, 20:26090 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: Interface theory. Volume 
1, 20:25917 (R;US) 

SCDAP/RELAPS5S/MOD 3.1 code manual: Damage progression 
model theory. Volume 2, 20:26092 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: User’s guide and input 
manual. Volume 3, 20:26093 (R;US) 

SCDAP/RELAPS/MOD 3.1 code manual: MATPRO, A library of 
materials properties for Light-Water-Reactor accident analysis. 
Volume 4, 20:26094 (R;US) 

SCDAP/RELAPS/MOD 3.1 Code Manual: Developmental assess- 
ment. Volume 5, 20:26029 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office for Analysis and Evaluation of Operational 
Data 

Nuclear materials 1993 annual report. Volume 8, No. 2, 20:25555 
(R;US) 


ERA Vol. 20, No. 11 597 





Nuclear Regulatory Commission, Washington, DC (United States). Office 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Enforcement 

Enforcement actions: Significant actions resolved. Volume 14, No. 
2, Part 1: Individual actions. Quarterly progress report, April 
June 1995, 20:25654 (R;US) 

Enforcement actions: Significant actions resolved reactor li- 
censees. Volume 14, No. 2, Part 2, Quarterly progress report, 
April-June 1995, 20:25892 (R;US) 

Enforcement actions: Significant actions resolved material li- 


censees. Quarterly progress report, April 1995-June 1995, 
20:25893 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Material Safety and Safeguards 

Adequacy of the 123-group cross-section library for criticality anal- 
yses of water-moderated uranium systems, 20:26876 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 

States). Office of Nuclear Reactor Regulation 

Application of risk-based methods to optimize inspection planning 
for regulatory activities at nuclear power plants, 20:25886 (R;US) 

Radioactive materials released from nuclear power plants. Volume 
13, Annual report 1992, 20:26028 (R;US) 

Workshop on gate valve pressure locking and thermal binding, 
20:25970 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research 

A brief history of the air cleaning conferences, 20:25950 (RA;US) 

A confirmatory research approach to the measurement of EMI/RFI 
in commercial nuclear power plants, 20:25937 (RA;US) 

A low pressure filter system for new containment concepts, 
20:26024 (RA;US) 

A novel permanently magnetised high gradient magnetic filter us- 
ing assisted capture for fine particles, 20:25958 (RA;US) 

A real-time stack radioactivity monitoring system and dose projec- 
tion program, 20:26014 (RA;US) 

A single standard for in-place testing of DOE HEPA filters - not, 
20:25956 (RA;US) 

A study on the expulsion of iodine from spent-fuel solutions, 
20:25496 (RA;US) 

An evaluation of efforts by nuclear power plants to use ASTM 
D3803-89, 20:25954 (RA;US) 

An example of a component replacement when applying ASME 
N509 and ASME N510 to older ventilation systems, 20:26049 
(RA;US) 

An implicit steady-state initialization package for the RELAP5 
computer code, 20:25918 (R;US) 

An introduction to the design, commissioning and operation of nu 
clear air cleaning systems for Qinshan Nuclear Power Plant, 
20:26022 (RA;US) 

AP600 containment purge radiological analysis, 20:26023 (RA;US) 

Application of nuclear air cleaning and treatment codes, 20:26017 
(RA;US) 

ASME N510 test results for Savannah River Site AACS filter com 
partments, 20:25953 (RA;US) 

Calculation code evaluating the confinement of a nuclear facility in 
case of fires, 20:26081 (RA;US) 

Cean air and clear responsibility, 20:25898 (RA;US) 

Challenges of equipment qualification using today's standards 
with emphasis on a class 1E motor program, 20:25951 (RA;US) 

Comparison of Emery 3004 and 3006 characteristics with DOP for 
possible use in HEPA filter leak tests, 20:25969 (RA;US) 

Constant depression fan system a novel glovebox ventilation sys- 
tem, 20:26872 (RA;US) 

Contribution to the safety assessment of instrumentation and con- 
trol software for nuclear power plants: Application to SPIN N4, 
20:26004 (RA;US) 

Core damage frequency observations and insights of LWRs based 
on the IPEs, 20:26072 (RA;US) 

Criteria for calculating the efficiency of deep-pleated HEPA filters 
with aluminum separators during and after design basis acci- 
dents, 20:26874 (RA;US) 

Current and future applications of PRA in regulatory activities, 
20:25895 (RA;US) 

Degradation of HEPA filters exposed to DMSO, 20:27368 (RA;US) 

Detection of pump degradation, 20:25946 (RA;US) 


598 ERA Vol. 20, No. 11 


Detection of pump degradation, 20:25974 (R;US) 

Development and field validation of advanced array probes for 
steam generator inspection, 20:26973 (RA;US) 

Development of silver impregnated alumina for iodine separation 
from off-gas streams, 20:26020 (RA;US) 

Development status of an improved method for conducting an in- 
tegrated HRA/PRA based on operating experience, 20:26077 
(RA;US) 

Disposal of slightly contaminated radioactive wastes from nuclear 
power plants, 20:25336 (RA;US) 

Dynamic behavior of anchors in cracked and uncracked concrete: 
A progress report, 20:25942 (RA;US) 

Effect of humidity on the filter pressure drop, 20:25960 (RA;US) 

Effects on the efficiency of activated carbon on exposure to weld- 
ing fumes, 20:25967 (RA;US) 

Engineering development of a digital replacement protection sys- 
tem at an operating US PWR nuclear power pliant: Installation 
and operational experiences, 20:26002 (RA;US) 

Environmental testing of a prototypic digital safety channel, Phase 
|: System design and test methodology, 20:26000 (RA;US) 

EPA perspective on radionuclide aerosol sampling, 20:26012 
(RA;US) 

European standards and approaches to EMC in nuclear power 
plants, 20:26003 (RA;US) 

Evaluation of self-contained HEPA filter, 20:25952 (RA;US) 

Experimental study of elementary collection efficiency of aerosols 
by spray: Design of the experimental device, 20:25968 (RA;US) 

Experimental study on the particles deposition in the sampling 
duct, 20:25964 (RA;US) 

Fatigue monitoring in Nuclear Power Plants, 20:25949 (RA;US) 

Fiber optic pressure sensors for nuclear power plants, 20:25999 
(RA;US) 

Filter-adsorber aging assessment, 20:25965 (RA;US) 

Gas processing at DOE nuclear facilities, 20:26018 (RA;US) 

Gas processing in the nuclear industry, 20:26016 (RA;US) 

Generation and release of radioactive gases in LLW disposal facil- 
ities, 20:25334 (RA;US) 

Guide to sampling airborne radioactive materials in nuclear facili- 
ties, 20:26013 (RA:US) 

Halide test agent replacement study, 20:26019 (RA;US) 

HEPA filter concerns - an overview, 20:25957 (RA;US) 

HEPA fitter testing - Department of Energy Office of Nuclear En- 
ergy Facilities, 20:25955 (RA;US) 

How it can assist in compliance with the DOE'S new 10 CFR 835 
and the NRC’S 10 CFR 20 regulation, 20:26026 (RA;US) 

Human event observations in the individual plant examinations, 
20:26076 (RA;US) 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:26075 (RA:US) 

Integrating industry nuclear codes and standards into United 
States Department of Energy facilities, 20:25896 (RA;US) 

Key results for the NRC's Short Cracks in Piping and Piping Welds 
Research Program, 20:25938 (RA;US) 

Leak testing of bubble-tight dampers using tracer gas techniques, 
20:25861 (RA;US) 

Lessons learned from the 1994 Northridge Earthquake, 20:25940 
(RA;US) 

Methods development to evaluate the risk of upgrading to DCS: 
The human factor, 20:26005 (RA;US) 

Methods for determining atypical gate valve thrust requirements, 
20:25947 (RA;US) 

Methods improvements incorporated into the SAPHIRE ASP mod- 
els, 20:26080 (RA;US) 

NAUAHYGROS - A code for calculating aerosol behavior in nu- 
clear power plant containments following a severe accident, 
20:26084 (RA;US) 

New performance data for “Emery 3002” and “Emery 3004,” two 
Army-approved safe materials to replace DOP in mask and filter 
testing, 20:27442 (RA;US) 

NPAR- products, applications and closure, 20:25944 (RA;US) 


NRC safety research in support of regulation - FY 1994. Volume 9, 
20:26066 (R;US) 





Numerical analysis of a natural convection cooling system for ra- 
dioactive canisters storage, 20:25335 (RA;US) 

On-line calibration of process instrumentation channels in nuclear 
power plants, 20:26001 (RA;US) 

Operational reliability of standby safety systems, 20:26078 (RA;US) 

Operator use of procedures during simulated emergencies, 
20:25812 (RA;US) 

Operator-based metric for nuclear operations automation assess- 
ment, 20:26006 (RA;US) 

Performance of HEPA filters at LLNL following the 1980 and 1989 
earthquakes, 20:26873 (RA;US) 

Performance of HEPA filters under hot dynamic conditions, 
20:26875 (RA;US) 

Pertormance-based 
20:25948 (RA;US) 

Perspectives on containment performance improvement based on 
the IPEs, 20:26073 (RA;US) 

Potential radionuclide emissions from stacks on the Hanford site, 
Part 2: Dose assessment methodology using portable low- 
resolution gamma spectroscopy, 20:26015 (RA;US) 

Potential radionuclide emissions from stacks on the Hanford site, 
Part 1: Dose assessment, 20:26025 (RA;US) 

Preliminary field evaluation of high efficiency steel fitters, 20:25961 
(RA;US) 

Preliminary studies to determine the shelf life of HEPA filters, 
20:25966 (RA;US) 

Proposed retrofit of HEPA filter plenums with injection and sam- 
pling manifolds for in-place filter testing, 20:27393 (RA;US) 

Prospects for nuclear safety research, 20:26071 (RA;US) 

Radionuclide air emissions at Department of Energy facilities, 
20:25962 (RA;US) 

Reactor pressure vessel structural integrity research, 20:25939 
(RA;US) 

Residence time determination for adsorbent beds of different con- 
figurations, 20:25963 (RA;US) 

Review of in-place HEPA filter testing at several DOE facilities, 
20:26027 (RA;US) 

Revised accident source terms for light-water reactors, 20:26082 
(RA;US) 

Risk contribution from low power, shutdown, and other operational 
modes beyond full power, 20:26074 (RA;US) 

SAPHIRE models and software for ASP evaluations, 20:26079 
(RA;US) 

Simulation and experimental studies of operators’ decision styles 
and crew composition while using an ecological and traditional 
user interface for the control room of a nuclear power plant, 
20:26007 (RA;US) 

Single point aerosol sampling: Evaluation of mixing and probe 
performance in a nuclear stack, 20:26011 (RA;US) 

Some views on nuclear reactor safety, 20:26070 (RA;US) 

Structural aging program status report, 20:25941 (RA;US) 

Study on long-term irradiation aging of electrical cables (The 
VEILLE program), 20:25945 (RA;US) 

Surface interactions of cesium and boric acid with stainless steel, 
20:25936 (R;US) 

Technical basis for staffing levels at nuclear power plants, 
20:25811 (RA;US) 

The actual practice of air cleaning in Belgian nuciear facilities, 
20:26021 (RA;US) 

The development and design of the off-gas treatment system for 
the thermal oxide reprocessing plant (THORP) at Sellafield, 
20:25337 (RA;US) 

The development of a HEPA filter with improved dust holding char- 
acteristics, 20:25959 (RA;US) 

The integrated melter off-gas treatment systems at the West Val- 
ley Demonstration Project, 20:25333 (RA;US) 

The link between off-site-emergency planning and plant-internal 
accident management, 20:26083 (RA;US) 

The retention of iodine in stainless steel sample lines, 20:25870 
(RA;US) 

Treatment of tritiated exhaust gases at the Tritium Laboratory Karl- 
sruhe, 20:28391 (RA;US) 

Understanding seismic design criteria for Japanese Nuclear 
Power Plants, 20:25943 (RA;US) 


inspection and maintenance strategies, 


Oak Ridge National Lab., TN (United States) 


Use of Circadian Lighting System to improve night shift alertness 
and performance of NRC Headquarters Operations Officers, 
20:26365 (RA;US) 

Value-impact assessment for resolution of generic safety issue 
143 - availability of HVAC and chilled water systems, 20:25897 
(RA;US) 

Ventilation system design for control of radioactive airborne partic- 
ulates during the decontamination and dismantiement (D&D) of 
the plant one ore silos, 20:27394 (RA;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Personnel 

U.S. Nuclear Regulatory Commission organization charts and 

functional statements. Revision 18, 20:25889 (R;US) 
Numatec, Inc., Bethesda, MD (United States) 

Facility design, construction, and operation, 20:25307 (R;US) 

Waste treatment at the La Hague and Marcoule sites, 20:25308 
(R;US) 

Numerical Applications, Inc., Richland, WA (United States) 

Coupling the FIRAC and CFAST computer codes. Final report, 
20:28525 (R;US) 


0 


Oak Ridge Inst. for Science and Education, TN (United States) 

Foreign nationals who receive science or engineering Ph.D.’s from 
US universities: Stay rates and characteristics of stayers, 
20:26158 (R;US) 

Labor market trends for nuclear engineers through 2000, 
20:26217 (R;US) 

Manpower assessment brief. No. 28, May 1995, 20:28482 (R;US) 

National Geographic Society Kids Network: Report on 1994 
teacher participants, 20:28470 (R;US) 

Nuclear engineering enroliments decreased 9 percent overall in 
1994; undergraduate degrees increased, while master’s and 
doctoral degrees decreased. No. 30, 20:25903 (R;US) 

Nuclear engineering enrollments and degrees, 1994: Appendixes, 
20:25904 (R;US) 

Pulsed-laser deposition of titanium nitride, 20:26614 (R;US) 

Reexamining traditional issues in survey research: Just how evil is 
the anathema of low response rate?, 20:27617 (R;US) 

Results of Fall 1994 sampling of gunite and associated tanks at 
the Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25343 (R;US) 

Science education programs brief. No. 6, May 1995, 20:28469 
(R;US) 

Oak Ridge K-25 Site, TN (United States) 

Mesoscopic structural analysis of bedrock exposures at the Oak 
Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 

Removal of technetium-99 from simulated Oak Ridge National 
Laboratory Newly-Generated Liquid Low-Level Waste, 20:25314 
(R;US) 

Oak Ridge National Lab., TN (United States) 

A characterization of check valve degradation and failure experi- 
ence in the nuclear power industry: 1991 Failures, Volume 2, 
20:25972 (R;US) 

A delta configured auxiliary resonant snubber inverter, 20:26105 
(R;US) 

A folded waveguide ICRF antenna for PBX-M and TFTR, 
20:28352 (R;US) 

A laser-excited synchronous fluorescence spectrometer for 
benzo(a)pyrene, 20:26749 (R;US) 

A liquid over-feeding military air conditioner, 20:26302 (R;US) 

A monolithic constant-fraction discriminator using distributed R-C 
delay-line shaping, 20:27131 (R;US) 

A summary of ORNL fission product release tests with recom- 
mended release rates and diffusion coefficients, 20:26030 (R;US) 

A theory of the high-mode phenomenon for stellarators, 20:28260 
(R;US) 

Adequacy of the 123-group cross-section library for criticality anal- 
yses of water-moderated uranium systems, 20:26876 (R;US) 
Advanced Industrial Materials (AIM) Program. Annual progress re- 

port, FY 1994, 20:26572 (R;US) 

Aggregate vehicle travel forecasting model, 20:26376 (R;US) 


ERA Vol. 20, No. 11 599 





Oak Ridge National Lab., TN (United States) 


Aging and service wear of air-operated valves used in safety- 
related systems at nuclear power plants, 20:25973 (R;US) 

Alternatives to incineration. Technical area status report, 20:25295 
(R;US) 

Analysis of weld solidification cracking in cast nickel aluminide al- 
loys, 20:26514 (R;US) 

Analytical methods for environmental sampling of chemical war- 
fare agents and their degradation products, 20:27443 (R;US) 
Application of multisorbent traps to characterization and quantifi- 
cation of workplace exposure source terms, 20:25287 (R;US) 
Application of NRA/channeling to study He* implanted waveg- 

uides, 20:26669 (R;US) 

Application of RBS and NRA in the fabrication of carbon based de- 
vices, 20:26748 (R;US) 

Are heating-system retrofit and tune-up programs really increasing 
the efficiency of oil-fired systems?, 20:26298 (R;US) 

Beta testing the Intel Paragon MP, 20:28534 (R;US) 

Bias in calculated k,q from subcritical measurements by the 2°2Cf- 
source-driven noise analysis method, 20:26852 (R;US) 

Bibliography of documents and related materials collected for the 
Hawaii Geothermal Project Environmental Impact Statement, 
20:25747 (R;US) 

Biomass fuel from woody crops for electric power generation, 
20:25689 (R;US) 

Carbon Dioxide Information Analysis Center and World Data 
Center-A for atomspheric trace gases: Catalog of data bases 
and reports, 20:27483 (R;US) 

Carbon dioxide, hydrographic, and chemical data from the F/S 
Meteor Cruise No. 18 in the North Atlantic Ocean (WOCE Sec- 
tion A1/E) during September 1991, 20:27592 (R;US) 

CensusPlus: A sampling and prediction approach for the 2000 
census of the United States, 20:28508 (R;US) 

Comparison of high temperature mechanical properties of two 
monolithic SiC ceramics and an AlpO3/SiC composite, 20:26616 
(R;US) 

Comparison of MELCOR modeling techniques and effects of ves- 
sel water injection on a low-pressure, short-term, station 
blackout at the Grand Gulf Nuclear Station, 20:25814 (R;US) 

Condensation of refrigerants flowing inside smooth and corru- 
gated tubes, 20:26940 (R;US) 

Cr2Nb-based alloy development, 20:26509 (R;US) 

Creep properties of Nb-1Zr and Nb-1Zr-0.1C, 20:25882 (R;US) 

Current profile evolution during fast wave current drive on the DIll- 
D tokamak, 20:28274 (R;US) 

Demonstration test and evaluation of ultraviolet/ultraviolet cat- 
alyzed peroxide oxidation for groundwater remediation at Oak 
Ridge K-25 Site, 20:25490 (R;US) 

Design options for an ITER ion cyclotron system, 20:28354 (R;US) 

Design, fabrication, and testing of micro-optical sensors containing 
multiple aspheres, 20:27272 (R;US) 

Detection of pump degradation, 20:25974 (R;US) 

Development of an automated ammunition processing system for 
battlefield use, 20:27351 (R;US) 

Direct atomic resolution imaging of dislocation core structures in a 
300 kV stem, 20:26663 (R;US) 

Direct electron heating with directional fast wave launch on DIII-D. 
Revision 1, 20:28277 (R;US) 

Divertor particle exhaust and wall inventory on Dill-D, 20:28356 
(R;US) 

Docking automation related technology, Phase 2 report, 20:27307 
(R;US) 

Dounreay PFR irradiation history for the joint US/UK actinide sam- 
ple exposures, 20:25879 (R;US) 

Dual wall reverse circulation drilling with multi-level groundwater 
sampling for groundwater contaminant plume delineation at Pa- 
ducah Gaseous Diffusion Plant, Paducah, Kentucky, 20:27549 
(R;US) 

Durability of polymer matrix composites for automotive structural 
applications: A state-of-the-art review, 20:26714 (R;US) 

Dynamical modeling of laser ablation processes, 20:26667 (R;US) 

Edge density modification with rf on TFTR and DIil-D, 20:28259 
(R;US) 

EDONIO: Extended distributed object network V/O library, 
20:28535 (R;US) 


600 ERA Vol. 20, No. 11 


Effect of thermomechanical processing on mechanical properties 
of Fe-16 at. % Al alloy, 20:26504 (R;US) 

Electric retail market options: The customer perspective, 
26:26241 (R;US) 

Electrical signature analysis (ESA) developments at the Oak 
Ridge Diagnostics Applied Research Center, 20:26301 (R;US) 
Electrolytic In-process Dressing (ELID) for high-efficiency, precision 

grinding of ceramic parts: An experiment study, 20:26637 (R;US) 

Employer's contributions to the training of professional statisti- 
cians, 20:28476 (R;US) 

ENDF/B-VI chlorine evaluation is deficient, 20:25533 (R;US) 

Engineering Physics and Mathematics Division progress report for 
period ending December 31, 1994, 20:26837 (R;US) 

Enhanced HFIR overpower margin through improvements in fuel 
plate homogeneity inspection, 20:26034 (R;US) 

Enhancement of Fe (ill), Co (Ill), and Cr (VI) reduction at elevated 
temperatures and by a thermophilic bacterium, 20:27516 (R;US) 

Environmental microcracking of [NZP] type ceramics, 20:26610 
(R;US) 

Environmental resources of selected areas of Hawaii: Geological 
hazards, 20:25749 (R;US) 

Environmental resources of selected areas of Hawaii: Groundwa- 
ter in the Puna District of the Island of Hawaii, 20:25750 (R;US) 

Environmental resources of selected areas of Hawaii: Socioeco- 
nomics, 20:26173 (R;US) 

Environmental Sciences Division annual progress report for period 
ending September 30, 1994, 20:27482 (R;US) 

ER-Worker: A cornputer code to predict remediation worker expo- 
sure and safety hazards, 20:25532 (R;US) 

Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 

Event identification by acoustic signature recognition, 20:25594 
(R;US) 

Experimentally determined volumetric properties of COs + CH, + 
N2 mixtures at 20-100 MPa and 323-573 K. Chapter 3, 
20:26775 (R;US) 

Expert operator preferences in remote manipulator control sys- 
tems, 20:26879 (R;US) 

Facility design, construction, and operation, 20:25307 (R;US) 

Field screening of polycyclic hydrocarbons contamination in soil 
using a portable synchronous scanning spectrofiuorometer, 
20:26385 (R;US) 

Fixed capital investments for the uranium soils integrated demon- 
stration soil treatment technologies, 20:25561 (R;US) 

Formation of artificially-layered thin-film compounds using pulsed- 
laser deposition, 20:26668 (R;US) 

Formation of atomic clusters through the laser ablation of refrac- 
tory materials in a supersonic molecular beam source, 20:27790 
(R;US) 

Fossil Energy Program annual progress report for April 1994 
through March 1995, 20:26498 (R;US) 

Fracture toughness measurements with subsize disk compact 
specimens, 20:26503 (R;US) 

Fusion materials semiannual progress report for the period ending 
September 30, 1994, 20:28358 (R;US) 

Global Alfven eigenmodes in WELDELSTEIN 7-AS, 20:28261 
(R;US) 

Global ICRF system designs for ITER and TPX, 20:28355 (R;US) 

Global shielding analysis for the three-element core advanced 
neutron source reactor under normal operating conditions, 
20:26052 (R;US) 

Growth of highly doped p-type ZnTe films by pulsed laser ablation 
in molecular nitrogen, 20:26664 (R;US) 

Heavy-Section Steel Irradiation Program. Volume 5, No. 2, 
Progress report, April 1994—September 1994., 20:26569 (R;US) 

Heavy-Section Steel Technology Program Semiannual progress re- 
port, Apri+ September 1993. Volume 10, No. 2, 20:25971 (R;US) 

High-energy ion processing of materials for improved hardcoat- 
ings, 20:28201 (R;US) 

High-lift chemical heat pump technologies for industrial processes, 
20:26386 (R;US) 

HRB-22 irradiation phase test data report, 20:26050 (R;US) 

Implementation of parallel matrix decomposition for NIKE3D on 
the KSR1 system, 20:28533 (R;US) 





Incorporation of RAM techniques into simulation modeling, 
20:27306 (R;US) 

Intermetallic bonded ceramic matrix composites, 20:26617 (R;US) 

Intermetallics for structural applications, 20:26516 (R;US) 

Introduction to the ACEEE panel on program design, 20:26299 
(R;US) 

Investigation of nuclide importance to functional requirements re- 
lated to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

Investigation of the liquid low-level waste evaporator steam coil 
failure and supporting laboratory studies, 20:25345 (R;US) 

Justification for electric-utility energy-efficiency programs, 
20:26242 (R;US) 

LAPACK++: A design overview of object-oriented extensions for 
high performance linear algebra, 20:28505 (R;US) 

Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 

Laser-solid interaction and dynamics of laser-ablated materials, 
20:26508 (R;US) 

Level 3 Baseline Risk Assessment for Building 3515 at Oak Ridge 
National Lab., Oak Ridge, TN, 20:25557 (R;US) 

Magnetic correlations in doped transition metal oxides, 20:26612 
(R;US) 

Maintenance Action Readiness Assessment Plan for Waste Area 
Grouping 1 inactive Tanks 3001-B, 3004-B, T-30, and 3013 at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25559 (R;US) 

Maintenance Action Work Plan for Waste Area Grouping 1 inactive 
tanks 3001-B, 3004-B, T-30, and 3013 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. Environmental Restoration 
Program, 20:25342 (R;US) 

Managing cumulative impacts: A key to sustainability?, 20:26189 
(R;US) 

Materials support for HITAF. Final report for Phase 1, 20:26715 
(R;US) 

Materials/manufacturing support element for the Advanced Tur- 
bine Systems Program, 20:26451 (R;US) 

Mathematical models and specific absorbed fractions of photon 
energy in the nonpregnant adult female and at the end of each 
trimester of pregnancy, 20:27721 (R;US) 

MCNP-DSP calculations of the 25*Cf-source-driven noise analysis 
measurements of highly enriched uranium metal cylinders, 
20:28092 (R;US) 

Mechanically reliable scales and coatings, 20:26510 (R;US) 

Mesoscopic structural analysis of bedrock exposures at the Oak 
Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 

Method for in situ characterization of a medium of dispersed mat- 
ter in a continuous phase, 20:25073 (PA;US) 

Microstructural characterization of iron implanted sapphire 
nanocomposites, 20:26613 (R;US) 

Microwave processing of silicon carbide, 20:26611 (R;US) 

Modeling of thermomechanical conditions in Sigmajig weldability 
test, 20:26513 (R;US) 

Moisture-induced embrittlement of iron aluminides. Final report, 
20:26571 (R;US) 

Multilevel converters — A new breed of power converters, 
20:26106 (R;US) 

Municipal electric utilities: Establishment and transformation, 
20:26412 (R:US) 

Murt user’s guide: A hybrid Lagrangian-Eulerian finite element 
model of multiple-pore-region solute transport through subsur- 
face media, 20:25497 (R;US) 

Nature and measurements of torque ripple of permanent-magnet 
adjustable-speed motors, 20:26851 (R;US) 

New enhancements to SCALE for criticality safety analysis, 
20:26854 (R;US) 

New insights into input relegation control for inverse kinematics of 
a redundant manipulator. Part 1, On the orthogonality of matri- 
ces B and J and comparison to the extended Jacobian method, 
20:26877 (R;US) 

New insights into input relegation control for inverse kinematics of 
a redundant manipulator. Part 3, An application to joint limit 
avoidance, 20:26878 (R;US) 


Oak Ridge National Lab., TN (United States) 


Nuclear data needs for application in nuclear criticality safety pro- 
grams, 20:26855 (R;US) 

Operating limit study for the proposed solid waste landfill at Padu- 
cah Gaseous Diffusion Plant, 20:27551 (R;US) 

Overview of the development of FeAl intermetallic alloys, 
20:26515 (R;US) 

Phase | remedial investigation report of Waste Area Grouping 2 at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25537 (R;US) 

PMB-Waste: An analysis of fluidized bed thermal treatment, 
20:26384 (R;US) 

Preliminary assessment of the ecological risks to wide-ranging 
wildlife species on the Oak Ridge Reservation, 20:27525 (R;US) 

Proceedings of the IEA working group meeting on fer- 
ritic/martensitic steels, 20:28392 (R;US) 

Proceedings of the Tungsten Workshop for Hard Target Weapons 
Program, 20:27305 (R;US) 

Project Management Plan for the Isotopes Facilities Deactivation 
Project at Oak Ridge National Laboratory, 20:25619 (R;US) 

Public-policy responsibilities in a restructured electricity industry, 
20:26413 (R;US) 

Pulsed-laser deposition of titanium nitride, 20:26614 (R;US) 

Radiological survey results at 1 Shady Lane, Lodi, New Jersey 
(LJ095), 20:27548 (R;US) 

Reaching minority, female and disadvantaged students, 20:28466 
(R;US) 

Recent advances in ordered intermetallics, 20:26506 (R;US) 

Report on the Biological Monitoring Program at Paducah Gaseous 
Diffusion Plant December 1992—December 1993, 20:25498 
(R;US) 

Research to develop improved production methods for woody and 
herbaceous biomass crops, 20:25673 (R;US) 

Residential gas heat pump assessment: A market-based ap- 
proach, 20:26300 (R;US) 

Response of wave excited offshore platforms, 20:26988 (R;US) 

SANS study of phase separation in solid He-*He, 20:28251 (R;US) 

Science, environment and technology summit: A long term na- 
tional science strategy, 20:26225 (R;US) 

Site Safety and Health Plan (Phase 3) for the treatability study for in 
situ vitrification at Seepage Pit 1 in Waste Area Grouping 7, Oak 
Ridge National Laboratory, Oak Ridge, TN, 20:25558 (R;US) 

Source terms released into the environment for a station blackout 
severe accident at the Peach Bottom Atomic Power Station, 
20:26008 (R;US) 

Spontaneous quenches of a high temperature superconducting 
pancake coil, 20:28235 (R;US) 

Spring 1995 wildlife and vegetation survey, Norton Air Force Base, 
California, 20:27550 (R;US) 

Static and dynamic displacements in a-phase FeCr, 20:26505 
(R;US) 

Structural characterization of a polymer substituted fullerene (flag- 
ellene) by small angle neutron scattering, 20:26662 (R;US) 

Support services for Ceramic Fiber-Ceramic Matrix Composites. 
Annual technical progress report, 20:26638 (R;US) 

Surface-enhanced Raman fiberoptic sensors for remote monitor- 
ing, 20:27593 (R;US) 

Sustainable development as an organizing principle for US foreign 
policy: Opportunities and enduring constraints, 20:26190 (R;US) 

Texture evolution in thin-sheets on AIS! 301 metastable stainless 
steel under dynamic loading, 20:26512 (R;US) 

The cost of transportation’s oil dependence, 20:25203 (R;US) 

The effects of rapid recrystallization and ion implanted carbon on 
the solid phase epitaxial regrowth of Si,_,Ge, alloy layers on 
silicon, 20:26665 (R;US) 

The effects of thermal cycling on the physical and mechanical 
properties of [NZP] ceramics, 20:26609 (R;US) 

The formation of Al2O3/V203 multilayer structures by high-dose 
ion implantation, 20:26615 (R;US) 

The method of life extension for the High Flux Isotope Reactor 
vessel, 20:26033 (R;US) 

The outlook for US oil dependence, 20:26172 (R;US) 

The removal of mercury from solid mixed waste using chemical 
leaching processes, 20:25344 (R;US) 

The U.S. Stellarator Power Plant Study, 20:28353 (R;US) 


ERA Vol. 20, No. 11 601 





Oak Ridge National Lab., TN (United States) 


Thermal reaction studies of organic model compound-mineral 
matter interactions in solids, 20:25078 (R;US) 

Thin-film rechargeable lithium batteries, 20:26132 (R;US) 

Three-dimensional antenna coupling to core plasma in fusion de- 
vices, 20:28357 (R;US) 

Three-dimensional antenna models for fusion experiments, 
20:28257 (R;US) 

Time-resolved materials science opportunities using synchrotron 
x-ray sources, 20:28181 (R;US) 

TRANSP modeling of minority ion sawtooth mixing in ICRF + NBI 
heated discharges in TFTR, 20:28258 (R;US) 

Transportation energy data book: Edition 15, 20:26375 (R;US) 

Triangular step instability and 2D/3D transition during the growth 
of strained Ge films on Si(100), 20:26507 (R;US) 

Truncated Hilbert space approach to models of high- 
T-superconductivity, 20:28219 (R;US) 

U.S. Department of Energy thermal energy storage research activ- 
ities review: 1989 Proceedings, 20:26123 (R;US) 

US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 

Utilizing ORACLE tools within Unix, 20:28507 (R;US) 

Validation of a method for prediction of isotopic concentrations in 
burnup credit applications, 20:25251 (R;US) 

Validation of multigroup neutron cross sections and calculational 
methods for the advanced neutron source against the FOEHN 
critical experiments measurements, 20:26051 (R;US) 

Vapor breakdown during ablation by nanosecond laser pulses, 
20:26666 (R;US) 

Verification of criticality accident alarm system for environmental 
restoration activities, 20:26853 (R;US) 

Volumetric properties of CO2-CH4-No fluids at 200°C and 1000 
bars: A comparison of equations of state and experimental 
data. Chapter 4, 20:26747 (R;US) 

Waste Area Grouping 4 Site Investigation Data Management Plan, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 

Waste treatment at the La Hague and Marcoule sites, 20:25308 
(R;US) 

Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 

Wetland survey of selected areas in the K-24 Site Area of respon- 
sibility, 20:27552 (R;US) 

Work plan for the Isotopes Facilities Deactivation Project at Oak 
Ridge National Laboratory, 20:25653 (R;US) 

Work pian for the Isotopes Facilities Deactivation Project at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 20:25556 
(R;US) 


Oak Ridge National Lab., TN (United States). HAZWRAP Sup- 
port Contractor Office 

Technology application analyses at five Department of Energy 
Sites, 20:25536 (R;US) 


Oceaneering Technologies, Upper Mariboro, MD (United States) 
Remote Operated Vehicle with CO2 Blasting (ROVCOz2). Phase 1, 
20:26856 (R;US) 


Oesterreichische Physikalische Geselischaft, Vienna (Austria) 

44. Annual Convention of the Austrian Physical Society, 20:27445 
(l;AT;In German, English) 

A continuous Straw Tracker with integrated generation of transi- 
tion radiation for experiments of high data rates, 20:27229 
(IA;AT;In German) 

A molecular beam apparatus for investigation of the interaction be- 
tween electrons and van-der-Waals clusters with high energy 
resolution, 20:27791 (IA;AT;In German) 

A new band in the fluorescence spectrum of the Cs2 molecule, 
20:28122 (IA;AT;In German) 

A phenomenological model of the QCD4 is tested in the 
Schwinger model, 20:27912 (IA;AT;in German) 

A source of ultracold atoms, 20:27792 (IA;AT;in German) 

A study of the 3-Jet Dalitzplot in hadronic Z-decays, 20:27959 
(IA;AT;In German) 

A system for measurement of the temperature dependence of 


magnetostriction of amorphous materials, 20:28188 (IA;AT;In 
German) 


602 ERA Vol. 20, No. 11 


Ab-initio calculations of the key-note and overtone of Raman spec- 
tra, 20:27829 (IA;AT;In German) 

Abnormal behaviour of luminescence of chemically oxidized 
porous silicon, 20:28161 (IA;AT;In German) 

Adaption of an alpha spectrometer in order to measure concentra- 
tions of the air of rooms and of exhalation-rates of radon in 
buildings, 20:27474 (IA;AT;In German) 

Advances in cavity quantum electrodynamics and new tests of 
quantum theory, 20:27766 (IA;AT) 

Amplification of femtosecond pulses from solid state lasers, 
20:28128 (IA;AT;In German) 

An atom-interferometer by means of a phase grating of light, 
20:28125 (IA;AT;In German) 

An investigation of the red bands of the NaHg-excimers, 20:28123 
(IA;AT;In German) 

Angular dependence of the neutron depolarization in Nd-Fe-B per- 
manent magnetic materials, 20:28186 (IA;AT;In German) 

Anisotropic magnetoresistance in superconducting 
Bi2SrpCaCuz0, monocrystals, 20:26532 (IA;AT;In German) 

Antiferromagnetic ordering in a two dimensional electron gas, 
20:27780 (IA;AT;in German) 

Application of nucleon-nucleon-inversion potentials in electron- 
deuteron scattering, 20:28026 (IA;AT;In German) 

ArH3*: reaction of an ion with strong dipole momentum, 20:26781 
(IA;AT;In German) 

ATLAS inner detector, 20:27227 (IA;AT;In German) 

Atomic beam collimation with 2-D isotropic light, 20:27799 (IA;AT) 

Austron - a pulsed spallation source for an international research 
centre in Austria, 20:27051 (IA;AT;In German) 

Bonding of grain boundaries of polycrystalline silicon solar cells, 
20:25713 (IA;AT;In German) 

Boundary-point-collocation method in order to solve boundary 
value problems, 20:27781 (IA;AT;in German) 

Calculation and graphic representation of static, electric or mag- 
netic field distributions using MATHEMATICA, 20:27777 
(IA;AT;In German) 

Calculation of nuclear processes using the relativistic mean field 
theory (RMFF), 20:28029 (IA;AT;In German) 

Calibration of Potassium 40 for the highly sensitive whole-body 
counter at the AKH Vienna, 20:27640 (IA;AT;In German) 

Characterizing a vacuum-plasmajet, 20:27819 (IA;AT;In German) 

Characterizing of frequency modulated  surface-emitting 
semiconductor-laser diodes with a vertical resonator using in- 
vestigations of reflection, 20:26681 (IA;AT;in German) 

Charge density waves: dielectric function, tunnel effect, 20:28252 
(IA;AT;In German) 

Coherent Terahertz-emission from semiconductor quantum struc- 
tures, 20:28253 (IA;AT;In German) 

Collision stipulated energy transfer processes in a laser-induced 
cadmium + sodium vapor mixture, 20:28131 (IA;AT;In German) 

Color magnetic monopoles about static quark charges, 20:27911 
(1A;AT;In German) 

Combination of photodynamic and radiation therapy, 20:27698 
(IA;AT;In German) 

Cooling of atoms by laser: quantitized moving of atoms and quan- 
tum statistics, 20:27767 (IA;AT;In German) 

Correlation effects in highly doped IIl-V semiconductors, 20:28166 
(IA;AT;in German) 

Cosmological models with torsion, 20:27839 (IA;AT;In German) 

Critical layer thickeners and stress relaxation in lattice defectively 
adapted epitaxy layers, 20:28208 (IA;AT;In German) 

Crystal structures of complex solid matter azides containing pyri- 
dine, 20:26685 (iA;AT;iIn German) 

Dark resonances in the hyperfine energy-level diagram of sodium- 
d-lines, 20:28129 (IA;AT;In German) 

Decay of multicharged Fullerenions in two charged fragment ions, 
20:28116 (IA;AT;In German) 

Deconvolution of STM-pictures using the principle of maximum en- 
tropy, 20:27821 (IA;AT;In German) 

Deflection of a membrane sheet on top of a hermetically sealed 
cylinder, 20:27830 (IA;AT;In German) 

Description of small defects in type Il superconductors using a non 
local Ginzburg-Landau functional, 20:28240 (IA;AT;in German) 





Detection of field-induced phase transition using neutron diffrac- 
tion, 20:28185 (IA;AT;In German) 

Determination of diffusion coefficients using temperature- 
programmed surface-segregation, 20:27796 (IA;AT;In German) 
Determination of dislocation densities in high pure silver by electri- 

cal resistance and low-field Hall effect, 20:28163 (IA;AT) 

Determination of the refractive index of liquid SO., 20:28153 
(IA;AT;In German) 

Development of MSGCs (Micro-Strip-Gas-Chambers) on conduc- 
tive carriers in order to identify ionizing radiation, 20:27230 
(IA;AT;In German) 

Diffraction and interferometry of cold neutrons in space and time, 
20:28182 (IA;AT;in German) 

Diffraction of metastable argon atoms in standing light waves, 
20:27832 (IA;AT:in German) 

Diodes made from polymers: electroluminescence, 20:26677 
(IA;AT;In German) 

Dissociative ion-cluster reactions of the type X + + Ym — (XYn) + 
+ (m-n)Y, 20:28143 (IA;AT;in German) 

Drifting phenomena and complex formation in copper-doped n- 
silicon, 20:28160 (IA;AT;In German) 

Dynamics of ultra-small aerosols and their influence on the forma- 
tion of clouds and climate, 20:27709 (IA;AT;in German) 

Effective-mass enhanced coriolis deflection of neutrons, 20:28098 
(IA;AT) 

Effects of isotopes concerning adsorption of reactive gases, 
20:26522 (IA;AT;in German) 

Electric transport in polyphenyl electroluminescence electronic el- 
ements, 20:26679 (IA;AT;in German) 

Electrical conductivity and structure of highly-oriented polyacety- 
lene, 20:26526 (IA;AT;in German) 

Electrical transport properties of the high temperature supercon- 
ductor TmBa2Cu307, 20:26622 (IA;AT;In German) 

Electrical transport properties in thin YBaCuO-films with reduced 
oxygen content, 20:26683 (IA;AT;In German) 

Electron excitation in nuclear scattering processes of astrophysi- 
cally relevant energies, 20:28043 (IA;AT;In German) 

Electron-positron-interaction in real metals described by a Bloch- 
modified ladder expansion, 20:27828 (IA;AT) 

Energy-dispersive measurement and comparison of spectral distri- 
butions of x-ray diffractometers and x-ray fluorescence 
spectrometers, 20:26521 (IA;AT;In German) 

Enhanced evanescent waves for atom mirrors, 20:27831 (IA;AT) 

Exclusive reconstruction of secondary vertices with J/y and (2S) 
at LEP, 20:27964 (IA;AT;In German) 

Experimental Demonstration of Interaction-Free Measurements, 
20:27782 (IA;AT) 

Experimental observation of superluminal single-photon tunneling 
time, 20:27784 (IA;AT) 

Experimental realization of a quantum eraser, 20:27776 (IA;AT;In 
German) 

Extended neutron depolarization measurements in order to 
determine magnetic structures: First analysis of theoretical pos- 
sibilities, 20:28102 (IA;AT;In German) 

Femtosecond laser pulses from new laser materials, 20:28127 
(IA;AT;In German) 

Femtosecond spectroscopy in polymers, 20:27836 (IA;AT;In Ger- 
man) 

Femtosecond spectroscopy in type Ill-V semiconductors: latest 
experiments, 20:27837 (IA;AT;In German) 

Femtosecond-spectroscopy in solid state plasma, 20:28199 
(IA;AT;in German) 

Femtosecond-spectroscopy of plasma oscillation in Ag-islands, 
20:28286 (IA;AT;In German) 

Flux of momentum in 3-Jet events at Eoy=Mz, 20:27961 (IA;AT;In 
German) 

Formation of a magnetic order in Y(°”Fe)Mno, 20:28184 (IA;AT;In 
German) 

Fragmentation of charge-exchange processes: quasi equilibrium 
theory and experiment, 20:28145 (IA;AT;in German) 

Gauge-independent correction of bonding of toponium decay, 
20:27887 (IA;AT;In German) 

Gravitationally induced phaseshifting in neutron interferometry, 
20:28097 (IA;AT;In German) 


Oesterreichische Physikalische Geselischaft, Vienna (Austria) 


Growth dynamics of C¢o-Fullerit monocrystals, 20:27797 (IA;AT;In 
German) 

Guides for atoms, 20:27793 (IA;AT) 

High field measurements of magnetic resistivity in thin 
YBapCu307-layers, 20:26623 (IA;AT;In German) 

High-resolution recoil ion momentum spectroscopy, 20:28057 
(IA;AT;In German) 

Improved method of inversion in order to determine nucleon- 
nucleon potentials of uncoupled partial waves, 20:28061 
(IA;AT;in German) 

improvement of contrast by measurement of time correlation in a 
neutron interferometer, 20:28104 (1A;AT:In German) 

Influence of altitude of biologically active ultraviolet radiation, 
20:27708 (IA;AT;in German) 

Influence of counter-rotating-terms on the reduction of the fluctua- 
tion in the Jaynes-Cummings-model, 20:27883 (IA;AT;In German) 

Influence of dipole scattering of crystal defects on internal-band- 
photon absorption of compensated germanium monocrystals, 
20:27779 (IA;AT;in German) 

Influence of dislocations on electronic properties of nipi structures, 
20:28158 (IA;AT;In German) 

Influence of photodynamic laser therapy on the morphology of the 
surface of human fibroblasts, 20:27700 (IA;AT;In German) 

Influence of spin-orbit-splittings on reactivity of Xe*-ions, 20:26782 
(IA;AT;in German) 

Influence of the observation plane in order to determine quantum 
coherence, 20:27775 (IA;AT;in German) 

Instantons and vacuum expectation values in the Schwinger 
model, 20:27884 (IA;AT;In German) 

Instantons around mesons in the lattice-QCD of dynamic fermions, 
20:27910 (IA;AT;iIn German) 

interlacing: a feature of context, 20:27772 (IA;AT;in German) 

Inversion of Dirac-optical-potentials in nucleon-nucleon-scattering, 
20:28055 (IA;AT;In German) 

Inversion of neutron scattering data of surfaces, 20:28101 
(IA;AT;In German) 

Investigation of Bake Hardening steels using highly sensitive field 
ion mass spectroscopy, 20:26969 (IA;AT;In German) 

Investigation of combination of photodynamic therapy and gam- 
maradiation using a methodically improved clonicotonic test, 
20:27697 (IA;AT;In German) 

Investigation of electron density in plasma by dispersion- 
interferometry, 20:28281 (IA;AT;In German) 

Investigation of Kaon production rates in heavy ion collisions using 
the 1/N-equation of state of hadronic matter, 20:27962 (IA;AT;In 
German) 

Investigation of magnetic fatigue in amorphic bands using neutron 
depolanzation, 20:28187 (IA;AT;In German) 

Investigation of particle density in asymmetric plasma using inter- 
ferometry of white light, 20:28282 (IA;AT;in German) 

Investigation of segregation in Au-30at%Pt using positron annihi- 
lation, 20:28183 (IA;AT;in German) 

investigation of the shear-induced cristallization of isotactic 
polypropylene using synchrotron radiation, 20:28189 (IA;AT;In 
German) 

Investigation of the spectral distribution of laser diodes using cou- 
pling of surface modes, 20:26682 (IA;AT;In German) 

Investigations of fast capillary discharges with regard to genera- 
tion of increased spontaneous emission in the VUV-spectral 
range, 20:28120 (IA;AT;In German) 

Is the scattering of conduction electrons on phonons above 100 K 
really isotropic?, 20:28206 (IA;AT;In German) 

Layer structures in two-component injection-moking parts, 
20:28190 (IA;AT;In German) 

Localization of very small activities using a profile scanning facility 
at the highly sensitive whole-body counter in the Vienna AKH, 
20:27704 (IA;AT;in German) 

Localized traps in conjugated polymeric conductors with defined 
molecular structure, 20:26524 (IA;AT;In German) 

Low light imaging of intracellular endogen porphyrins, 20:27637 
(IA;AT;in German) 

Magnetic phase transitions in R;_,YxFe,;Ti (R=Pr,Tb), 20:28239 
(IA;AT;in German) 


ERA Vol. 20, No. 11 603 





Oesterreichische Physikalische Gesellschaft, Vienna (Austria) 


Magnetic Raman scattering on YBazCuzO~¢.3 monocrystals, 


20:28164 (IA;AT;iIn German) 


Manipulation of atoms and molecules by new laser methods: 
coherent transfer of occupied states and momentum and appli- 


cations, 20:27768 (IA;AT;in German) 


Maximal violation of the Bell's inequality, 20:27771 (IA;AT;In Ger- 


man) 


Measurement of intracellular calcium after photodynamic treat- 


ment, 20:27696 (IA;AT;In German) 


Measurement of radiation on the exterior side of satellites, 


20:27225 (IA;AT;In German) 


Measurement of the anthesis-dependent UV-reflexions in ray blos- 


soms of Asteraceae, 20:27707 (IA;AT;in German) 


Measurement of the hydrogen atom concentration by means of 


the Lyman-a-absorption, 20:28150 (IA;AT;In German) 


Measurement of the magnetic anisotropy of amorphous band after 


stress annealing, 20:26530 (IA;AT;in German) 


Measurement of the radiation climate in passenger planes, 


20:27476 (IA;AT;iIn German) 


Microscopic theory of coherent optical effects in semiconductors, 


20:27834 (IA;AT;In German) 


Millimeter wave-magneto spectroscopy of dilute and flexible two- 
dimensional electronic systems (2DES), 20:28159 (IA;AT;In 


German) 


Mode-coupling analysis of the dynamic of single particles in liquid 


alkalimetals, 20:27824 (IA;AT;In German) 
Monopole currents and the confinement mechanism in the com- 
pact QED, 20:27909 (IA;AT;In German) 


Movement of quantas in a Kingdon trap, 20:27794 (IA;AT;In Ger- 
man) 


Multi-method forrnulation for chemical analysis of sputtered boride 


layers, 20:26751 (IA;AT;In German) 
Muon cascade in hydrogen, 20:28284 (IA;AT;in German) 
Muonic cascade in hydrogen, 20:28151 (IA;AT;In German) 


Mutagene potential of the photosensitizer Photosan 3, 20:27699 


(IA;AT:In German) 


Near field imaging of atom diffraction gratings: the atomic Talbot 


effect, 20:28204 (IA;AT) 
Neutron - multiphoton exchange, 20:28099 (IA;AT;In German) 


Neutron physical investigations of hydrogen in filament structures, 
20:28103 (IA;AT;In German) 


No anomalies observed in the atomic vibration amplitudes in the 


a-b plane of Y;Ba.Cu,;07_, thin films at the superconducting 


phase transition using ion channeling, 20:26533 (IA;AT) 
Nonperturbative results in the stochastic quantization of gauge 
theories, 20:27885 (IA;AT;in German) 
Nucleon-nucleon-potentials from the inversion of phases of scatter- 
ing using Darboux-transformations, 20:28027 (IA;AT;In German) 
Nucleonic and non-nucleonic degrees of freedom in the elastic 
electron-deuteron scattering, 20:28059 (IA;AT;In German) 


Numerical investigation of a directional coupler induced horizontal 


torus antenna based on a circular plate, 20:27795 (IA;AT;In Ger- 
man) 


Occupation of rotation-vibration states of desorbing hydrogen- 


isotopes, 20:26523 (IA;AT;In German) 


OES for process control at separation of TIN by means of plasma 


CVD?, 20:28283 (IA;AT;In German) 


On the influence of the thermal expansion coefficient on non-linear 


parameters at the 1st, 2nd and 4th sound in superfluid helium, 
20:28250 (IA;AT;in German) 


On the polarizability of the neutron, 20:28105 (IA;AT;In German) 


Optical and electronic properties of poly(para-phenylene) by first 
principles calculations and experimental results, 20:26680 (IA;AT) 
Optical frequency doubling on nanometrically structured metal 


films, 20:28200 (iA;AT;In German) 


Optics and interferometry of atoms and molecules, 20:27833 


(IA;AT;In German) 
Optics for an ion-interferometer, 20:27081 (IA;AT;in German) 


Pad- and strip cathode chambers for the NA44-Upgrade, 


20:27231 (IA;AT;In German) 


Phase resolved current-voltage characteristic in the Shubnikov- 


phase of YBa2Cu307, 20:26624 (IA;AT;In German) 


Phase stability and Landau damping in potassium-doped C,0 


monocrystals, 20:28198 (IA;AT;in German) 


604 ERA Vol. 20, No. 11 


Photodoping of oxygen-depleted YBaCuO-layers, 20:28241 
(IA;AT;In German) 

Photonstatistics and moments of Gaussian and general radiation 
fields, 20:27774 (IA;AT;In German) 

Photonstatistics at the fiberglass divider, 20:28054 (IA;AT;In Ger- 
man) 

Physics with q-oscillators, 20:27785 (IA;AT;In German) 

Pion and Kaon interferometry and Baryon production in high- 
energy proton-nucleon and nucleon-nucleon scattering, 
20:27963 (IA;AT;In German) 

Plasma diagnostics with optical interferometry, 20:28287 (IA;AT;In 
German) 

Positron annihilation in Guinier-Preston-zones in AlAg*, 20:28205 
(IA;AT;In German) 

Possibility of detection of new heavy particles in the planned Com- 
pact Muon Solenoid (CMS) detector at the prospective Large 
Hadron Collider (LHC) at CERN, 20:27966 (IA;AT;In German) 

Precise measurement of the nuclear Muon capturing rate in He, 
20:28062 (IA;AT;In German) 

Precise measurements of nuclear muon-capture rate in He, 
20:28285 (IA;AT;In German) 

Preparation of large Silicon monocrystals for neutron optics, 
20:26678 (IA;AT;In German) 

Pressure dependence of Cerium and Ytterbium compounds, 
20:27798 (IA;AT;In German) 

Production and loss channels in the formation of lallb excimers, 
20:26752 (IA;AT;in German) 

Production and reactivity of the isomers NOOt+ and ONO*, 
20:26780 (IA;AT;lIn German) 

Production of endogene porphyrins in order to treat cells photody- 
namically, 20:27639 (IA;AT;in German) 

Properties of Silicon strip detectors with great strip distance, 
20:27228 (IA;AT;In German) 

Properties of simple and multiple positive charged Ceépo ions, 
20:28117 (IA;AT;In German) 

Proton-deuteron-scattering with mesontheoretical nucleon- 
nucleon-potentials using exact Coulomb interaction, 20:28056 
(IA;AT;In German) 

Quantum cryptography and computation, 20:27769 (IA;AT) 

Quantum hydrodynamic equations of state for supernovae- 
explosions and generation of neutron stars, 20:27838 (IA;AT;In 
German) 

Quantum optics using multiports, 20:27783 (IA;AT;In German) 

Quantum statistics and nonclassical interference of second order 
on the quarter, 20:27773 (IA;AT;in German) 

Quark potentials in quantum gravity, 20:27907 (IA;AT) 

Quasi-local field energy in 2-dimensional gravitation models, 
20:27840 (IA;AT;in German) 

Radiation trapping by partial frequency redistribution, 20:28121 
(IA;AT;In German) 

Radioactive exposure of waste water of a nuclear medicine clinic, 
20:27595 (IA;AT;In German) 

Radon estimation in the air near the soil of the external Oetztal, 
20:27475 (IA;AT;In German) 

Radon exposition and lung cancer in dwellings and in Uran min- 
ers, 20:27710 (IA;AT;in German) 

Reactions with low temperatures in ion traps, 20:28144 (IA;AT;In 
German) 

Reconstruction of exclusive B meson decays at DELPHI, 
20:27965 (IA;AT;In German) 

Relativistic equation of state for nuclear matter using an 1/N ap- 
proximation for finite temperatures and densities, 20:28028 
(IA;AT;In German) 

Resistance and magnetoresistance in heterogeneous high tem- 
perature superconductors, 20:26684 (IA;AT;In German) 

Risk of keratitis by ultraviolet radiation of halogen lamps, 20:27705 
(IA;AT;In German) 

Selfconsistent determination of the atomic and electronic structure 
of a model liquid, 20:28157 (IA;AT;In German) 

Size distribution of droplets in a late stage of condensation, 
20:27822 (IA;AT;in German) 

Spin-quantum gravity, 20:27908 (IA;AT;In German) 

Stage of development of micro-stripe gas detectors, 20:27226 
(IA;AT;In German) 





Oklahoma Univ., Norman, OK (United States). School of Geology and 


Standardization of analytical measured and recorded data of sur- 
faces using AES, SAM, XPS, SIMS, STM, AFM, EPMA, FIM 
and FIMS, 20:28155 (1A;AT;In German) 

Static magnetic moments in the Heavy-Fermion-range in 
Ce(Cu, _,Alx)s5?, 20:26529 (IA;AT;In German) 

Strengthening of Metals up to Very Large Strains: Features, Mea- 
suring Techniques, Deformation Models, 20:26528 (IA;AT) 

String effect in hadronic Z°-decays, 20:27960 (IA;AT;In German) 

String theory and torsion, 20:27886 (IA;AT;in German) 

Structure investigations of differentially prepared nanocrystalline 
samples composed of FeggZr7CuBg, 20:26531 (IA;AT;in German) 

Sub recoil laser cooling with coherent population trapping in cas- 
cade systems, 20:28130 (IA;AT) 

Substituted Poly(thienopyrazine) - A new family of Polymers with a 
small energy gap, 20:28126 (IA;AT;In German) 

Superlattice of semiconductors, 20:28152 (IA;AT;In German) 

Supersymmetric quantum mechanics using tensorpotentials, 
20:27778 (IA;AT;iIn German) 

Surveillance of the radioactive contamination of waste water in 
hospitals, 20:27712 (IA;AT;In German) 

Synchrotron radiation - solid state physics seen in a new context, 
20:28203 (IA;AT;In German) 

Taxonomy of a-nuclear potentials: application of a-capture reac- 
tions, 20:28058 (IA;AT;in German) 

Temperature dependence of line width of persistent spectral holes 
in the infrared absorption of SeH molecules in chalcogenide 
glasses, 20:28162 (IA;AT;In German) 

The ATLAS Muon spectrometer, 20:27232 (IA;AT;In German) 

The Austrian radon programme, 20:27703 (IA;AT;in German) 

The cross section of liquid lead and the charge radius of the neu- 
tron, 20:28106 (IA;AT;In German) 

The dependence of the generation of carbon from the triple-alpha 
reaction rate, 20:28060 (IA;AT;in German) 

The distribution of the number of emitted electrons under bombard- 
ment of metals using MeV ions, 20:28209 (IA;AT;In German) 
The dynamical structure of liquid lithium, 20:28156 (IA;AT;In Ger- 

man) 

The electronic energy loss of slow ions in mixtures, 20:28211 
(IA;AT;In German) 

The influence of nonlinearities in the BGK-equation, 20:27823 
(IA;AT;In German) 

The influence of the absorption behaviour of synthetic material in 
the case of temperature measurement using IR radiation ther- 
mometers, 20:26686 (IA;AT;In German) 

The LET-dependence as microdosimetric distribution of the dosis, 
20:27223 (IA;AT;In German) 

The metaVisolator-transition by Pr-substitution in Y;Baj2Cu307_ ;- 
monocrystals, 20:26525 (IA;AT;In German) 

The problem of time-dependent optical voltage measurement of 
experiments with fast pulsheating, 20:28154 (IA;AT;iIn German) 

The Raman continuum of YBapgCu3O, 9 monocrystals, 20:28165 
(IA;AT;In German) 

The relationship between ion induced electron yield and projectile 
charge in metals, 20:28210 (IA;AT;In German) 

The role of nuclear physics in astrophysical events, 20:28019 
(IA;AT) 

The structure of adhesive hard spheres, 20:27825 (IA;AT;In Ger- 
man) 

The thallium-atom resonance filter, 20:28132 (IA;AT;In German) 

Thigmotactic combination of magnetic resonance and computer- 
ized tomography images, 20:27638 (IA;AT;In German) 

Three dimensional spectroscopy of the thermoluminescence light, 
20:27711 (IA;AT;iIn German) 

Three-dimensional investigations of the segregation in PtNi-alloys 
in a position sensitive field-ion mass spectrometer, 20:28207 
(IA;AT;in German) 

Thz-semiconductor sources, 20:28254 (IA;AT;In German) 

Time dependence of the resistance of quasi-one-dimensional 
wires, 20:26621 (IA;AT;In German) 

Time- and locally resolved mass spectrometry of inactive species 
by means of a 'snifting probe’, 20:27222 (IA;AT;in German) 

Time-of-flight spectroscopy for an argon atomic beam, 20:28124 
(IA;AT;in German) 


Tomographic investigation of asymmetric phase objects using 
electronic Speckle-interferometry (ESPI), 20:27820 (IA;AT;In 
German) 

Topological interference in anharmonic oscillators, 20:27770 
(IA;AT;in German) 

Trace analysis using PTR-MS (proton-transfer-mass spectrome- 
try), 20:27224 (IA;AT;In German) 

Transmission of the cornea using ArF-excimer laser light, 
20:27702 (IA;AT;In German) 

Treatment of the spin-orbit term of potential inversion using pertur- 
bation calculation, 20:28042 (IA;AT;In German) 

Tritium from plastic watches, 20:27701 (IA;AT;in German) 

Tritium in the environment, 20:27596 (IA;AT;in German) 

Two-pair excitations and stopping power in electron gas, 20:27827 
(IA;AT;In German) 

TXRF of light elements using different excitation conditions, 
20:26750 (IA;AT;In German) 

TXRF with multilayer-monochromatic 
20:28100 (IA;AT;In German) 

Ultra fast energy dependent recombination in InP, 20:26527 
(IA;AT;In German) 

Ultrafast dynamics of elementary excitations in semiconductors 
and great molecules in solutions, 20:28167 (IA;AT;In German) 
Ultrafast energy-relaxation of electrons in highly doped p-GaAs, 

20:27826 (IA;AT;in German) 

Ultrafast spectroscopy at LENS (Laboratorio Europeo di Non-Lineari 
Spettroscopie): Exciton relaxation and recombination dynamics 
in semiconductor quantum structures, 20:27835 (IA;AT) 

Ultraviolet radiation exposure of the Austrian population: analysis, 
consequences and information strategies, 20:27695 (IA;AT;In 
German) 

UV-protection by means of sun glasses and sun biockers, 
20:27706 (IA:AT;In German) 

VERA - Vienna Environmental Research Accelerator, 20:25652 
(IA;AT;In German) 

X-ray fluorescence analysis of awaric and grossmaehrisch ceram- 
ics, 20:26620 (IA;AT;in German) 


Ohio Coal Development Office, Columbus, OH (United States) 
Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation. Quarterly technical progress report 
No. 26, January 1, 1995—March 31, 1995, 20:25034 (R;US) 


Ohio Geological Survey, Columbus, OH (United States) 

Wadter Resources Data Ohio: Water year 1994. Volume 2, St. 
Lawrence River Basin and Statewide Project Data, 20:27615 
(R;US) 

Water Resources Data Ohio: Water year 1994. Volume 1, Ohio 
River Basin excluding Project Data, 20:27614 (R;US) 


Ohio Power Co., Columbus, OH (United States) 
TIDD PFBC Demonstration Project. Quarterly report, July— 
September 1994, 20:25119 (R;US) 


Ohio State Univ., Columbus, OH (United States) 
Die casting research. Annual progress report, June 29, 1994— 
June 30, 1995, 20:26520 (R;US) 


Ohio Univ., Athens, OH (United States). Dept. of Physics and 
Astronomy 
Theoretical and computational studies in intermediate energy nu- 
clear physics. Final report, November 1, 1992—October 31, 
1995, 20:28051 (R;US) 


Oklahoma Univ., Norman, OK (United States). Center for Reser- 
voir Characterization 
Gypsy Field Project in reservoir characterization. [Quarterly 
progress report], January 1—March 31, 1995, 20:25164 (R;US) 


Oklahoma Univ., Norman, OK (United States). School of 
Aerospace and Mechanical Engineering 
Combustion of pulverized coal in vortex structures. Quarterly 


progress report No. 6, January 1, 1995—March 31, 1995, 
20:25135 (R;US) 


Oklahoma Univ., Norman, OK (United States). School of Geok 
ogy and Geophysics 
Organosulphur compounds in coals as determined by reaction 
with Raney nickel and microscale pyrolysis techniques. Quar- 
terly report, January 1, 1995—March 31, 1995, 20:25089 (R;US) 


synchrotron radiation, 


ERA Vol. 20, No. 11 605 





Oregon Dept. of Fish and Wildlife, Portland, OR (United States) 


Oregon Dept. of Fish and Wildlife, Portland, OR (United States) 

Annual Coded Wire Tag Program. 1994 Annual report, 20:25705 
(R;US) 

Evaluation of the success of supplementing Imnaha River steel- 
head with hatchery reared smolts. Phase 1, Final report, 
20:25704 (R;US) 

Oregon inst. of Tech., Klamath Falls, OR (United States). Geo- 
Heat Center 

A capital cost comparison of commercial ground-source heat 
pump systems, 20:25760 (R;US) 

A spreadsheet for geothermal direct use cost evaluation, 
20:25761 (R;US) 

Geothermal! direct-heat utilization assistance. Quarterly project 
progress report, April-June 1995, 20:25762 (R;US) 

Results of investigations of failures of geothermal direct-use well 
pumps, 20:25758 (R;US) 

Oregon Inst. of Tech., Kiamath Falis, OR (United States). Geo- 
Heat Utilization Center 
Reference book on geothermal direct use, 20:25759 (R;US) 


Oxy USA, inc., Welch, TX (United States) 
Application of reservoir characterization and advanced technology 
to improve recovery and economic in a lower quality shallow 
shelf carbonate reservoir. First quarter 1995, 20:25192 (R;US) 


p 


Pacific Gas and Electric Co., Davis, CA (United States) 
PVUSA: The value of photovoltaics in the distribution system. The 
Kerman Grid-Support Project, 20:25731 (R;US) 


Pacific Gas and Electric Co., San Ramon, CA (United States) 
Photovoltaics for utility scale applications (PVUSA): Phase 2. First 
technical report 1995, 20:25732 (R;US) 


Pacific Northwest Lab., Richland, WA (United States) 

324 Building Compliance Project: Selection and evaluation of al- 
ternatives for the removal of solid remote-handied mixed wastes 
from the 324 Building, 20:25380 (R;US) 

A cost-benefit approach using focus groups to capture and incor- 
porate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 

A demonstration of in situ bioremediation of CCL, at the Hanford 
Site, 20:27562 (R;US) 

A novel approach to modeling and diagnosing the cardiovascular 
system, 20:27651 (R;US) 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

A standard methodology for cost-effectiveness analysis of new en- 
vironmental technologies, 20:26186 (RA;US) 

A structure for integrating decision making and science, 20:25267 
(RA;US) 

A structure for integrating decision making and science, 20:25593 
(RA;US) 

Acceptance criteria for ultrasonic flaw indications in the inner liner 
of doubie-shell waste storage tanks, 20:25371 (R;US) 

An integrated risk assessment approach: Risk assessment in the 
programmatic environmental impact statement, 20:25283 
(RA;US) 

Analysis on the sequence of formation of TigSiC2 and TigSiC2/SiC 
composites, 20:26717 (R;US) 

Applying waste logistics modeling to regional planning, 20:26398 
(R;US) 

Baseline development, economic risk, and schedule risk: An inte- 
grated approach, 20:25523 (RA;US) 

Baseline Environmental Report (BEMR) - A perspective, 20:26179 
(RA;US) 

Bubble retention in synthetic sludge: Testing of alternative gas re- 
tention apparatus, 20:25382 (R;US) 

Carbonylation as a separation technique for removal of non- 
radioactive species for tank waste, 20:25384 (R:US) 

Changing methodology for measuring airborne radioactive dis- 
charges from nuclear facilities, 20:27487 (R;US) 

Chemical durability of simulated nuclear glasses containing water, 
20:25388 (R;US) 


606 ERA Vol. 20, No. 11 


Climatological data summary 1994, with historical data, 20:25500 
(R;US) 

Comparative risk analysis for the Rocky Flats Plant integrated 
project planning, 20:26154 (RA;US) 

Complex decision making using a structured framework, 20:25286 
(RA;US) 

Comprehensive Environmental Management Plan, 20:26180 
(RA;US) 

Comprehensive facility energy assessment using FEDS, 20:26368 
(R;US) 

Correlations of whitecap coverage and gas transfer velocity with 
microwave brightness temperature for plunging and spilling 
breaking waves, 20:27604 (R;US) 

Cost effectiveness of the 1993 Model Energy Code in Colorado, 
20:26367 (R;US) 

Cast update technology, safety, and costs of decommissioning a ref- 
erence uranium hexafluoride conversion plant, 20:25620 (R;US) 

Crystalline ceramics: Waste forms for the disposal of weapons 
plutonium, 20:25390 (R;US) 

Culture change - the key to integrated planning, 20:25266 (RA;US) 

Data Management Guide: Integrated Baseline System (IBS). Ver- 
sion 2.1. 20:28566 (R;US) 

Demonstration tools for the facility/iand use planning process at 
Rocky Flats, 20:25525 (RA;US) 

Determination of atmospheric concentrations of xenon radioiso- 
topes. Progress report, 20:27485 (R;US) 

Development of a regulatory baseline for Rocky Flats, 20:26224 
(RA;US) 

Development of an educational partnership for enhancement of a 
computer risk assessment model, 20:25564 (R;US) 

DOE integrated planning workshop, 20:25284 (RA;US) 

Economic conversion: The US experience, 20:26205 (RA;US) 

Effect of a-site cation deficiency and YSZ additions on sintering 
and properties of doped lanthanum manganite, 20:26266 (R;US) 

Energy Planning and Management Program: Environmental im- 
pact statement, 20:26198 (R;US) 

Environmental restoration baselining as a means of successful 
performance, 20:25521 (RA;US) 

Estimating damping effectiveness of BPA’s thyristor controlled se- 
ries capacitor by applying time and frequency domain methods 
to measured response, 20:27007 (R;US) 

Estimating, budgets, and funds management as related to unused 
funds, 20:26187 (RA;US) 

Estimation of turbulence-dissipation rates and gas-transfer veloci- 
ties in a surf pool: Analysis of the results from WABEX-93, 
20:27601 (R;US) 

Evaluation of an ambient air sampling system for tritium (as tritiated 
water vapor) using silica gel adsorbent columns, 20:25501 (R;US) 

Evaluation of Hanford high level waste vitrification chemistry for an 
NCAW simulant — FY 1994: Potential exothermic reactions in 
the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

Experimental design of a waste glass study, 20:25387 (R;US) 

Explaining probalistic risk assessment in common language, 
20:26188 (RA;US) 

Federal Emergency Management Information Systems (FEMIS), 
System Administration Guide FEMIS: Phase 1, Version 1.1u, 
20:26174 (R;US) 

Federal Emergency Management Information System (FEMIS). 
Data Management Guide, FEMIS: Phase 1, Version 1.1u, 
20:28539 (R;US) 

Federal Emergency Management Information System (FEMIS). 
Bill of Materials (BOM), FEMIS: Phase I, Version 1.2, 20:28540 
(R;US) 

Fiscal year 1994 1/25-scale sludge mobilization testing, 20:25562 
(R;US) 

Fitness for duty in the nuclear power industry: Annual summary of 
program performance reports CY 1994. Volume 5, 20:25899 
(R;US) 

Flow meter evaluation for U.S. Navy Public Works Center, San 
Diego, California, 20:26397 (R;US) 

General Motors Corporation and Pacific Northwest Laboratory 
Staff Exchange: Instrumentation for rapid measurement of auto- 
motive exhaust emissions, 20:26462 (R;US) 





Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 

Impact evaluation of energy conservation measures installed at 
Mayr Brothers Logging Company under the Energy Savings 
Plan, 20:26414 (R;US) 

Implementing a secure client/server application, 20:28541 (R;US) 

Implementing the executive order of environmental justice at the 
US Department of Energy, 20:27659 (R;US) 

In situ determination of rheological properties and void fraction in 
Hanford Waste Tank 241-SY-101, 20:25383 (R;US) 

Incorporating pollution into US Department of Energy design pro- 
jects: Case study results and participant feedback, 20:27446 
(R;US) 

INEL Sample Management Office, 20:25268 (RA;US) 

Integrated Planning: Why is it so hard?, 20:26151 (RA;US) 

Integrated site resources management system, 20:28560 (RA;US) 

integrating risk management into the baselining process, 
20:26184 (RA;US) 

Integration of facility reuse analysis with life cycle cost analysis, 
20:25285 (RA;US) 

Integration of risk analysis, land use planning, and cost analysis, 
20:25281 (RA;US) 

Integration within the Environmental Program Office at Los 
Alamos National Laboratory, 20:26181 (RA;US) 

Interim land use planning for the Rocky Flat Sites a phased ap- 
proach, 20:25590 (RA;US) 

Long range planning at former nuclear weapon plants, 20:25592 
(RA;US) 

Measurement of gas transfer, whitecap coverage, and brightness 
temperature in a surf pool: An overview of WABEX-93, 
20:27602 (R;US) 

Methodologies for addressing stakeholder concerns when classi- 
fied information or unclassified controlled nuclear information is 
used in the planning process, 20:28557 (RA;US) 

Mixed oxygen ionelectron-conducting ceramics for oxygen sepa- 
ration, 20:26267 (R;US) 

Modulation and SSR tests performed on the BPA 500 kV thyristor 
controlled series capacitor unit at Slatt substation, 20:26112 
(R;US) 

Near-field single molecule spectroscopy, 20:26764 (R;US) 

Nonthermal plasma technology for organic destruction, 20:27488 
(R;US) 

Opportunities and challenges of high-performance computing in 
chemistry, 20:28538 (R;US) 

Permeation of Tank C-103 sludge simulant by organic solvent. Re- 
vision 1, 20:27561 (R;US) 

Persistence of energy savings of lighting retrofit technologies at 
the Forrestal Building, 20:26366 (R;US) 

Planning integration at the Idaho National Engineering Laboratory, 
20:25522 (RA;US) 

Planning that works: Empowerment through stakeholder focused 
interactive planning (SFIP), 20:26152 (RA;US) 

Plutonium Finishing Plant. Interim plutonium stabilization engi- 
neering study, 20:25369 (R;US) 

Potential primary contaminants at the various operable units of the 
Rocky Flats Plant, 20:25282 (RA;US) 

Potential primary contaminants at the various operable units of the 
Rocky Flats Plant, 20:25531 (RA;US) 

Prioritization of environmental cleanup problems at Hanford, 
20:25519 (RA;US) 

Proceedings of the Efficient Separations and Processing Cross- 
Cutting Program Annual Technical Exchange Meeting, 20:25385 
(R;US) 

Process for determining the remediation category of hazardous 
substance sites, 20:27515 (RA;US) 

Radiation dose assessment methodology and preliminary dose 
estimates to support US Department of Energy radiation control 
criteria for regulated treatment and disposal of hazardous 
wastes and materials, 20:27723 (R;US) 

Radiation dose assessments to support evaluations of radiological 


control levels for recycling or reuse of materials and equipment, 
20:27722 (R;US) 


Pacific Northwest Lab., Richland, WA (United States) 


Reaction Engineering International and Pacific Northwest Labora- 
tory staff exchange: Addressing computational fluid dynamics 
needs of the chemical process industry, 20:26212 (R;US) 

Regulatory integration: Guidelines and practical considerations for 
reporting regulatory drivers in DOE contractor Program Plans at 
the Hanford Reservation, 20:25640 (RA;US) 

Relationship between microstructure and efficiency of lithium sili- 
cate scintillating glasses: The effect of alkaline earths, 20:27253 
(R;US) 

Risk evaluation of remedial alternatives for the Hanford Site, 
20:25529 (RA;US) 

Rocky Flats lesson learned and the new challenge, 20:28474 
(RA;US) 

RTDS: A continuous, rapid, thermal synthesis mode, 20:26640 
(R;US) 

Safety analysis reports - new strategies, 20:26185 (RA;US) 

SAVEnergy Action Plan: National Oceanic and Atmospheric Ad- 
ministration, National Marine Fisheries Service, Northwest 
Fisheries Science Center, Seattle, Washington, 20:26244 (R;US) 

Searching your site’s management information systems, 20:28558 
(RA;US) 

Seismic evaluation of lead caves using no-tension discrete model 
with interface elements, 20:26883 (R;US) 

Semidiurnal solar tides in the mountain atmosphere, 20:27486 
(R;US) 

Soil remediation interim measures/interim remedial action 
(IM/IRA) for Rocky Flats Plant, 20:27513 (RA;US) 

Solubility properties of siloxane polymers for chemical sensors, 
20:26763 (R;US) 

Special nuclear materials cutoff exercise: Issues and lessons 
learned. Volume 3, 20:25621 (R;US) 

Spent fuel integrity during dry storage, 20:26884 (R;US) 

Statistical methodology used in analyses of data from DOE experi- 
mental animal studies, 20:27724 (R;US) 

Strategic planning model for achieving stakeholder involvement in 
environmental at DOE weapons complex sites, 20:26419 
(RA;US) 

Subsidence above in situ vitrification: Evaluation for Hanford ap- 
plications, 20:25563 (R;US) 

Tamper indicating and sensing optical-based smart structures, 
20:25622 (R:US) 

Tanks focus area multiyear program plan - FY96-FY98, 20:25381 
(R;US) 

Technical feasibility assessment and development of a proof-of- 
concept electric utility rate schedule evaluation tool (RateSET), 
20:26243 (R;US) 

Technical issues for possible dry storage of DOE owned spent nu- 
clear fuels, 20:25389 (R;US) 

The AMTEX Partnership. Third quarterly report, FY 1995, 
20:26211 (R;US) 

The Department of Energy Management System (DOEMS), 
20:26182 (RA;US) 

The effects of breaking waves on dual-tracer gas exchange exper- 
iments, 20:27603 (R;US) 

The influence of bubble plumes on air-seawater gas transfer ve- 
locities, 20:27600 (R;US) 

The Los Alamos Installation Work Plan (IWP): A dynamic, inte- 
grated, decision-focused approach to environmental restoration, 
20:25526 (RA;US) 

The National Conversion Pilot Project, 20:25591 (RA;US) 

The role of local government in future site use planning, 20:26204 
(RA;US) 

The role of metadata in managing large environmental science 
datasets. Proceedings, 20:27447 (R;US) 

The strategic planning initiative for accelerated cleanup of Rocky 
Flats, 20:25520 (RA;US) 

The US DOE Programmatic Environmental Impact Statement 
(PEIS) at Rocky Flats Plant, 20:26183 (RA;US) 

The utility of a geographic information system in facility/land use- 
related opportunities and constraints analysis for the Rocky 
Flats Environmental Technology Site, 20:28559 (RA;US) 

Turbulence production in flow near a wavy wall, 20:26949 (R;US) 

U.S. Department of Energy thermal energy storage research activ- 
ities review: 1989 Proceedings, 20:26123 (R;US) 


ERA Vol. 20, No. 11 607 





Pacific Northwest Lab., Richland, WA (United States) 


Ultra wide band radar holographic imaging of buried waste at DOE 
sites, 20:25386 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford’s past-practice waste sites. Hanford Remedial Action 
Environmental Impact Statement, 20:27560 (R;US) 

Use of cell signaling to pre-screen potentially contaminated areas 
for toxicity-increasing precision and accuracy for answering 
questions concerning toxicity, 20:27514 (RA;US) 

Use of focus groups in explaining environmental risks, 20:25528 
(RA;US) 

Using computer-assisted process facilitation techniques in govern- 
ment sponsored public meetings and working sessions - a 
paper addressing the East Fork Poplar Creek Working Group 
Experience, 20:27512 (RA;US) 

Using GIS to develop socio-economic profiles of areas adjacent to 
DOE facilities, 20:26153 (RA;US) 

Vacuum deposited polymer/metal films for optical applications, 
20:27279 (R;US) 

VALDRIFT 1.0: A valley atmospheric dispersion model with depo- 
sition, 20:27484 (R;US) 

Vapor space characterization of waste Tank 241-BY-107: Results 
from in situ sample collected on 3/25/94, 20:25360 (R;US) 

Vapor space characterization of waste tank 241-BY-103 (in situ): 
Results from samples collected on May 5, 1994, 20:25361 (R;US) 

Vapor space characterization of waste Tank 241-BY-108: Results 
from in situ sample collected on March 24, 1994. Waste Tank 
Vapor Project, 20:25362 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 
Vapor space characterization of waste tank 241-C-109: Results 

from samples collected on 8/10/94, 20:25364 (R:US) 

Vapor space characterization of waste tank 241-C-107 (in situ): Re- 
sults from samples collected on June 17, 1994, 20:25365 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-TY-101 (in situ): 
Results from samples collected on August 5, 1994. Waste Tank 
Vapor Program, 20:25367 (R;US) 

Vapor space characterization of waste tank 241-C-106: Results 
from samples collected on February 15, 1994, 20:25368 (R;US) 

Vapor space characterization of waste tank 241-U-111: Results 
from samples collected on February 28, 1995. Waste Tank Va- 
por Program, 20:25372 (R;US) 

Vapor space characterization of waste Tank 241-U-106: Results 
from samples collected on March 7, 1995. Waste Tank Vapor 
Program, 20:25373 (R;US) 

Vapor space characterization of waste tank 241-TX-105: Results 
from samples collected on December 20, 1994. Waste Tank Va- 
por Project, 20:25374 (R;US) 

Vapor space characterization of waste tank 241-TY-103 (in situ): 
Results from samples collected on August 5, 1994, 20:25376 
(R;US) 

Vapor space characterization of waste tank 241-BY-112: Results 
from samples collected on November 18, 1994. Waste Tank Va- 
por Program, 20:25377 (R;US) 

Vapor space characterization of waste Tank 241-BY-111: Results 
from samples collected on November 15, 1994, 20:25378 (R;US) 

Waste Tank Vapor Program: Vapor space characterization of 
Waste Tank 241-T-107. Results from samples collected on Jan- 
uary 18, 1995, 20:25375 (R;US) 

Working draft: Proposed process plan for future use options at the 
Savannah River Site, 20:25524 (RA;US) 


Pacific Power, Sydney, NSW (Australia) 
Thermo-chemical storage and transfer of solar energy using 
CO2/CH4 and CO/H2 methanation reactions, 20:25718 (R;AU) 


Pacific Science and Engineering Group, San Diego, CA (United 
States) 

Human factors evaluation of remote afterloading brachytherapy. 
Volume 2, Function and task analysis, 20:27643 (R;US) 

Human factors evaluation of remote afterloading brachytherapy. 
Supporting analyses of human-system interfaces, procedures 
and practices, training and organizational practices and policies. 
Volume 3, 20:27720 (R;US) 


608 ERA Vol. 20, No. 11 


Pennsylvania State Univ., University Park, PA (United States) 

Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—June 14, 1995, 20:28138 (R;US) 

Surface properties of photo-oxidized bituminous coals. Technical 
progress report, January 1995—March 1995, 20:25086 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering 

Novel bimetallic dispersed catalysts for temperature-programmed 
coal liquefaction. Technical progress report, October 1994— 
December 1994, 20:25062 (R;US) 

Phillips Petroleum Co., Odessa, TX (United States) 

Design and implementation of a COz flood utilizing advanced 
reservoir characterization and horizontal injection wells in a 
shallow shelf carbonate approaching waterflood depletion. 
Quarterly report, April 1, 1995—June 30, 1995, 20:25193 (R;US) 

Physical Sciences, Inc., Andover, MA (United States) 

Binary condensation in a supersonic nozzle, 20:26919 (R;US) 

The influence of nucleation and droplet growth on the onset of con- 
densation in supersonic nozzle expansions, 20:26939 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering 

A study of multistage/multifunction column for fine particle separa- 
tion. Quarterly technical progress report, January 1, 1995— 
March 31, 1995, 20:25041 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Mechanical Engi- 
neering 

Numerical study of the flow of granular materials down an inclined 
plane. Quarterly report, October 1, 1994—January 30, 1995, 
20:25108 (R;US) 

PlanEnergi S/ (Denmark) 

Thermophilic digestion of pig manure slurries at 48 deg. C, 
20:25683 (R;DK;ln Danish) 

Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan) 

Concept of independent verification and validation and its applica- 
tion, 20:25357 (RA;JP) 

Current status and future plan of the research on the rock defor- 
mation and disturbed zone within the Hades project, 20:25351 
(RA;JP) 

Current status and future plan of research and development pro- 
gram related to geological disposal at CEN-SCK, 20:25352 
(RA;JP} 

Current status and future plan of the experiments on excavation 
disturbance. Case studies at Tono Mine and Kamaishi Mine, 
Japan, 20:25354 (RA:JP) 

Determination of Fracture System Geometry from Well Testing, 
20:25356 (RA;JP) 

Development of thermochemical data base of organic complexes, 
20:26798 (RA;JP) 

Experimental determination of the stress-permeability-transport 
characteristics of natural fractures, 20:27558 (RA;JP) 

Fracture characterization experiments at Raymond, California, 
20:27557 (RAP) 

Framework of integrated performance assessment in Kristallin-l, 
20:25359 (RA;JP) 

Laboratory contribution to fracture network flow study, 20:27559 
(RA;JP) 

Mechanical stability of repository tunnels and factors to be consid- 
ered for determining tunnel spacing, 20:25353 (RA;JP) 

Mechanistic sorption modeling of cesium on bentonite, 20:25349 
(RA;JP) 

Overview of medium heterogeneity and transport processes, 
20:25355 (RA;JP) 

Predicting the future behaviour of the geological environment, 
20:25358 (RA;JP) 

Sensitivity analysis on retardation effect of natural barriers against 
radionuclide transport, 20:27554 (RA;JP) 

The far-field conceptual model in Kristallin-| and sensitivity analy- 
sis, 20:27556 (RA;JP) 

The NAGRA/PNC Grimsel radionuclide migration experiment. 
First phase of the rigorous field testing of a PNC transport 
model, 20:27555 (RA;JP) 

Two-phase water movement in unsaturated compacted bentonite 
under isothermal condition, 20:25350 (RA;JP) 





Prairie View A and M Univ., TX (United States) 
Support of EOR to independent producers in Texas. [Quarterly re- 
port], January 30, 1995—April 30, 1995, 20:25173 (R;US) 
Support of EOR to independent producers in Texas. Quarterly re- 
port, April 1995—June 1995, 20:25174 (R;US) 


PRD Consulting, Sheridan, WY (United States) 
Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Summary of results. 
Volume 1, 20:25813 (R;US) 


Princeton Univ., NJ (United States) 
A means for positively seating a piezoceramic element in a piezo- 
electric valve during inlet gas injection, 20:28395 (PA;US) 
A method for sputtering with low frequency alternating current, 
20:28394 (PA;US) 
Apparatus and method for extracting power from energetic ions 
produced in nuclear fusion, 20:28393 (PA;US) 


Princeton Univ., NJ (United States). Dept. of Civil Engineering 
and Operations Research 
Auxiliary analyses in support of performance assessment of a 
hypothetical low-level waste facility: Two-phase flow and con- 
taminant transport in unsaturated soils with application to 
low-level radioactive waste disposal. Volume 2, 20:27546 (R;US) 


Princeton Univ., NJ (United States). Plasma Physics Lab. 

A modified lower hybrid coupler for TPX, 20:28396 (R;US) 

Alfven frequency modes at the edge of TFTR plasmas, 20:28317 
(R;US) 

Alfvenic behavior of alpha particle driven ion cyclotron emission in 
TFTR, 20:28320 (R;US) 

Gyrokinetic simulation of isotope scaling in tokamak plasmas, 
20:28323 (R;US) 

High-6 disruption in tokamaks, 20:28312 (R;US) 

Improved confinement with reversed magnetic shear in TFTR, 
20:28318 (R;US) 

Magnetic confinement experiment — 1: Tokamaks, 20:28256 (R;US) 

Magnetic confinement experiment. |: Tokamaks, 20:28329 (R;US) 

Measurements of DT alpha particle loss near the outer midplane 
of TFTR, 20:28319 (R;US) 

Measurements of energetic confined alphas and tritons on TFTR, 
20:28327 (R;US) 

Modelling TF ripple loss of alpha particles in TFTR DT experi- 
ments, 20:28316 (R;US) 

Nonlinear w*-stabilization of the m = 1 mode in tokamaks, 
20:28325 (R;US) 

Plasma diagnostics in TFTR using emission of cyclotron radiation 
at arbitrary frequencies, 20:28314 (R;US) 

Princeton University Plasma Physics Laboratory Theory Division, 
Quarterly Report, January 1—March 31, 1995, 20:28330 (R;US) 

Rational choices for the wavelengths of a two color interferometer, 
20:28322 (R;US) 

Simulations of alpha parameters in a TFTR DT supershot with 
high fusion power, 20:28315 (R;US) 

Stability analysis of toroidicity-induced Alfven eigenmodes in 
TFTR DT experiments, 20:28313 (R;US) 

Studies of energetic confined alphas using the pellet charge ex- 
change diadgnostic on TFTR, 20:28321 (R;US) 

Supershot performance with reverse magnetic shear in TFTR, 
20:28326 (R;:US) 

TPX diagnostics for tokamak operation, plasma control and ma- 
chine protection, 20:28328 (R;US) 

Two-stream cyclotron radiative instabilities due to the marginally 
mirror-trapped fraction for fustion alphas in tokamaks, 20:28324 
(R;US) 


Puetz (F.) GmbH und Colombia KG, Eschweiler (Germany). Abt. 
Entwicklung 
Automation in mining. Autonomous, intrinsically safe image pro- 
cessing system. Development of components for image 
recording, image transmission, and power supply. Final report, 
20:25106 (R;DE;In German) 


Purdue Research Foundation, Lafayette, IN (United States) 
Analysis of the PS Il proteins MSP and CP43, 20:27622 (R;US) 
Study of multicomponent diffusion and transport phenomena. 

Technical report, July 1, 1984—June 30, 1995, 20:27813 (R;US) 


Rice Univ., Houston, TX (United States). Bonner Nuclear Labs. 


Purdue Univ., Lafayette, IN (United States). School of Electrical 
Engineering 
The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 


Q 


Queen's Univ., Belfast, Northern Ireland (United Kingdom) 
Wave energy converters. Generic technical evaluation study. An- 


nex report B4. Electrical systems, control and grid interaction, 
20:25768 (R;DK) 


R 


Radian Corp., Austin, TX (United States) 

High SOz removal efficiency testing. Quarterly status report, July— 
September 1994, 20:25096 (R;US) 
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Sampling of power piant stacks for air toxic emissions: Final report 
for Phases 1 and 2, 20:25794 (R;US) 
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Annual report of Radiation Effects Research Foundation, April 1, 
1993 - March 31, 1994, 20:28491 (R;JP;in Japanese) 

Radiation Monitoring Devices, Inc., Watertown, MA (United 
States) 
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Duct injection for SO. control, Design Handbook, Volume 1, Pro- 
cess design and engineering guidelines, 20:25787 (R;US) 
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Reservoir Engineering Research Inst., Palo Alto, CA (United 
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electro-optic modulators, 20:27020 (R:US) 

Photon statistics, film preparation and characterization in fluores- 
cent microthermal imaging, 20:27023 (R;US) 

Physical protection cooperation with Former Soviet Union coun- 
tries, 20:25625 (R;US) 

Planning for evaluation of the US Department of Energy's Energy 
Partnerships/Climate Change Programs, 20:27491 (R;US) 

Plasma process control with optical emission spectroscopy, 
20:27009 (R;US) 

Plot-flight user's manual, version 1.0, 20:26896 (R;US) 

Polymer electrolytes, problems, prospects, and promises, 
20:26134 (R;US) 

Potential enhancement of warm X-ray dose from a reflexing 
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Frequency measurement of the prototype storage ring stainless 
steel single cell cavity, 20:27160 (R;US) 
Mode identification and cavity stretching for the prototype stor- 
age ring cavity, 20:27198 (R;US) 
Reduced length design of 9.8 MHz APS/PAR accelerator cavity, 
20:27058 (R;US) 
Composite Materials 
Explosion bonding of dissimilar materials for fabricating APS 
front end components: Analysis of metallurgical and mechani- 
cal properties and UHV applications, 20:27168 (R;US) 
Computerized Control Systems 
Interlock and contro! systems for a sector at the APS, 20:27202 
(R;US) 
Electric Impedance 
Experimental study of coupling impedance: Part | longitudinal 
impedance measurement techniques, 20:27201 (R;US) 
Electric Probes 
Storage ring cavity higher-order mode dampers for the Ad- 
vanced Photon Source, 20:27103 (R;US) 
Equipment Interfaces 


Interlock and control systems for a sector at the APS, 20:27202 
(R;US) 


impedance 
Impedance studies: Part 1, A composition rule, 20:27089 (R;US) 
interactive Display Devices 
A self-describing file protocol for simulation integration and 
shared postprocessors, 20:27110 (R;US) 
Kicker Magnets 
Analysis of the electrical noise from the APS kicker magnet 
power supplies, 20:27113 (R;US) 
Klystrons 
Klystron modulator operation and upgrades for the APS linac, 
20:27115 (R;US) 
Operation 
APS storage ring commissioning and early operational experi- 
ence, 20:27045 (R;US) 
Optical Filters 
Review of window and filter requirements for commissioning of 
the Advanced Photon Source insertion device beamlines, 
20:27167 (R;US) 
Thermal and structural behavior of filters and windows for syn- 
chrotron x-ray sources, 20:27161 (R;US) 
Particle Boosters 


Performance of the ramping power supplies for the APS booster 
synchrotron, 20:27105 (R;US) 
The APS booster synchrotron: Commissioning and operational 
experience, 20:27112 (R;US) 
Power Supplies 
Performance of a 2-megawatt high voltage test load, 20:27104 
(R;US) 
Reduction of multipactor in RF ceramic windows using a simple 
titanium-vapor deposition system, 20:27102 (R;US) 
Radiation Doses 
Beam simulation and radiation dose calculation at the Advanced 
Photon Source with shower, an Interface Program to the 
EGS4 code system, 20:27044 (R;US) 
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Rf Systems 

RF cavities for the positron accumulator ring (PAR) of the Ad- 
vanced Photon Source (APS), 20:27108 (R;US) 

RF impedance measurement calibration, 20:27163 (R;US) 

RF radiation measurement for the Advanced Photon Source 
(AS) personnel safety system, 20:27114 (R;US) 

Septum Magnets 
Pulsed power supply for three APS septum magnets, 20:27156 
(R;US) 
Start-Up 
The advanced photon source, 20:27188 (R;US) 
Superconducting Magnets 

Correction magnet power supplies for APS machine, 20:27155 

(R;US) 
Thermal Analysis 

Automatic ID heat load generation in ANSYS code, 20:27090 

(R;US) 
Vacuum Systems 

APS storage ring vacuum chamber: 
20:27165 (R;US) 

The APS beamline front end vacuum system, 20:27204 (R;US) 

Wiggler Magnets 

Magnetic measurements of the wedge-pole prototype undulator, 

20:27162 (R;US) 
Windows 

Review of window and filter requirements for commissioning of 
the Advanced Photon Source insertion device beamlines, 
20:27167 (R;US) 

Therma! and structural behavior of filters and windows for syn- 
chrotron x-ray sources, 20:27161 (R;US) 

ADVECTION 
Modeling LNAPL transport in the Vadose Zone, 20:27508 (R;US) 
ADVISORY COMMITTEES 

Boards and panels aren't just wood products anymore: Two in- 
novative customer feedback techniques at Duke Power, 
20:26420 (RA;US) 

AEROSOL GENERATORS 

Experimental study of elementary collection efficiency of 
aerosols by spray: Design of the experimental device, 
20:25968 (RA;US) 

Low temperature pyrotechnic smokes: A potential low cost 
alternative to nonpyrotechnic smoke for access delay applica- 
tions, 20:27309 (R;US) 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 

Aerosol dynamics at high temperatures, 20:25141 (RA;Fl) 

Combustion fume structure and dynamics. Semiannual report, 
August 16, 1993—February 15, 1994, 20:25125 (R;US) 

Combustion fume structure and dynamics. Semiannual report, 
February 16, 1993—August 15, 1993, 20:25124 (R;US) 

Combustion fume structure and dynamics. Semiannual report, 
February 16, 1994—August 15, 1994, 20:25126 (R;US) 

Comparison of Emery 3004 and 3006 characteristics with DOP 
for possible use in HEPA filter leak tests, 20:25969 (RA;US) 

Composition of carbonaceous smoke particles from prescribed 
burning of a Canadian boreal forest: 1. Organic aerosol char- 
acterization by gas chromatography, 20:27510 (R;US) 

Exploitation of resonance Raman spectroscopy as a remote 
chemical sensor, 20:27457 (R;US) 

Modelling of photolytic processes in the troposphere, 20:27470 
(R;DE;iIn German) 

Performance of a VME-based parallel processing LIDAR data 
acquisition system (summary), 20:27480 (R;US) 

AFTER-HEAT REMOVAL 

Current status of low power/shutdown PSA and accident se- 
quence analysis for loss of RHR during mid-loop operation, 
20:25844 (R;KR;in Korean) 

AFTERLOADING 

Human factors evaluation of remote afterloading brachytherapy. 
Supporting analyses of human-system interfaces, procedures 
and practices, training and organizational practices and poli- 
cies. Volume 3, 20:27720 (R;US) 
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AGGLOMERATION 

Development of a gas-promoted oil agglomeration process. 
Technical progress report, January 1, 1995—March 31, 1995, 
20:25038 (R;US) 

AGGREGATION 

See AGGLOMERATION 
AGRICULTURAL RESIDUES 

See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 

Evaluation of the Level of Organochlorinated Pesticides Con- 
tamination in Environment of the Red River and its Balat 
Estuary, 20:27616 (R;VN) 

AGRIN! EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Al AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
AIR 

Changing methodology for measuring airborne radioactive dis- 
charges from nuclear facilities, 20:27487 (R;US) 

Estimation of integrated public risks for nonseismic external 
events affecting the Savannah River Site, 20:27506 (R;US) 

Fabrication and characterization of dense ceramic membranes 
for partial oxidation of methane, 20:26746 (R;US) 

How it can assist in compliance with the DOE’S new 10 CFR 
835 and the NRC’S 10 CFR 20 regulation, 20:26026 (RA;US) 

Integral boundary layer theory for flow around axisymmetric fluid 
bodies, 20:26938 (RA;US) 

Local measurement of interfacial parameters and velocity in de- 
veloping bubbly two-phase flow in horizontal channels, 
20:26937 (RA;US) 

Nonthermal plasma 
20:27488 (R;US) 

Site environmental report for Calendar Year 1994 on radiologi- 
cal and nonradiological parameters, 20:25516 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford's past-practice waste sites. Hanford Remedial Action 
Environmental Impact Statement, 20:27560 (R;US) 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities. Monthly progress reports and final 
report, October-December 1994, 20:27577 (R;US) 

AIR CLEANING 
Gas processing in the nuclear industry, 20:26016 (RA;US) 
AIR CLEANING SYSTEMS 

A brief history of the air cleaning conferences, 20:25950 (RA;US) 

A low pressure filter system for new containment concepts, 
20:26024 (RA;US) 

AP600 containment purge radiological analysis, 20:26023 
(RA;US) 

ASME N510 test results for Savannah River Site AACS filter 
compartments, 20:25953 (RA;US) 

An introduction to the design, commissioning and operation of 
nuclear air cleaning systems for Qinshan Nuclear Power 
Piant, 20:26022 (RA;US) 

Comparison of Emery 3004 and 3006 characteristics with DOP 
for possible use in HEPA filter leak tests, 20:25969 (RA;US) 

Effects on the efficiency of activated carbon on exposure to 
welding fumes, 20:25967 (RA;US) 

HEPA filter concerns - an overview, 20:25957 (RA;US) 

Halide test agent replacement study, 20:26019 (RA;US) 

Preliminary studies to determine the shelf life of HEPA filters, 
20:25966 (RA;US) 

Residence time determination for adsorbent beds of different 
configurations, 20:25963 (RA;US) 

The retention of iodine in stainless steel sample lines, 20:25870 
(RA;US) 

Treatment of tritiated exhaust gases at the Tritium Laboratory 
Karlsruhe, 20:28391 (RA;US) 

AIR CONDITIONERS 
A liquid over-feeding military air conditioner, 20:26302 (R;US) 
AIR CONDITIONING 

Study of optimized management systems in an air conditioning 

facility, 20:26279 (R;FR;In French) 


technology for organic destruction, 
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Testing 


Using conjoint analysis as a program evaluation tool, 20:26443 
(RA;US) 

Using pilot programs to test DSM program features: Wisconsin 
Electric Power Company’s air conditioning direct load control 
program, 20:26425 (RA;US) 

AIR FILTERS 
Aging 

Fitter-adsorber aging assessment, 20:25965 (RA;US) 

Preliminary studies to determine the shelf life of HEPA filters, 
20:25966 (RA;US) 

Decomposition 

Degradation of HEPA filters exposed to DMSO, 20:27368 

(RA;US) 
Diagrams 

The development of a HEPA filter with improved dust holding 

characteristics, 20:25959 (RA;US) 
Efficiency 

Criteria for calculating the efficiency of deep-pleated HEPA fil- 
ters with aluminum separators during and after design basis 
accidents, 20:26874 (RA;US) 

Evaluation 
Evaluation of self-contained HEPA filter, 20:25952 (RA;US) 
Flow Blockage 

Calculation code evaluating the confinement of a nuclear facility 

in case of fires, 20:26081 (RA;US) 
Historical Aspects 

Proposed retrofit of HEPA filter plenums with injection and sam- 

pling manifolds for in-place filter testing, 20:27393 (RA;US) 
Leak Testing 

Comparison of Emery 3004 and 3006 characteristics with DOP 

for possible use in HEPA filter leak tests, 20:25969 (RA;US) 
Modifications 

Proposed retrofit of HEPA filter plenums with injection and sam- 

pling manifolds for in-place filter testing, 20:27393 (RA;US) 
Performance 

New performance data for “Emery 3002” and “Emery 3004,” two 
Army-approved safe materials to replace DOP in mask and fil- 
ter testing, 20:27442 (RA;US) 

Performance of HEPA filters at LLNL following the 1980 and 
1989 earthquakes, 20:26873 (RA;US) 

Performance of HEPA filters under hot dynamic conditions, 
20:26875 (RA;US) 

Pressure Drop 
Effect of humidity on the filter pressure drop, 20:25960 (RA;US) 
Seismic Effects 
Performance of HEPA filters at LLNL following the 1980 and 
1989 earthquakes, 20:26873 (RA;US) 
Surveillance 
Filter-adsorber aging assessment, 20:25965 (RA;US) 
Testing 

A low pressure fitter system for new containment concepts, 
20:26024 (RA;US) 

A single standard for in-place testing of DOE HEPA filters - not, 
20:25956 (RA;US) 

An introduction to the design, commissioning and operation of 
nuclear air cleaning systems for Qinshan Nuclear Power 
Plant, 20:26022 (RA;US) 

Degradation of HEPA filters exposed to DMSO, 20:27368 
(RA;US) 

Effect of humidity on the filter pressure drop, 20:25960 (RA;US) 

Effects on the efficiency of activated carbon on exposure to 
welding fumes, 20:25967 (RA;US) 

Evaluation of self-contained HEPA filter, 20:25952 (RA;US) 

HEPA filter concerns - an overview, 20:25957 (RA;US) 

HEPA filter testing - Department of Energy Office of Nuclear En- 
ergy Facilities, 20:25955 (RA;US) 

Performance of HEPA filters at LLNL following the 1980 and 
1989 earthquakes, 20:26873 (RA;US) 

Performance of HEPA filters under hot dynamic conditions, 
20:26875 (RA;US) 

Preliminary field evaluation of high efficiency steel filters, 
20:25961 (RA;US) 

Preliminary studies to determine the shelf life of HEPA filters, 
20:25966 (RA;US) 
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AIR FILTERS 
Testing 


Proposed retrofit of HEPA filter plenums with injection and sam- 
pling manifolds for in-place filter testing, 20:27393 (RA;US) 

Review of in-place HEPA filter testing at several DOE facilities, 
20:26027 (RA;US) 

The development of a HEPA filter with improved dust holding 
characteristics, 20:25959 (RA;US) 

AIR FLOW 

Internal heat transfers in building, 20:26282 (R;FR;In French) 

New sensor for measurement of low air flow velocity. Phase | fi- 
nal report, 20:25977 (R;US) 

AIR INFILTRATION 

Definition and feasibility study of an in-situ measuring instru- 
ment for air permeability of building elements, 20:27263 
(R;FR;In French) 

AIR POLLUTION 

See also INDOOR AIR POLLUTION 

7th BOC Priestley Conference. Final technical report, May 1, 
1994—April 30, 1995, 20:27461 (R;US) 

Air pollution, bronchial hyperreactivity and airway disease in 
children, 20:27739 (R;DE;In German) 

Characterization of air toxics from a laboratory coal-fired com- 
bustor, 20:25094 (R;US) 

Climatological variability in regional air pollution, 20:25104 (R;US) 

Development and deployment of AQUIS: A PC-based emission 
inventory calculator and air information management system, 
20:27449 (R;US) 

Development of methods to calculate regularly annual VOC emis- 
sions in Baden-Wuerttemberg, 20:27472 (R;DE;In German) 

Effect of outdoor and indoor air pollution on lung function, 
bronchial hyperresponsiveness and risk of pulmonary disease 
of adults, 20:27738 (R;DE;In German) 

Exploitation of resonance Raman spectroscopy as a remote 
chemical sensor, 20:27457 (R;US) 

Impact of dynamic changes of air composition and climate on 
terrestrial ecosystems in Hessen. Pt. 1. Impact of selected hy- 
drocarbons and their daughter products (especially ozone) on 
plants, 20:27737 (R;DE;In German) 

Nonradioactive air emissions notice of construction for the Envi- 
ronmental Analytical Laboratory, 20:25492 (R;US) 

AIR POLLUTION ABATEMENT 
Transport growth in Bangkok: Energy, environment, and traffic 
congestion. Workshop proceedings, 20:26371 (R;US) 
AIR PURIFICATION 
See AIR CLEANING 
AIR QUALITY 

impacts of Western Area Power Administration's power market- 

ing alternatives on air quality and noise, 20:27451 (R;US) 
AIR SAMPLERS 

Evaluation of an ambient air sampling system for tritium (as triti- 
ated water vapor) using silica gel adsorbent columns, 
20:25501 (R;US) 

Polyport atmospheric gas sampler, 20:27297 (PA;US) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

Aircraft accident data development for aircraft risk evaluation to 
ground facilities through the use of G.I.S., 20:28573 (R;US) 

Event identification by acoustic signature recognition, 20:25594 
(R;US) 

NDI using mm-wave resonant techniques, 20:26976 (R;US) 

Numerical simulation of industrial superplastic forming, 
20:26551 (R;US) 

PMB-Waste: An analysis of fluidized bed thermal treatment, 
20:26384 (R;US) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRCRAFT COMPONENTS 

NDI using mm-wave resonant techniques, 20:26976 (R;US) 

Performance analysis of bonded composite doublers on aircraft 
structures, 20:26977 (R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
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ALARM SYSTEMS 
Verification of criticality accident alarm system for environmental 
restoration activities, 20:26853 (R;US) 
ALASKA RIVER 
See RIVERS 
ALASKAN NORTH SLOPE 
Instruction manual for the Wahoo computerized database, 
20:25150 (RA;US) 
Regional stratigraphic framework of the Lisburne Group of 
ANWR, 20:25146 (RA;US) 
Summary and interpretive synthesis, 20:25151 (RA;US) 
ALCOHOLS 
See also BENZYL ALCOHOL 
BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 
PROPANOLS 
Slurry phase synthesis of oxygenates with nanometer particle 
catalysts, 20:25044 (R;US) 
ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALFVEN WAVES 
Experimental studies of fast wave propagation in DIll-D, 
20:28273 (R;US) 
Line-broadened quasilinear burst model, 20:28267 (R;US) 
Observation of multiple kinetic Alfven eigenmodes, 20:28302 
(R;CH) 
Overview of Alfven eigenmode experiments in JET, 20:28303 
(R;CH) 
Princeton University Plasma Physics Laboratory Theory Division, 
Quarterly Report, January 1—March 31, 1995, 20:28330 (R;US) 
Simulation of Alfven wave-resonant particle interaction, 
20:28268 (R;US) 
ALGEBRA 
A note on the genus of certain curves defined on finite fields, 
20:27765 (R;XA) 
Fortran 77 interface specification to the SparsLinC 1.0 library, 
20:28500 (R;US) 
LAPACK++: A design overview of object-oriented extensions for 
high performance linear algebra, 20:28505 (R;US) 
ALKALI METALS 
See also CESIUM 
SODIUM 
Mode-coupling analysis of the dynamic of single particles in liq- 
uid alkalimetals, 20:27824 (IA;AT;In German) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKAZID PROCESS 
See DESULFURIZATION 
ALKENES 
See also 2-METHYLPROPENE 
BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
An investigation of molybdenum and molybdenum oxide cat- 
alyzed hydrocarbon formation reactions, 20:26777 (R;US) 
Application of degenerate four-wave mixing spectroscopy to 
flames and plasmas, 20:26824 (RA;US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATED AROMATICS 
See also TOLUENE 
Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOCATIONS 
Report on follow-up inspection of the double funding of security 


for special nuclear material at the Richland Operations Office, 
20:25595 (R;US) 





ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-SOKH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FE44NI33CR21 
Correlation Between Tensile and Creep Data in Alloy 800 H at 
850 degree C, 20:26538 (IA;EG) 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VT30 
See TITANIUM BASE ALLOYS 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
BRAZING ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 


ALPHA-BEARING WASTES 
Radioactive Waste Disposal 


LEAD ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 

Advanced Turbine Systems Program. Topical report, 20:26448 
(R;US) 

Corrosion in High Temperature Aqueous 
20:26542 (IA;EG) 

Effect of copper content on stress-corrosion and tensile proper- 
ties of Al-Cu alloys, 20:26534 (1A;EG) 

Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States Industrial 
Partnering Program. Volume 1, 20:26580 (R;US) 

Metal hydride composition, 20:26797 (PA;US) 

Prediction of liquid metal alloy radiant properties from measure- 
ments of the Hall coefficient and the direct current resistivity, 
20:26599 (R;US) 

Resonant ultrasound spectroscopy and non-destructive testing, 
20:26972 (R;US) 

The effect of temperature on the corrosion and corrosion inhibition 
of steel alloys in hydrochloric acid solutions, 20:26540 (IA;EG) 

ALMENDRO EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
ALPHA PARTICLES 

ESTAR, PSTAR and ASTAR: Computer Programs for Calculat- 
ing Stopping Powers and Ranges for Electrons, Protons and 
Helium lons, 20:28096 (RA;XA) 

Measurements of DT alpha particle loss near the outer midplane 
of TFTR, 20:28319 (R;US) 

Measurements of energetic confined alphas and tritons on 
TFTR, 20:28327 (R;US) 

Modelling TF ripple loss of alpha particles in TFTR DT experi- 
ments, 20:28316 (R;US) 

Princeton University Plasma Physics Laboratory Theory Division, 
Quarterly Report, January 1—March 31, 1995, 20:28330 (R;US) 

Simulations of alpha parameters in a TFTR DT supershot with 
high fusion power, 20:28315 (R;US) 

Stopping powers, ranges and straggling, 20:28093 (RA;XA) 

Studies of energetic confined alphas using the pellet charge ex- 
change diadgnostic on TFTR, 20:28321 (R;US) 

ALPHA SPECTROMETERS 

Adaption of an alpha spectrometer in order to measure concen- 
trations of the air of rooms and of exhalation-rates of radon in 
buildings, 20:27474 (IA;AT;In German) 

Development of control and data acquisition software for alpha 
particle apparatus, 20:28290 (R;JP;In Japanese) 

ALPHA-BEARING WASTES 
Containment 

Preliminary fire hazard analysis for the PUTDR and TRU 

trenches in the Solid Waste Burial Ground, 20:25452 (R;US) 
Flammability 

Combustion and fuel loading characteristics of Hanford Site 

transuranic solid waste, 20:25424 (R;US) 
Packaging 

LLNL Compliance Plan for TRUPACT-2 Authorized Methods for 

Payload Control, 20:26898 (R;US) 
Radioactive Waste Disposal 

Area G perimeter surface-soil and single-stage water sampling: 
Environmental surveillance for fiscal year 1993, 20:27597 
(R;US) 

No-migration variance petition: Draft. Volume 4, Appendices 
DIF, GAS, GCR (Volume 1), 20:25289 (R;US) 


Environments, 
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ALPHA-BEARING WASTES 
Radioactive Waste Disposal 


Preliminary fire hazard analysis for the PUTDR and TRU 
trenches in the Solid Waste Burial Ground, 20:25452 (R;US) 
Processes in the characterization, remediation, and reclamation 
used to decommission a tailings pile containing unknown sub- 

stances, 20:25547 (R;US) 


Radioactive Waste Management 

1995 Solid Waste 30-year volume summary, 20:25421 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 2, Site data tables, 
20:25291 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 


Underground Disposal 

A data base for thermodynamic modeling of +Ill actinide solubil- 
i in concentrated Na-Cl-SO,-CO3-PO, _ electrolytes, 
20:25407 (R;US) 

Actinide chemistry research supporting the Waste Isolation Pilot 
Plant (WIPP): FY94 results, 20:25504 (R;US) 

Complexation of Am(Ill) by oxalate in NaClO, media, 20:25404 
(R;US) 

The experimental determination of the solubility product for 
NpO.OH in NaCl solutions, 20:25405 (R;US) 

The solubility of Th(IV) hydrous oxide in concentrated NaCl and 
MgClp solutions, 20:25401 (R;US) 

The solubility of U(IV) hydrous oxide in concentrated NaCl and 
MgCl solutions, 20:25400 (R;US) 

Thermodynamic modeling of neptunium(V)-acetate complexa- 
tion in concentrated NaCl media, 20:25406 (R;US) 

Variability in properties of Salado Mass Concrete, 20:25502 
(R;US) 

Variation of stability constants of thorium citrate complexes and 
of thorium hydrolysis constants with ionic strength, 20:25403 
(R;US) 

Underground Storage 

Tanks focus area multiyear program plan - FY96-FY98, 

20:25381 (R;US) 


Waste Transportation 

Dratt Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 
dix |: Minority and low-income population distribution, 
20:25293 (R;US) 


ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 


ALUMINATES 
Defects and metastable structures of MgAl2O,4, 20:26630 (R;US) 


ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

Annealing studies of Bi and Kr inclusions in Al, 20:28215 (R;DK) 

Basic cations and aluminium in soil water, and its influence on 
growth and resin flow in heavily acidified spruce forests, 
20:27532 (R;SE;In Swedish) 

Comparative Investigations on the Stress Corrosion Behavior of 
a -Al Bronze and a Brass in Sodium Nitrite, 20:26687 (IA;EG) 

Comparison and analysis of 2-D simulation results with two im- 
plosion radiation experiments on the Los Alamos Pegasus | 
and Pegasus I] capacitor banks, 20:25648 (R;US) 

High strain-rate model for fiber-reinforced composites, 20:26643 
(R;US) 

Investigation of thin laser-driven flyer plates using streak imag- 
ing and stop motion microphotography, 20:26897 (R;US) 

Results of design calculations. Specification of a prototype zone 
plate for focusing hard x-rays, 20:25649 (R;US) 

Solid state reaction of Al and Zr in AVZr multilayers: A calorime- 
try study, 20:26601 (R;US) 

The derivation of material properties from measurements of ra- 
diation induced stress-time histories, 20:26575 (R;US) 
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ALUMINIUM 27 TARGET 


Analysis of pion production data from E-802 at 14.6 GeV/c using 
ARC, 20:28049 (R;US) 


ALUMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
Recent advances in ordered intermetallics, 20:26506 (R;US) 
Age Hardening 
Age hardening in rapidly solidified and hot isostatically pressed 
beryllium-aluminum-silver alloys, 20:26555 (R;US) 
Casting 
Die casting research. Annual progress report, June 29, 1994— 
June 30, 1995, 20:26520 (R;US) 
Coloration 
Large persistent photochromic effect due to DX centers in AlSb 
doped with selenium, 20:26567 (R;US) 
Crack Propagation 
Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 
Fabrication 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
Gas Tungsten-Arc Welding 
Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 
Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 
Hardness 
Age hardening in rapidly solidified and hot isostatically pressed 
beryllium-aluminum-silver alloys, 20:26555 (R;US) 
Hydrogen Embrittlement 
Moisture-induced embrittlement of iron aluminides. Final report, 
20:26571 (R;US) 
Intermetallic Compounds 
Solid state reaction of Al and Zr in AVZr multilayers: A calorime- 
try study, 20:26601 (R;US) 
Materials Working 
Numerical simulation of industrial superplastic forming, 
20:26551 (R;US) 
Mechanical Properties 
Effect of thermomechanical processing on mechanical proper- 
ties of Fe-16 at. % Al alloy, 20:26504 (R;US) 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
Microstructure 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
Nondestructive Testing 
NDI using mm-wave resonant techniques, 20:26976 (R;US) 
Oxidation 
Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 
Scaling 
Mechanically reliable scales and coatings, 20:26510 (R;US) 
Sulfidation 
Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 
Technology Assessment 
Interimetallics for structural applications, 20:26516 (R;US) 
Overview of the development of FeAl intermetallic alloys, 
20:26515 (R;US) 
Thermomechanical Treatments 
Effect of thermomechanical processing on mechanical proper- 
ties of Fe-16 at. % A! alloy, 20:26504 (R;US) 


ALUMINIUM ARSENIDES 


Determination of band structure dispersion curves by optical 
techniques, 20:26729 (R;US) 

Magnetic-field-induced tunneling and minigap transport in dou- 
ble quantum wells, 20:26731 (R;US) 


ALUMINIUM BASE ALLOYS 


AlzoPd2;.5Mngs: A quasicrystal showing the de haas-van 
Alphen effect, 20:28246 (R;US) 

Simulation of sheet metal forming using polycrystal plasticity, 
20:26552 (R;US) 





ALUMINIUM NITRIDES 

Doping and isolation of GaN, InGaN and InAIN using ion implan- 

tation, 20:26647 (R;US) 
ALUMINIUM OXIDES 

Ceramic compaction models: Useful design tools or simple 
trend indicators?, 20:26646 (R;US) 

Continuous fiber ceramic composite. Phase | final report, April 
1992—April 1993, 20:26618 (R;US) 

Degradation of structural ceramics by erosion, 20:26608 (R;US) 

Dynamic model for electromagnetic field and heating patterns in 
loaded cylindrical cavities, 20:26631 (R;US) 

Film synthesis on powders by cathodic arc plasma deposition, 
20:26566 (R;US) 

High strain-rate model for fiber-reinforced composites, 20:26643 
(R;US) 

Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 

Microstructural characterization of iron implanted sapphire 
nanocomposites, 20:26613 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report, January 1, 
1995—March 31, 1995, 20:25179 (R:US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report. October 1, 
1994—December 31, 1994, 20:25178 (R;US) 

The formation of AloO3/V2O0, multilayer structures by high-dose 
ion implantation, 20:26615 (R;US) 

ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 


AMERICAN BLACKS 
See BLACK AMERICANS 
AMERICIUM 

A data base for thermodynamic modeling of +ill actinide solubil- 
ity in concentrated Na-Cl-SO,-CO3-PO, electrolytes, 
20:25407 (R;US) 

Complexation of Am(IIl) by oxalate in NaClO, media, 20:25404 
(R;US) 

Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 

Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Tc: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 

AMERICIUM 241 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
AMES LABORATORY 

Ames Laboratory site environmental report, Calendar year 
1994, 20:25312 (R;US) 

U.S. Department of Energy Office of Inspector General report 
on audit of acquisition of scientific research at Ames Labora- 
tory, 20:28483 (R;US) 

AMES WET OXIDATION PROCESS 

See DESULFURIZATION 


AMINES 
See also QUATERNARY COMPOUNDS 
Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 
Genetically modified CHO cells for studying the genotoxicity of 
heterocyclic amines from cooked foods, 20:27672 (R;US) 
In vitro synthesis and purification of PhiP-deoxyguanosine and 
PhIP-DNA oligomer covalent complexes, 20:27625 (RA;US) 
Science and technology review, September 1995, 20:27742 
(R;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 


AMMONIUM NITRATES 
Detonations 


AMINO SUGARS 
See AMINES 
SACCHARIDES 


AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMISOL PROCESS 
See DESULFURIZATION 
AMMONIA 

Ammonia volatilization from cow and pig manure - Results of 
laboratory studies with a new climate chamber technique, 
20:27493 (R;SE) 

AMMONIUM CHLORIDES 

Experimental study of the vibrational spectrum and structure 

variations in NH4Cl under high pressure, 20:28192 (R;XJ) 
AMMONIUM NITRATES 
Detonations 

An overview of the on-site inspection measurements from the 
non-proliferation experiment, 20:27343 (RA;US) 

Atmospheric methods for nuclear test monitoring, 20:27340 
(RA;US) 

Background on the commercial explosive chosen for the non- 
proliferation experiment, 20:27320 (RA;US) 

Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 

Comments on some results derived from the NPE, 20:27326 
(RA;US) 

Distance effects on regional discriminants along a seismic pro- 
file in Northwest Nevada; NPE and nuclear results, 20:27338 
(RA;US) 

EMP at the Non-Proliferation Experiment, 20:27349 (RA;US) 

EMP from a chemical explosion originating in a_ tunnel, 
20:27345 (RA;US) 

Explosive performance on the non-proliferation experiment, 
20:27322 (RA;US) 

Geology, geophysics, and physical properties of the U12n.25 
non-proliferation experiment site, 20:27325 (RA;US) 

Hydroacoustic observations of the NPE, 20:27342 (RA;US) 

Infrasonic measurements of the Non-Proliferation Experiment, 
20:27341 (RA;US) 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experi- 
ment, 20:27333 (RA;US) 

Lg coda moment rate spectra and discrimination using Lg coda 
envelopes, 20:27335 (RA;US) 

Lawrence Livermore National Laboratory seismic yield determi- 
nation for the NPE, 20:27332 (RA;US) 

Low-altitude overhead imagery acquisition pre- and post-NPE, 
20:27348 (RA;US) 

Low-frequency electromagnetic measurements at the NPE and 
Hunter’s Trophy: A comparison, 20:27346 (RA;US) 

Modeling the NPE, 20:27323 (RA;US) 

Modeling the NPE with finite sources and empirical Green’s 
functions, 20:27331 (RA;US) 

NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 

Near-source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry, 20:27329 
(RA;US) 

Performance calculations on the ANFO explosive RX-HD, 
20:27321 (RA;US) 

Post-test geologic observations made at the non-proliferation ex- 
periment site, N-tunnel, Nevada Test Site, 20:27344 (RA;US) 

Preliminary results on the NPE experiment, 20:27337 (RA;US) 

Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 

Regional seismic observations of the Non-Proliferation Experi- 
ment at the Livermore NTS Network, 20:27334 (RA;US) 

Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 

Separation of source and propagation effects at regional dis- 
tances, 20:27350 (RA;US) 

Southern Sierra Nevada Continental Dynamics Project: 1993 
field observations of the NPE, 20:27339 (RA;US) 
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AMMONIUM NITRATES 
Detonations 


Spontaneous potential and telluric measurements on Rainier 
Mesa relaed to the NPE, 20:27347 (RA;US) 

The Non-Proliferation Experiment recorded at the Pinedale 
Seismic Research Facility, 20:27336 (RA;US) 

The non-proliferation experiment, 20:27316 (RA;US) 

AMMONIUM SULFATES 

Production of ammonium sulfate fertilizer from FGD waste 
liquors. First quarterly technical report, [January—March 
1995], 20:25100 (R;US) 

AMMUNITION 

Development of an automated ammunition processing system 
for battlefield use, 20:27351 (R;US) 

Docking automation related technology, 
20:27307 (R;US) 

AMOCO CBA PROCESS 
See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 
AMYLUM 
See STARCH 
ANALOG RESONANCES 
See RESONANCE 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANALYSIS (QUALITATIVE CHEMICAL) 
See QUALITATIVE CHEMICAL ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANEMOMETERS 

Effects of axial heat conduction and material properties on the 
performance characteristics of a thermal transient anemome- 
ter probe, 20:27290 (R;US) 

ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGULAR MOMENTUM TRANSFER 

Angular dependence of the neutron depolarization in Nd-Fe-B 

permanent magnetic materials, 20:28186 (IA;AT;In German) 
ANHARMONIC OSCILLATORS 

Topological interference in anharmonic oscillators, 20:27770 

(1A;AT;In German) 
ANHYDRITE 

Literature review and recommendation of methods for measur- 
ing relative permeability of anhydrite from the Salado 
Formation at the Waste Isolation Pilot Plant, 20:25391 (R;US) 

ANIMALS 
See also LABORATORY ANIMALS 
WILD ANIMALS 

Statistical methodology used in analyses of data from DOE ex- 

perimental animal studies, 20:27724 (R;US) 
ANL 

AC characterization of high-T-superconductors, 
(RA;US) 

Analytical Chemistry Laboratory Progress Report for FY 1994, 
20:26741 (R;US) 

Energy Systems Division Overview, 20:26206 (R;US) 

HTS current leads, 20:28223 (RA;US) 

High-temperature superconductor current leads, 
(RA;US) 

Issues in long length wire development, 1994 annual peer re- 
view: Panel 2 - electric power applications development, 
20:28225 (RA;US) 

Mixed and low-level radioactive waste disposal from the Argonne 
National Laboratory-East Map Tube Facility, 20:25279 (R;US) 

Quality management at Argonne National Laboratory: Status, 
accomplishments, and lessons learned, 20:28473 (R;US) 

Restoring our urban communities: A model for an empowered 
America, 20:26150 (R;US) 

Separation Science and Technology semiannual progress re- 
port, October 1992—March 1993, 20:25271 (R;US) 

ANNIE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Phase 2 report, 


20:28224 


20:28222 
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ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 

ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 

ANODES 

Designer carbons as potential anodes for lithium secondary bat- 
teries, 20:26131 (R;US) 

ANTENNAS 

A folded waveguide ICRF antenna for PBX-M and TFTR, 
20:28352 (R;US) 

Combline antenna modeling for plasma heating, 20:28430 (R;US) 

Direct electron heating with directional fast wave launch on DIill- 
D. Revision 1, 20:28277 (R;US) 

Quench antenna for superconducting particle accelerator mag- 
nets, 20:27176 (R;US) 

Three-dimensional antenna coupling to core plasma in fusion 
devices, 20:28357 (R;US) 

Three-dimensional antenna models for fusion experiments, 
20:28257 (R;US) 

ANTL-B NEUTRAL MESONS 

Measurement of B°B° mixing via time evolution, 20:27998 (R;US) 

Measurement of the B- and B° meson lifetimes using semilep- 
tonic decays, 20:27999 (R;US) 

ANTIFERROMAGNETIC MATERIALS 

Detection of field-induced phase transition using neutron diffrac- 
tion, 20:28185 (IA;AT;In German) 

Selected studies of magnetism at high pressure, 20:26634 (R;US) 

ANTIMONY 125 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
ANTIMONY ALLOYS 

Large persistent photochromic effect due to DX centers in AlSb 
doped with selenium, 20:26567 (R;US) 

Wave soldering with Pb-free solders, 20:26582 (R;US) 

ANTINEUTRON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

ANYONS 
Diffeomorphism groups and anyon fields, 20:27787 (R;US) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also ELECTRIC APPLIANCES 
OVENS 
STOVES 
WATER HEATERS 

Explosion proofing the “explosion proof’ vacuum cleaner, 
20:27396 (R;US) 

Household's choices of efficiency levels for appliances: Using 
stated- and revealed-preference data to identify the importance 
of rebates and financing arrangements, 20:26409 (RA;US) 

APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 

See DESULFURIZATION 
AQUACULTURE 

Study defining the geothermal potentials for the development of 
aquaculture projects, 20:25752 (R;FR;In French) 

AQUATIC ECOSYSTEMS 

See also WETLANDS 

Rocky Flats Environmental Technology Site Ecological Monitor- 
ing Program 1995 annual report, 20:27563 (R;US) 

Tulane/Xavier University hazardous materials in aquatic envi- 
ronments of the Mississippi River Basin. Quarterly progress 
report, April 1, 1995—June 30, 1995, 20:27594 (R;US) 

AQUATIC ORGANISMS 

See also FISHES 

Simulating living organisms with populations of point vortices, 
20:27619 (R;US) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 





AQUICULTURE 
See AQUACULTURE 
AQUIFERS 
An overview of instability and fingering during immiscible fluid 
flow in porous and fractured media, 20:27547 (R;US) 
ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARC FURNACES 
Revitalize the US silicon/ferrosilicon industry through energy- 
efficient technology. Final report, Addendum furnace 
modeling, 20:26517 (R;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
The text of the instruments connected with the Agency's assis- 
tance to Argentina in establishing a research and isotope 
production reactor project, 20:25596 (R;XA;In Arabic, Chi- 
nese, English, French) 
ARGON 
Numerical simulation of nonequilibrium effects in argon plasma 
jets, 20:28197 (RA;US) 
ARGON HYDRIDES 
ArH3*: reaction of an ion with strong dipole momentum, 
20:26781 (IA;AT;iIn German) 7 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARGONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
ARGUS EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
ARMS CONTROL 
Advances in associated-particle sealed-tube neutron probe di- 
agnostics for substance detection, 20:25583 (R;US) 


Arms control and nonproliferation technologies. First quarter 
1995, 20:26477 (R;US) 

Chemical and isotopic determination from complex spectra, 
20:25605 (R;US) 


Cooperative monitoring workshop: Focus on the Middle East, 
20:26470 (R;US) 


Evaluation of tradeoffs among costs and benefits of material- 


control measures, confidence-building and verification 
measures, and nonproliferation and arms-controls objectives, 
20:26494 (R;US) 
Examining near-source effects in the far field, 20:27432 (R;US) 
GRMPY surface ground motion measurements in Area 16, 
20:27410 (R;US) 
Investigation of microscale electromechanical technologies for 
continuous monitoring. Final report, 20:26492 (R;US) 
MACS as a tool for international inspections, 20:26481 (R;US) 
Open Skies and monitoring a fissile materials cut-off treaty, 
20:26473 (R;US) 
Proposal for broader United States-Russian transparency of nu- 
clear arms reductions, 20:26491 (R;US) 
Seismic results from DOE's non-proliferation experiment: A com- 
parison of chemical and nuclear explosions, 20:27434 (R;US) 
Signatures of testing: On-site inspection technologies, 20:27433 
(R;US) 
Slimhole drilling and directional drilling for on-site inspections 
under a Comprehensive Test Ban: An initial assessment, 
20:26493 (R;US) 
Studies in support of an SNM cutoff agreement: The PUREX 
exercise, 20:26488 (R;US) 
Subcritical multiplication determination studies, 20:26866 (R;US) 
ARMY PERSONNEL 

See MILITARY PERSONNEL 
AROMATIC ACIDS 

See CARBOXYLIC ACIDS 
ARSENIC 

Arsenic speciation using high performance liquid 
chromatography-inductively coupled plasma-mass spectrom- 
etry, 20:26744 (R;US) 


ATMOSPHERIC CIRCULATION 


ARTERIOSCLEROSIS 
The use of transgenic animals to study lipoprotein metabolism, 
20:27658 (R;US) 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
AS RECYCLING PROCESS 
See DESULFURIZATION 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
Ash Stabilization Campaign Blend Plan, 20:25430 (R;US) 
Coal ash usage in environmental restoration at the Hanford site, 
20:25103 (R;US) 
Combustion fume structure and dynamics. Semiannual report, 
February 16, 1993—August 15, 1993, 20:25124 (R;US) 
Rocky Flats Ash test procedure (sludge stabilization), 20:25431 
(R;US) 
Support services for Ceramic Fiber-Ceramic Matrix Composites. 
Annual technical progress report, 20:26638 (R;US) 
Suppression of fine ash formation in pulverized coal flames. 
Quarterly technical progress report No. 10, January 1, 1995— 
March 31, 1995, 20:25133 (R;US) 
ASIA 
See also CHINA 
JAPAN 
KAZAKHSTAN 
THAILAND 
USSR 
Effects of the oil supply/demand trend in the west coast of the 
U.S. on the Asian market. Oil industry being faced with the 
strengthening of environmental regulations, 20:25222 
(R;JP;in Japanese) 
ASPHALTENES 
Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates. Quarterly progress report, March 20, 
1995—June 20, 1995, 20:25060 (R;US) 
Small angle neutron scattering applications in fuel science, 
20:25075 (R;US) 
ASSAYING 
See QUALITATIVE CHEMICAL ANALYSIS 
ASSETS 
See FINANCIAL DATA 
ASSIGNMENTS 
See ALLOCATIONS 
ASTATINE ADDITIONS 
See ALLOYS 
ASTEROIDS 
Cosmic Bombardment IV: Averting catastrophe in the here-and- 
now, 20:27859 (R;US) 
Interception and disruption, 20:27043 (R;US) 
ATGAS PROCESS 
See COAL GASIFICATION 
ATHEROSCLEROSIS 
See ARTERIOSCLEROSIS 
ATLANTIC OCEAN 
Carbon dioxide, hydrographic, and chemical data from the F/S 
Meteor Cruise No. 18 in the North Atlantic Ocean (WOCE 
Section A1/E) during September 1991, 20:27592 (R;US) 
ATLAS SUPERCONDUCTING LINAC 
Report to users of ATLAS, 20:27047 (R;US) 
The role of space charge in the performance of the bunching 
system for the ATLAS Positive lon Injector, 20:27120 (R;US) 
ATMOSPHERIC CHEMISTRY 
Integration of the regional tropospheric chemistry into the Ham- 
burg Climate Model environment: Model calculations and 
comparison with measured data, 20:27469 (R;DE;in German) 
Laboratory determination of physico-chemical parameters perti- 
nent to modelling of mass transport in cloud and fog droplets. 
Final report, 20:27471 (R;DE;In German) 
ATMOSPHERIC CIRCULATION 
A Lagrangian model for dispersion in the atmospheric boundary 
layer, 20:27489 (R;DK) 
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ATMOSPHERIC CIRCULATION 


Computational fluid dynamics modeling for emergency pre- 
paredness & response, 20:27500 (R;US) 
Turbulence parameterizations for the random displacement 
method (RDM) version of ADPIC, 20:27497 (R;US) 
ATMOSPHERIC EXPLOSIONS 
A perspective on atmospheric nuclear tests in Nevada: Fact 
Book, Revision 2, 20:27383 (R;US) 
Atmospheric transport of neutrons and gamma rays from a high- 
altitude nuclear detonation, 20:27385 (R;US) 
Modeling seismic and atmospheric wave fields generated by 
near surface sources, 20:27429 (RA;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAM SOURCES 
A source of ultracold atoms, 20:27792 (IA;AT;iIn German) 
ATOMIC BEAMS 
Atomic beam collimation with 2-D isotropic light, 20:27799 (IA;AT) 
Formation of atomic clusters through the laser ablation of refrac- 
tory materials in a supersonic molecular beam source, 
20:27790 (R;US) 
Guides for atoms, 20:27793 (IA;AT) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 
Formation of atomic clusters through the laser ablation of refrac- 
tory materials in a supersonic molecular beam source, 
20:27790 (R;US) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC PHYSICS 
Chemical Sciences Division annual report 1994, 20:26740 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
AUSTRIAN ORGANIZATIONS 
44. Annual Convention of the Austrian Physical Society, 
20:27445 (|;AT;in German, English) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
Catalytic pyrolysis of automobile shredder residue, 20:26382 
(R;US) 
Durability of polymer matrix composites for automotive struc- 
tural applications: A state-of-the-art review, 20:26714 (R;US) 
Long-term methanol vehicle test program. Final subcontract re- 
port, 1 November 1992-1 February 1995, 20:26465 (R;US) 
Remote monitoring of emissions using on-vehicle sensing and 
vehicle to roadside communications, 20:26455 (R;US) 
Removal of nitrogen oxides from a gas stream by using 
monatomic nitrogen induced by a pulsed arc, 20:26460 (R;US) 
The IMPACTT model: Structure and technical description, 
20:26370 (R;US) 
AUTOMOTIVE FUELS 
Impact of the renewable oxygenate standard for reformulated 
gasoline on ethanol demand, energy use, and greenhouse 
gas emissions, 20:26463 (R;US) 
Liquefied petroleum gas propelled buses. Final report from devel- 
opment and testing 1990-1993, 20:26466 (R;SE;ln Swedish) 
AUTOMOTIVE INDUSTRY 
Durability of polymer matrix composites for automotive struc- 
tural applications: A state-of-the-art review, 20:26714 (R;US) 
General Motors Corporation and Pacific Northwest Laboratory 
Staff Exchange: Instrumentation for rapid measurement of 
automotive exhaust emissions, 20:26462 (R;US) 
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AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
Wind effects on RVACS performance, 20:25878 (R;US) 
AUXILIARY WATER SYSTEMS 
Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:26075 (RA;US) 
SAPHIRE models and software for ASP evaluations, 20:26079 
(RA;US) 
AVG PROCESS 
See COAL GASIFICATION 
AXIAL SYMMETRY 
Light-front view of the axial anomaly, 20:27873 (R;US) 
AXIONS 
A second-generation cosmic axion experiment, 20:27864 (R;US) 
AZIDES 
Crystal structures of complex solid matter azides containing 
pyridine, 20:26685 (IA;AT;In German) 
AZO COMPOUNDS 
Macrocyclic complexes of rare earths - as potential radio- 
pharmaceutics, 20:26817 (IA;PL;In Polish) 


B 


B MESONS 
See also B MINUS MESONS 
B NEUTRAL MESONS 
B PLUS MESONS 
Branching Ratio 
A limit on o - BR (Be = — S/d + 2*\/o - BR(BY* — J/b + K=) in 
/s = 1.8 TeV proton-antiproton collisions, 20:27939 (R;US) 
B° - B° mixing, lifetimes and rare decays at CDF and DO, 
20:27993 (R;US) 
Highlights of B physics at CDF, 20:28000 (R;US) 
Decay 
Reconstruction of exclusive B meson decays at DELPHI, 
20:27965 (IA;AT;In German) 
Electromagnetic Particle Decay 
Recent B physics results from CLEO, 20:27978 (RA;US) 
Top ten models constrained by b — s+, 20:27980 (RA;US) 
Hadronic Particle Decay 
A limit on o - BR (Be = — J/w) + =o - BR(Bu= > J/b + K=) in 
/s = 1.8 TeV proton-antiproton collisions, 20:27939 (R;US) 
B° - B° mixing, lifetimes and rare decays at CDF and DO, 
20:27993 (R;US) 
Quarkonia production in pp-collisions with CDF, 20:27934 (R;US) 
Recent B physics results from CLEO, 20:27978 (RA;US) 
Leptonic Decay 
B physics results from CDF, 20:27996 (R;US) 
B° - B° mixing, lifetimes and rare decays at CDF and DO, 
20:27993 (R;US) 
Highlights of B physics at CDF, 20:28000 (R;US) 
Litetime 
B physics results from CDF, 20:27996 (R;US) 
B° - B° mixing, lifetimes and rare decays at CDF and DO, 
20:27993 (R;US) 
CDF results on B decays, 20:27991 (R;US) 
Highlights of B physics at CDF, 20:28000 (R;US) 
Mass 
CDF results on B decays, 20:27991 (R;US) 
Meson Factories 
Trapped modes in the PEP-Il B-Factory Interaction Region, 
20:27088 (R;US) 
Particle identification 
A limit on o - BR (Be = > J/yp + 4 *)/o - BR(Bu= — J/p + K=) in 
/s = 1.8 TeV proton-antiproton collisions, 20:27939 (R;US) 
Particle Production 
B physics results from CDF, 20:27996 (R;US) 
Production of heavy quark states at CDF, 20:27932 (R;US) 
Rest Mass 
B physics results from CDF, 20:27996 (R;US) 





Highlights of B physics at CDF, 20:28000 (R;US) 
Semileptonic Decay 
B physics results from CDF, 20:27996 (R;US) 
B° - B° mixing, lifetimes and rare decays at CDF and DO, 
20:27993 (R;US) 
Recent B physics results from CLEO, 20:27978 (RA;US) 
Weak Particle Decay 
CDF results on B decays, 20:27991 (R;US) 
B MINUS MESONS zs 
Measurement of the B- and B° meson lifetimes using semilep- 
tonic decays, 20:27999 (R;US) 
B NEUTRAL MESONS 
See also ANTI-B NEUTRAL MESONS 
B physics prospects beyond the year 2000, 20:27874 (R;US) 
Measurement of B° — B° mixing using dimuons at DO, 20:27955 
(R;US) - 
Measurement of B°B® mixing via time evolution, 20:27998 (R;US) 
B PLUS MESONS 
Observation of B* — J/wx*, 20:27943 (R;US) 
BS MESONS 
Measurement of the mass of the B,° meson in pp collisions at 
/s = 1.8 TeV, 20:27997 (R;US) 
BACKGROUND RADIATION 
Radiation monitoring. Quarterly report for the Greater Manch- 
ester Fire and Civil Defence Authority and the Manchester Area 
Pollution Advisory Council. Manchester Area Gamma Radia- 
tion Air Monitoring System (MANAGRAMS), report covering 
period of 3 months 01/01/1995 to 31/03/1995, 20:27473 (1;GB) 
BAILIE PROCESS 
See WASTE PROCESSING 
BAMAG PROCESS 
See WASTE PROCESSING 


BANANA PLANTS 
Effect of toxic filtrates of Fusarium oxysporum f. sp. cubense on 


the development of banana (Musa cvs.) shoot tips, 20:27665 
(RA;XA) 

Genetic improvement of bananas through in vitro mutation 
breeding in Costa Rica, 20:27662 (RA;XA) 

Improvement of Musa through biotechnology and mutation 
breeding, 20:27668 (RA;XA) 

Improvement of banana (Musa cvs.) through in vitro culture 
techniques and induced mutations, 20:27664 (RA;XA) 

Improvement of bananas (Musa cvs.) through in vitro anther cul- 
ture, 20:27661 (RA;XA) 

In vitro mutation breeding for the development of bananas with 
resistance to race 4, Fusarium wilt (Fusarium oxysporum f. 
sp. cubense), 20:27666 (RA;XA) 

In vitro mutation breeding of bananas and plantains. Final re- 
ports of an FAO/IAEA co-ordinated research programme from 
1988 to 1993, 20:27660 (R;XA) 

Radiation mutation induction in ‘China Tianbao’ banana, 
20:27663 (RA;XA) 

Somatic embryogenesis in bananas and plantains (Musa clones 
and species), 20:27667 (RA;XA) 

Study of mutation breeding of banana, ’Kiuai Khai’, 20:27669 
(RA;:XA) 

BANEBERRY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM COMPOUNDS 
See also BARIUM OXIDES 
BARIUM PHOSPHATES 
BARIUM SILICATES 

Structures of 90° domain walls in ferroelectric barium titanate 

ceramics, 20:26635 (R;US) 
BARIUM OXIDES 

Dynamical modeling of laser ablation processes, 20:26667 
(R;US) 

Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 


BEAM BENDING MAGNETS 


Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 

Magnetic Raman scattering on YBapCu3O~¢.3 monocrystals, 
20:28164 (IA;AT;In German) 

Magnetic correlations in doped transition metal 
20:26612 (R;US) 

Simulation of multicomponent thin film deposition and growth, 
20:26711 (R;US) 

The Raman continuum of 
20:28165 (IA;AT;In German) 

The Russian-American high magnetic field collaboration, 
20:26865 (R;US) 

The effect of temperature, growth kinetics, and substrate on the 
microstructure of RF off-axis sputter deposited YBa2Cu3,07 
thin films, 20:26701 (R;US) 

Use of the 7.6 MeV '®O(a,a) resonance in studying the anoma- 
lous channeling behavior of YbazCu307_, near T-, 20:28218 
(R;US) 

BARIUM PHOSPHATES 

The effects of thermal cycling on the physical and mechanical 

properties of [NZP] ceramics, 20:26609 (R;US) 
BARIUM SILICATES 

The effects of thermal cycling on the physical and mechanical 

properties of [NZP] ceramics, 20:26609 (R;US) 
BARSEBAECK-1 REACTOR 

The International Remote Monitoring Project: Results of the 

Swedish Nuclear Power Facility field trial, 20:26099 (R;US) 
BARSEBAECK-2 REACTOR 
The International Remote Monitoring Project: Results of the 
Swedish Nuclear Power Facility field trial, 20:26099 (R;US) 

BARYON NUMBER 2 RESONANCES 

See DIBARYONS 
BARYON RESONANCES 

See BARYONS 
BARYONS 

See also DIBARYONS 

NUCLEONS 

Effect of negative energy component on baryon spectra, 
20:28007 (IA;RU) 

Effective field theories of baryons and mesons, or, what do 
quarks do?, 20:27922 (R;US) 

Inhomogeneous primordial nucleosynthesis and new abun- 
dance constraints on Q,h*, 20:27858 (R;US) 

Phenomenological investigation of baryon 
20:28004 (R;XJ) 

BASS STRAIT 
See SEAS 
BATTELLE COLUMBUS LABORATORY 
Site environmental report for Calendar Year 1994 on radiologi- 
cal and nonradiological parameters, 20:25516 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAYS 
Restoration of Lost Lake, recovery of an impacted Carolina Bay, 
20:25574 (R;US) 
BCR PROCESS 
See COAL GASIFICATION 
BEAM BENDING MAGNETS 

Beam-steering dipole magnet in both the horizontal and vertical 
directions, 20:27138 (R;JP) 

Field and structure analysis of the new 56-mm aperture dipole 
magnets for LHC, 20:27139 (R;JP) 

General design of the layout for the Advanced Photon Source 
beamline front ends, 20:27203 (R;US) 

Power distributions of the APS bending magnets and insertion 
devices, 20:27199 (R;US) 

Quasi-static thermoelastic analysis for a semi-infinite plane sub- 
jected to a Gaussian heat source: Beam missteering of the 
storage ring in the APS, 20:27200 (R;US) 

The application of viscoelastic damping materials to control the 
vibration of magnets in a synchrotron radiation facility, 
20:27119 (R;US) 


oxides, 


YBazCu30¢g.5 monocrystals, 


resonances, 
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BEAM BUNCHERS 


BEAM BUNCHERS 

The role of space charge in the performance of the bunching 

system for the ATLAS Positive lon Injector, 20:27120 (R;US) 
BEAM BUNCHING 

The role of space charge in the performance of the bunching 

system for the ATLAS Positive lon Injector, 20:27120 (R;US) 
BEAM CURRENTS 
The development of beam current monitors in the APS, 
20:27106 (R;US) 
BEAM DUMPS 
Groundwater activation calculations for E872, 20:27136 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BETATRON OSCILLATIONS 

A preliminary tracking study for the SSC Medium Energy 
Booster, 20:27098 (R;US) 

Diffusion in phase space, 20:27092 (R;US) 

Linearized error analysis for an accelerator and application to 
the APS injector synchrotron, 20:27093 (R;US) 

Semi-parameterization of Dragt-Finn factorization map and its 
application to Irwin kick factorization, 20:27099 (R;US) 

Solution of K-V envelope equations, 20:27805 (R;US) 

The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 

Trapped resonance modes at tapered SR masks in a beam 
pipe, 20:27195 (R;JP) 

BEAM FOCUSING MAGNETS 

Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 

Design and testing of the magnetic quadrupole for the Heavy 
lon Fusion Program, 20:27143 (R;US) 

BEAM INJECTION 

See also |ON BEAM INJECTION 

The main injector chromaticity correction sextupole magnets: 
Measurements and operating schemes, 20:27132 (R;US) 

BEAM MONITORS 

Local beam position feedback experiments on the ESRF stor- 
age ring, 20:27190 (R;US) 

Sensitivity and offset calibration for the beam position monitors 
at the Advanced Photon Source, 20:27116 (R;US) 

The development of beam current monitors in the APS, 
20:27106 (R;US) 

BEAM OPTICS 

Experimental investigations of plasma lens focusing and plasma 

channel transport of heavy ion beams, 20:28386 (R;US) 
BEAM POSITION 

Digital signal processing for beam position feedback, 20:27158 
(R;US) 

BEAM PRODUCTION 

Generation of metastable rare-gas beams and studies of 
electron-metastable collision processes. Final technical re- 
port, January 1, 1990-September 30, 1991, 20:27801 (R;US) 

BEAM TRANSPORT 

A hydrogen ion beam method of molecular density measure- 
ment inside a 4.2-K beam tube, 20:27179 (R;US) 

Experimental investigation of dynamic pressure in a cryosorbing 
beam tube exposed to synchrotron radiation, 20:27178 (R;US) 

General design of the layout for the Advanced Photon Source 
beamline front ends, 20:27203 (R;US) 

The APS transfer line from linac to injector synchrotron, 
20:27153 (R;US) 

Thermomechanical analysis of a compact-design high heat load 
crotch absorber, 20:27117 (R;US) 

Third-order TRANSPORT: A computer program for designing 
charged particle beam transport systems, 20:27173 (R;US) 

BEAM-PLASMA SYSTEMS 
Filamentation instability in a light ion beam-plasma system with 
external magnetic field, 20:28307 (R;JP) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAUTY MODEL 
See FLAVOR MODEL 
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BEAUTY PARTICLES 
Inclusive dimuon and b-quark production cross sections in pp 
collisions at \/s = 1.8 TeV, 20:27954 (R;US) 
Preliminary results on heavy flavor physics at SLD, 20:27975 
(RA;US) 
Recent results on heavy flavor physics from LEP experiments 
using 1990-92 data, 20:27973 (RA;US) 
BEEHIVE COKE 
See COKE 
BELL INEQUALITY 
See BELL THEOREM 
BELL THEOREM 
Maximal violation of the Bell's inequality, 20:27771 (IA;AT;In 
German) 
BENCH-SCALE EXPERIMENTS 
Progress note - GENEC 90 - Testing bench of accumulators bat- 
teries, 20:25715 (R;FR;In French) 
BENHAM EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BENIOFF ZONE 
See EARTHQUAKES 
BENTONITE 
Mechanistic sorption modeling of cesium on _ bentonite, 
20:25349 (RA;JP) 
Two-phase water movement in unsaturated compacted ben- 
tonite under isothermal condition, 20:25350 (RA;JP) 
BENZOPYRENE 
A laser-excited synchronous fluorescence spectrometer for 
benzo(a)pyrene, 20:26749 (R;US) 
BENZYL ALCOHOL 
The intermolecular vibrational dynamics of substituted benzene 
and cyclohexane liquids, studied by femtosecond OHD- 
RIKES, 20:26773 (R;US) 
BERGBAUFORSCHUNG-FOSTER WHEELER PROCESS 
See DESULFURIZATION 
BERKELIUM ADDITIONS 
See ALLOYS 
BERYLLIUM 
Diagrams of hot isostatic beryllium fine grain powder pressing., 
20:26550 (R;UA;In Russian) 
Evaluation of beryllium exposure assessment and control pro- 
grams at AWE, Cardiff Facility, Rocky Flats Plant, Oak Ridge 
Y-12 Plant and Lawrence Livermore National Laboratory. 
Phase 1, 20:27743 (R;US) 
Thermal and structural analyses of variable thickness plane 
problems, 20:27121 (R;US) 
BERYLLIUM 13 
Spectroscopy of '*Be, 20:28032 (RA;XJ) 
BERYLLIUM 9 TARGET 
Analysis of pion production data from E-802 at 14.6 GeV/c using 
ARC, 20:28049 (R;US) 
BERYLLIUM ALLOYS 
Age hardening in rapidly solidified and hot isostatically pressed 
beryllium-aluminum-silver alloys, 20:26555 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
Tau neutrino component to tritium beta decay, 20:28018 (R;US) 
BETATRON OSCILLATIONS 
Global coupling and decoupling of the APS storage ring, 
20:27091 (R;US) 
BF-WF PROCESS 
See DESULFURIZATION 
BFS REACTOR 
Collaborative Russian-US work in nuclear material protection, 
control and accounting at the Institute of Physics and Power 
Engineering, 20:25589 (R;US) 





BINARY ALLOY SYSTEMS 
Evolution of ensemble of second phase particles under 
cascade-producing irradiation., 20:26549 (R;UA;In Russian) 
BINARY MIXTURES 
Condensation analysis for plate-frame heat exchangers, 
20:26917 (R;US) 
Transport in statistical media. Final report, May 1, 1988—May 1, 
1990, 20:28168 (R;US) 
BINDERS 
Experimentally validated computational modeling of organic 
binder burnout from green ceramic compacts, 20:26830 (R;US) 
BIOCONVERSION 
See also FERMENTATION 
Hydrogen from renewable resources. Monthly progress report, 
20:25655 (R;US) 
BIODEGRADATION 
Cost effectiveness of in situ bioremediation at Savannah River, 
20:25554 (R;US) 
BIOGAS 
See METHANE 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Calculation of survival in charged particle and neutron beams 
based on track structure, 20:27676 (R;DE) 
United States-Russian workshop on the stochastic health ef- 
fects of radiation, 20:27673 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL SHIELDING 
Summary report for ITER task - D4: Activation calculations for 
the lithium vanadium ITER design, 20:28350 (R;US) 
BIOMASS 
Natural organic compounds as tracers for biomass combustion 
in aerosols, 20:25691 (R;US) 
BIOMASS CONVERSION PLANTS 
The covering of the storage tank at the biomass conversion 
plant located at Sinding Oerre, 20:25692 (R;DK;In Danish) 
Thermophilic digestion of pig manure slurries at 48 deg. C, 
20:25683 (R;DK;In Danish) 
BIOMASS PLANTATIONS 
A complete system for wastewater treatment using vegetation 
filters, 20:27612 (RA;SE) 
Biomass fuel from woody crops for electric power generation, 
20:25689 (R;US) 
Radiation regime measurements within the willow plantation, 
20:25669 (RA;SE) 
Research to develop improved production methods for woody 
and herbaceous biomass crops, 20:25673 (R;US) 
The use and treatment of wastewater in willow and poplar plan- 
tations, 20:25662 (RA;SE) 
Wastewater treatment at Oesteraeng, Goetene using willow 
vegetation filters, 20:27611 (RA;SE) 
BIOMEDICAL RADIOGRAPHY 
Automated analysis for microcalcifications in high resolution dig- 
ital mammograms, 20:27654 (R;US) 
BIOPHYSICS 
Mixed direct-iterative methods for boundary integral formulations 
of continuum dielectric solvation models, 20:28119 (R;US) 
BIOREACTORS 
A low energy continuous reactor separator for the production of 
ethanol from starch, molasses and cellulose. Fourth quarterly 
report to the Energy Related Inventions Program, January 
16—March 15, 1995, 20:25682 (R;US) 
Energy and biomass recovery from wastewater. Final report, 
December 1989—December 1990, 20:25684 (R;US) 
BIOTHERMOHOL PROCESS 
See FERMENTATION 
BIPHOSPHATES 
See ACID PHOSPHATES 
BISMUTH 
Annealing studies of Bi and Kr inclusions in Al, 20:28215 (R;DK) 
BISMUTH ALLOYS 
See also BISMUTH BASE ALLOYS 
Wave soklering with Pb-free solders, 20:26582 (R;US) 


BOILERS 


BISMUTH BASE ALLOYS 
An evaluation of prototype surface mount circuit boards assem- 
bled with three non-lead bearing solders, 20:27019 (R;US) 
BISMUTH ISOTOPES 
New heavy proton radioactivities, 20:28040 (R;US) 
BISMUTH OXIDES 
Control of processing factors for high J. Bi-2223/Ag tapes, 
20:26627 (R;US) 
Investigation of current transport normal and parallel to the tape 
plane in BSCCO/Ag tapes, 20:26628 (R;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
Transformations in organic sulfur speciation during maturation 
of Monterey shale: Constraints from laboratory experiments, 
20:25240 (R;US) 
BITUMINOUS COAL 
Blast Furnace Granulated Coal Injection System Demonstration 
Project public design report. Topical report, 20:25120 (R;US) 
Coal combustion: Effect of process conditions on char reactivity. 
Quarterly technical report, January 1, 1995—March 31, 1995, 
20:25059 (R;US) 
Surface properties of photo-oxidized bituminous coals. Technical 
progress report, January 1995—March 1995, 20:25086 (R;US) 
BLACK AMERICANS 
Student science enrichment training program. Progress report, 
June 1, 1991—May 31, 1992, 20:26159 (R;US) 
BLACK CLAWSON SYSTEM 
See WASTE PROCESSING 
BLACK LIQUORS 
See SPENT LIQUORS 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Incorporating damage mechanics into explosion simulation 
models, 20:27415 (RA;US) 
Planar impact experiments for EOS measurements, 20:26691 
(RA;US) 
Summary of Numerical Modeling for Underground Nuclear Test 
Monitoring Symposium, 20:27411 (RA;US) 
BLAST FURNACES 
Biast Furnace Granulated Coal Injection System Demonstration 
Project public design report. Topical report, 20:25120 (R;US) 
BLASTS 
See EXPLOSIONS 
BLOWN BITUMENS 
See BITUMENS 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNL 
Stability and protection in HTS devices, 20:28226 (RA;US) 
BOGS 
See SWAMPS 
BOILERS 
See also FLUIDIZED BED BOILERS 
WASTE HEAT BOILERS 
Abstracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 1: Materials, 
thermal-hydraulics and design and fabrication, 20:25922 (i;EG) 
Abstracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 2: Operation, 
environment and industrial applications, 20:26944 (1;EG) 
Abstracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 1: Materials, 
thermal-hydraulics and design and fabrication, 20:25922 (I;EG) 
Enhancing the use of coals by gas reburning-sorbent injection. 
Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 
Heating boilers in Krakow, Poland: Options for improving effi- 
ciency and reducing emissions, 20:26297 (R;US) 
improvement of the global working model of a boiler, 20:26912 
(R;FR;In French) 
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BOILING WATER COOLED AND MODERAT 


BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLOMETERS 

Quantum effects in the hot electron microbolometer, 20:28172 
(R;US) 

UEDGE code comparisons with DIll-D bolometer data, 
20:28334 (RA;US) 

BOLTZMANN COLLISION INTEGRAL 

See BOLTZMANN EQUATION 

BOLTZMANN EQUATION 

Computer implementation of an analytical solution to the neutral 
particle Boltzmann transport equation for heterogeneous 
slabs, a benchmark poster, 20:28091 (R;US) 

The influence of nonlinearities in the BGK-equation, 20:27823 
(IA;AT;in German) 

BOLTZMANN EVENT 

See ATMOSPHERIC EXPLOSIONS 
BOLTZMANN TRANSPORT EQUATION 

See BOLTZMANN EQUATION 
BOM REFINING DISTRICTS 

See PETROLEUM REFINERIES 
BOM-ERDA PROCESS 

See DESULFURIZATION 
BOMBS 

Characteristics and development report for the MC4396 trajec- 
tory sensing signal generator (TSSG), 20:27397 (R;US) 

BONDING 
Bonding of grain boundaries of polycrystalline silicon solar cells, 
20:25713 (IA;AT;In German) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 

BPA/Puget Power Northwest Washington Transmission Project. 
Final Environmental Impact Statement, 20:26115 (R;US) 

BPA/Puget Power Northwest Washington Transmission Project. 
Supplemental Draft Environmental Impact Statement, 
20:26118 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

Direct ground water flow direction and velocity measurements 
using the colloidal borescope, 20:27583 (R;US) 

Slimhole drilling and directional drilling for on-site inspections 
under a Comprehensive Test Ban: An initial assessment, 
20:26493 (R;US) 

BORIC ACID 

Surface interactions of cesium and boric acid with stainless 

steel, 20:25936 (R;US) 
BOROHYDRIDES 

Quantum chemical studies on the stability of tetramethyl ammo- 

nium tetraborohydride, 20:26803 (R;US) 
BORON 

A method for sputtering with low frequency alternating current, 
20:28394 (PA;US) 

Mixing phenomena of interest to boron dilution during small 
break LOCAs in PWRs. Revision 7/95, 20:26059 (R;US) 

BORON ALLOYS 

Structure investigations of differentially prepared nanocrystalline 
samples composed of FegeZr7CuBg, 20:26531 (IA;AT;In Ger- 
man) 

BORON NITRIDES 

Quasiparticle energy studies of bulk semiconductors, surfaces 

and nanotubes, 20:26712 (R;US) 
BORON OXIDES 

High-energy ion processing of materials for improved hardcoat- 

ings, 20:28201 (R;US) 
BOROSILICATE GLASS 
Chemical durability of simulated nuclear glasses containing wa- 
ter, 20:25388 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN STATISTICS 

Unitarizable representations of the deformed para-Bose super- 

algebra U,[osp(1/2)] at roots of 1, 20:27817 (R;XA) 
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BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOM QUARK MODEL 
See FLAVOR MODEL 
BOTTOMONIUM 
y production at CDF, 20:27945 (R;US) 
Inclusive b quark and heavy quarkonium production at DO, 
20:27901 (R;US) 
BOUNDARY LAYERS 
See also PLASMA SCRAPE-OFF LAYER 
A Lagrangian model for dispersion in the atmospheric boundary 
layer, 20:27489 (R;DK) 
The effect of mean-flow three dimensionality on turbulent 
boundary layer structure and heat transfer, 20:26926 (RA;US) 
BOWLINE OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BOXCAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Brain imaging studies of the cocaine addict: Implications for re- 
inforcement and addiction, 20:27631 (R;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRANCHING RATIO 
Hadronic decays of the Ds meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 
BRASS-ALPHA 
Effect of Phosphates on The Susceptibility of a Brass to Stress 
Corrosion Cracking in Sodium Nitrite, 20:26537 (IA;EG) 
BRAZED JOINTS 
PDS 1-5. Divertor heat sink materials pre- and post-neutron 
irradiation. Tensile and fatigue tests of brazed joints of molyb- 
denum alloys and 316L stainless steel, 20:26584 (R;SE) 
Research and development of divertor plates for LHD. High heat 
flux tests of various kinds of materials, 20:28390 (R;JP;In 
Japanese) 
BRAZING ALLOYS 
Characterization of solder flow on PWB surfaces, 20:27018 
(R;US) 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Summary report for ITER task - D4: Activation calculations for 
the lithium vanadium ITER design, 20:28350 (R;US) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
An integrated bremsstrahlung safety shutter and collimator de- 
signed for the APS front end operating in the top-up mode, 
20:27157 (R;US) 
Quantum-mechanical suppression of bremsstrahlung, 20:27096 
(RA;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES 
EM modeling for GPIR using 3D FDTD modeling codes, 
20:26978 (R;US) 
Imaging radar for bridge deck inspection, 20:26903 (R;US) 
BRINES 
Actinide chemistry research supporting the Waste Isolation Pilot 
Plant (WIPP): FY94 results, 20:25504 (R;US) 
Complexation of Am(Iil) by oxalate in NaClO, media, 20:25404 
(R;US) 
BROMAMINES 
See AMINES 
BROMINE IODIDES 
See IODINE BROMIDES 





BROMINE OXIDES 
A preliminary report on the photoionization efficiency spectrum, 
ionization energy and heat of formation of Br2O; and the ap- 
pearance energy of BrO* (Br2O), 20:28147 (R;US) 
BROMOFORM 
Observations of shock-induced reaction in liquid bromoform up 
to 11 GPA, 20:26829 (R;US) 
BRONCO EVENT 
See NUCLEAR EXPLOSIONS 
BROOKHAVEN AGS 
Exploring the nuclear frontier with meson beams at the AGS, 
20:28080 (IA;RU) 
Physics at BNL mini-kaon, 20:27928 (R;US) 
The E866 Mark II Bull's Eye performance and promise, 
20:27215 (R;US) 
BROOKHAVEN CYCLOTRON 
Improvements on the LBL AECR source, 20:27148 (R;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
BRAHMS: Conceptual design report. Forward angle and midra- 
pidity hadron spectrometers at RHIC, 20:27129 (R;US) 
Industrial production of RHIC magnets, 20:27123 (R;US) 
Quench observation using quench antennas on RHIC IR 
quadrupole magnets, 20:27128 (R;US) 
The magnet system of the Relativistic Heavy lon Collider 
(RHIC), 20:27124 (R;US) 
Tuning shims for high field quality in superconducting magnets, 
20:27122 (R;US) 
Two photon physics at RHIC, 20:28113 (R;US) 
BUBBLES 
Bubble retention in synthetic sludge: Testing of alternative gas 
retention apparatus, 20:25382 (R;US) 
Is the transition to sonoluminescence a mass flow bifurcation, 
20:26920 (RA;US) 
The influence of bubble plumes on air-seawater gas transfer ve- 
locities, 20:27600 (R;US) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDGETS 
Estimating, budgets, and funds management as related to un- 
used funds, 20:26187 (RA;US) 
The Department of Energy Management System (DOEMS), 
20:26182 (RA;US) 
BUGEY-2 REACTOR 
A micro-acoustic nondestructive method to evaluate the irradia- 
tion embrittlement of 316L steel bolts, 20:25817 (R;FR;in 
French) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Development of measurement facilities to characterize optical 
properties of building materials, 20:26281 (R;FR;In French) 
International Energy Agency building energy simulation test 
(BESTEST) and diagnostic method, 20:26364 (R;US) 
The building materials industry in China: An overview, 20:26314 
(R;US) 
WhiteCap System, structural analysis reports. Progress report, 
April 1995—June 1995, 20:26304 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GOVERNMENT BUILDINGS 
GREENHOUSES 
HOSPITALS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 


BUTANE 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
A capital cost comparison of commercial ground-source heat 
pump systems, 20:25760 (R;US) 
A spreadsheet for geothermal direct use cost evaluation, 
20:25761 (R;US) 
Advancing lighting and daylighting simulation: The transition 
from analysis to design aid tools, 20:26315 (R:US) 
Alpha detection for decontamination and decommissioning: Re- 
sults and possibilities, 20:25551 (R;US) 
Bounded decision making and analytical biases in demand side 
management, 20:26239 (R;US) 
Development of a simulation tool to evaluate the performance of 
radiant cooling ceilings, 20:26316 (R;US) 
Heating the right way to reduce pollution and save money. A 
publication of the Minister of the Environment, Rheinland- 
Pfalz, 20:26306 (I;DE;lIn German) 
Hydronic distribution system computer model, 20:26293 (R;US) 
Integration of facility reuse analysis with life cycle cost analysis, 
20:25285 (RA;US) 
International Energy Agency building energy simulation test 
(BESTEST) and diagnostic method, 20:26364 (R;US) 
Isolation 90. Thermal rehabilitation of buildings. Technical evolu- 
tion and market opportunities, 20:26287 (R;FR;In French) 
Life cycle based building design. Computation tool for energy- 
and emission calculations, 20:26369 (R;DK;in Danish) 
Mechanical behavior of a suite of elastomers used for seismic 
base isolation, 20:26659 (R;US) 
Reference book on geothermal direct use, 20:25759 (R;US) 
Solar future for Bavaria. Solar walls in the buikding of the 
Bavarian State Ministry for Regional Development and Envi- 
ronment, 20:25733 (|;DE;in German) 
Team learning center design principles, 20:27618 (R;US) 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNCHING (BEAM) 

See BEAM BUNCHING 


BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BURNERS 
See also GAS BURNERS 
500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NO,) emissions 
from coal-fired boilers. Technical progress report, third quarter 
1994, July 1994—September 1994, 20:25790 (R;US) 


Application of laser-based diagnostics to industrial scale burn- 
ers, 20:26403 (R;US) 


Evaluation of gas-reburning and low NO, burners on a wall fired 


boiler. Progress report No. 18, January 1—March 31, 1995, 
20:25128 (R;US) 


Industrial burner modeling: Final report for the CIEE, 20:26985 
(R;US) 
Modelling of the Voelund Cigar Burner by means of the com- 
puter model STRAW, 20:26982 (R;DK) 
BURNOUT 
Experimentally validated computational modeling of organic 
binder burnout from green ceramic compacts, 20:26830 (R;US) 
BUSES 
Biogas propelled buses at Linkoeping, 20:26468 (R;SE;In 
Swedish) 
Liquefied petroleum gas propelled buses. Final report from devel- 
opment and testing 1990-1993, 20:26466 (R;SE;in Swedish) 
BUSINESS 
Business strategy segments: Commercial customers and en- 
ergy efficiency, 20:26232 (RA;US) 
BUTANE 
Superacid catalysis of light hydrocarbon conversion. Sixth quar- 
terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 
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BUTANOLS 


BUTANOLS 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 

Isobutanol-methano! mixtures from synthesis gas. Quarterly 
technical progress report, 1 January-31 March 1995, 
20:25702 (R;US) 

BUTENES 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 7, October 1, 
1992—December 31, 1992, 20:25052 (R;US) 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
BARSEBAECK-2 REACTOR 
CHINSHAN-1 REACTOR 
CHINSHAN-2 REACTOR 
EBWR REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
LINGEN REACTOR 
PEACH BOTTOM-2 REACTOR 
Aging 

An overview of the US Department of Energy Plant Lifetime Im- 

provement Program, 20:26098 (R;US) 
Auxiliary Water Systems 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:26075 (RA;US) 

Containment Shells 

instrumentation of a prestressed concrete containment vessel 

model, 20:25815 (R;US) 
Fuel Elements 

A summary of ORNL fission product release tests with recom- 
mended release rates and diffusion coefficients, 20:26030 
(R;US) 

Heat Transfer 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

High Pressure Coolant Injection 

Operational reliability of standby safety systems, 20:26078 

(RA;US) 
Hydraulics 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Loss Of Coolant 

RELAP/MODS3 code manual: User's guidelines. Volume 5, Revi- 
sion 1, 20:26091 (R;US) 

RELAPS5S/MODS3 code manual: User's guide and input require- 
ments. Volume 2, 20:26090 (R;US) 

Pumps 

Operating experience feedback report: Reliability of safety- 
related steam turbine-driven standby pumps. Commercial 
power reactors, Volume 10, 20:26067 (R;US) 
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Radioactive Effluents 

Radioactive materials released from nuclear power plants. Vol- 

ume 13, Annual report 1992, 20:26028 (R;US) 
Reactor Accidents 

1994 MCAP annual report, 20:26063 (R;US) 

Analyzing the BWR rod drop accident in high-burnup cores, 
20:26062 (R;US) 

Cost tradeoffs in consequence management at nuclear power 
plants: A risk based approach to setting optimal long-term in- 
terdiction limits for regulatory analyses, 20:26060 (R;US) 

SCDAP/RELAP5/MOD 3.1 Code Manual: Developmental as- 
sessment. Volume 5, 20:26029 (R;US) 

SCDAP/RELAP5/MOD 3.1 code manual: Damage progression 
model theory. Volume 2, 20:26092 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: MATPRO, A library of 
materials properties for Light-Water-Reactor accident analy- 
sis. Volume 4, 20:26094 (R;US) 

SCDAP/RELAP5/MOD 3.1 code manual: User's guide and in- 
put manual. Volume 3, 20:26093 (R;US) 

Reactor Components 

Effects of material and loading variables on fatigue life of carbon 

and low-alloy steels in LWR environments, 20:25806 (R;US) 
Reactor Cooling Systems 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Sessions 17-24, 
20:26088 (R;US) 

Reactor Cores 

An implicit steady-state initialization package for the RELAP5 

computer code, 20:25918 (R;US) 
Reactor Decommissioning 

Report on waste burial charges: Escalation of decommissioning 
waste disposal costs at Low-Level Waste Burial facilities. Re- 
vision 5, 20:26068 (R;US) 

Reactor Materials 

Estimation of mechanical properties of cast stainless steels dur- 
ing thermal aging in LWR systems, 20:25805 (R;US) 

Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environ- 
ments, 20:26570 (R;US) 

Specifications 

Standard technical specifications General Electric plants, 

BWR. Volume 1, Revision 1, 20:25810 (R;US) 
Valves 

Workshop on gate valve pressure locking and thermal binding, 

20:25970 (R;US) 
BY-PRODUCTS 

Conversion of high carbon refinery by-products: Mechanical 
completion and start-up new transport reactor system. Third 
quarterly technical progress report, April-June 1995, 
20:25200 (R;US) 

Scrap metal management issues associated with naturally oc- 
curring radioactive material, 20:25276 (R;US) 


Cc 


C-1430 RESONANCES 

See MESONS 

CABLES 

See also ELECTRIC CABLES 

Cable tracking system proposal, 20:27164 (R;US) 

Instrumentation of a prestressed concrete containment vessel 
model, 20:25815 (R;US) 

Mathematical principles of prediction of cable communication 
state at nuclear-physical installations., 20:25997 (R;UA;In 
Russian) 

Study on long-term irradiation aging of electrical cables (The 
VEILLE program), 20:25945 (RA;US) 

CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CABRIOLET EVENT 

See NUCLEAR EXPLOSIONS 





CADMIUM 

Cadmium in Salix - a study of the capacity of Salix to remove 
cadmium from arable soils, 20:27572 (RA;SE) 

Can heavy metal tolerant clones of Salix be used as vegetation 
filters on heavy metal contaminated land?, 20:27570 (RA;SE) 

Heavy metal uptake by fast growing willow species, 20:27571 
(RA;SE) 

Preliminary assessment of the ecological risks to wide-ranging 
wildlife species on the Oak Ridge Reservation, 20:27525 
(R;US) 

Salix can remove cadmium from arable land - technical and in- 
frastructural implications, 20:27574 (RA;SE) 

The assessment of comparisons of the results obtained in labo- 
ratories determining Cu, Pb, Zn and Cd by means of different 
analytical methods during the period of 1980-1990, 20:26754 
(IA;PL;In Polish) 

The use of fast growing trees as 'metal-collectors’, 20:27569 
(RA;SE) 

Voltammetric determination of heavy metals in municipal wastes 
and composts manufactured of them, 20:26760 (IA;PL;In Pol- 
ish) 

Voltammetric determination of lead and cadmium in the presence 
of excessive amounts of indium, 20:26753 (IA;PL:;In Polish) 

Yearly scientific meeting: chemistry in human health and envi- 
ronment protection. Bialystok’92, 20:26783 (1;PL;In Polish) 

CADMIUM COMPLEXES 

Study on application of selected semi-natural polymers com- 
plexing ions of heavy metals for their removal from waters 
and sewage, 20:26784 (IA;PL;In Polish) 

CADMIUM COMPOUNDS 
See also CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Application of Langmuir equation to describing of cadmium and 

zinc salts sorption in soils, 20:27530 (IA;PL;In Polish) 
CADMIUM IONS 

Study of the Cd** sorption in soil, 20:27531 (IA;PL;in Polish) 

Utilization of chelating effect in extraction process of Cull), 
Zn(II) and Cd(Il), 20:26786 (IA;PL;in Polish) 

CADMIUM SULFIDES 

Charge injection into small semiconductor particles, 20:26654 
(R;US) 

The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 

CADMIUM TELLURIDE DETECTORS 
See CDTE SEMICONDUCTOR DETECTORS 
CADMIUM TELLURIDE SOLAR CELLS 

High-efficiency, thin-film cadmium telluride photovoltaic cells. 
Annual subcontract report, 20 January 1994-19 January 
1995, 20:25725 (R;US) 

CADMIUM TELLURIDES 

Derived reference doses for three compounds used in the pho- 
tovoltaics industry: Copper indium diselenide, copper gallium 
diselenide, and cadmium telluride, 20:27734 (R;US) 

Direct atomic resolution imaging of dislocation core structures in 
a 300 kV stem, 20:26663 (R;US) 

The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 

CALABASH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CALCITE 

Diagenesis of the Lisburne Group, northeastern Brooks Range, 

Aiaska, 20:25148 (RA;US) 
CALCIUM 
Measurement of intracellular calcium after photodynamic treat- 
ment, 20:27696 (IA;AT;iIn German) 
CALCIUM COMPOUNDS 
See also CALCIUM OXIDES 
CALCIUM PHOSPHATES 

Improving the diversity of manufacturing electroluminescent flat 

panel displays, 20:26707 (R;US) 
CALCIUM OXIDES 

Control of processing factors for high J. Bi-2223/Ag tapes, 

20:26627 (R;US) 


CANDU TYPE REACTORS 


Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 

Investigation of current transport normal and parallel to the tape 
plane in BSCCO/Ag tapes, 20:26628 (R;US) 

Magnetic correlations in doped transition metal oxides, 
20:26612 (R;US) 

CALCIUM PHOSPHATES 
The effects of thermal cycling on the physical and mechanical 
properties of [NZP] ceramics, 20:26609 (R;US) 
CALCULATION METHODS 
See also FINITE ELEMENT METHOD 
MONTE CARLO METHOD 
Calculation, thanks to the method of the number of transfer 
units, of bladed batteries. Application to batteries with liquid 
within pipes, 20:26126 (R;FR;in French) 
Calculation, thanks to the method of the number of transfer 
units, of bladed batteries. Application to air condensers, 
20:26128 (R;FR;In French) 
Calculation, thanks to the method of the number of transfer 
units, of bladed batteries. Application to batteries with liquid 
within pipes, 20:26126 (R;FR;in French) 
Calculation, thanks to the method of the number of transfer 
units, of bladed batteries. Application to direct expansion bat- 
teries, 20:26127 (R;FR;in French) 
Calculation, thanks to the method of the number of transfer 
units, of bladed batteries. Application to air condensers, 
20:26128 (R;FR;In French) 
Quantum cryptography and computation, 20:27769 (IA;AT) 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALCULUS (DIFFERENTIAL) 

See DIFFERENTIAL CALCULUS 
CALDERAS 

Intracaldera volcanism and sedimentation-Creede caldera, Col- 
orado, 20:25748 (R;US) 

CALIBRATION STANDARDS 

Calibration of Potassium 40 for the highly sensitive whole-body 
counter at the AKH Vienna, 20:27640 (IA:AT;In German) 

Standardization of analytical measured and recorded data of 
surfaces using AES, SAM, XPS, SIMS, STM, AFM, EPMA, 
FIM and FIMS, 20:28155 (IA;AT;In German) 

CALIFORNIA 

See also LOS ANGELES 

An evaluation of known remaining oil resources in the state of 
California: Project on advanced oil recovery and the states. 
Volume 2, 20:25213 (R;US) 

California Institute for Energy Efficiency: 1993 Annual report, 
20:26270 (R;US) 

Determining the in situ water content of the Geysers Graywacke 
of Northern California, 20:25763 (RA;US) 

Risk-based analyses in support of California hazardous site re- 
mediation, 20:25566 (R;US) 

CALIFORNIUM ADDITIONS 
See ALLOYS 
CALORICON PROCESS 
See WASTE PROCESSING 
CALORIMETERS 
ATLAS barrel hadron calorimeter module design, 20:27238 (R;XJ) 
Large TileCal magnetic field simulation, 20:27236 (R;XJ) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMAC SYSTEM 
Access to CAMAC from VxWorks and UNIX in DART, 20:27218 
(R;US) 
CAMERAS 
See also GAMMA CAMERAS 
STREAK CAMERAS 
Development of an Image Compression and Authentication 
Module for video surveillance systems, 20:27282 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 

Annual report on heavy water reactor fuel fabrication, 20:25866 

(R;KR;In Korean) 
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CANDU TYPE REACTORS 


CANDU 6 fuel channel stress analysis using ANSYS fatigue 
module, 20:25869 (R;KR;iIn Korean) 

CANDU fuel design analyses at normal operation conditions, 
20:25867 (R;KR;In Korean) 

The retention of iodine in stainless steel sample lines, 20:25870 
(RA;US) 

CANISTERS 
See CONTAINERS 
CANNIKIN EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CAPACITORS 

ATLAS reliability analysis, 20:27001 (R;US) 

Modulation and SSR tests performed on the BPA 500 kV thyris- 
tor controlled series capacitor unit at Slatt substation, 
20:26112 (R;US) 

Vacuum deposited polymer/metal films for optical applications, 
20:27279 (R;US) 

CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

A comparative study of residual stresses and microstructure in 
a-tC films, 20:26721 (R;US) 

Application of RBS and NRA in the fabrication of carbon based 
devices, 20:26748 (R;US) 

Designer carbons as potential anodes for lithium secondary bat- 
teries, 20:26131 (R;US) 

Mechanical properties of amorphous hard carbon films prepared 
by cathodic arc deposition, 20:26709 (R;US) 

Molecular dynamics simulation of mechanical deformation of 
ultra-thin amorphous carbon films, 20:26738 (R;US) 

Production and screening of carbon products precursors from 
coal: Carbon products consortium. Quarterly technical 
progress report and key personnel staffing report, No. 1, 
February 15, 1995—March 30, 1995, 20:26676 (R;US) 

STM and AFM of CVD-diamond and diamond-like carbon thin 
films, 20:26718 (R;US) 

Surface structure of tetrahedral-coordinated amorphous 
diamond-like carbon films grown by pulsed laser deposition, 
20:26719 (R;US) 

The Carnol process for CO. mitigation from power plants and 
the transportation sector, 20:25785 (R;US) 

The Carnol process for COz mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 

Ultra-thin carbon coatings for head-disk interface tribology, 
20:26737 (R;US) 

CARBON 12 

Evaluated cross-section libraries and kerma factors for neutrons 

up to 100 MeV on '°C, 20:28090 (R;US) 
CARBON 12 TARGET 

An evidence for collective phenomenon in heavy ion collisions 

at 4.2 A GeV/c, 20:28076 (RA;XJ) 
CARBON 14 

Generation and release of radioactive gases in LLW disposal fa- 

cilities, 20:25334 (RA;US) 
CARBON COMPLEXES 

Properties of simple and multiple positive charged Cg ions, 

20:28117 (IA;AT;In German) 
CARBON CYCLE 

The effects of breaking waves on dual-tracer gas exchange ex- 

periments, 20:27603 (R;US) 
CARBON DIOXIDE 

Bibliography of greenhouse-gas reduction strategies, 20:27455 
(R;US) 

Carbon Dioxide Information Analysis Center and World Data 
Center-A for atomspheric trace gases: Catalog of data bases 
and reports, 20:27483 (R;US) 
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Carbon dioxide, hydrographic, and chemical data from the F/S 
Meteor Cruise No. 18 in the North Atlantic Ocean (WOCE 
Section A1/E) during September 1991, 20:27592 (R;US) 

Experimentally determined volumetric properties of COz + CH, 
+ No mixtures at 20-100 MPa and 323-573 K. Chapter 3, 
20:26775 (R;US) 

Free-air CO2 enrichment for forests: Prototype development, 
20:27511 (R;US) 

Measurement of gas transfer, whitecap coverage, and bright- 
ness temperature in a surf pool: An overview of WABEX-93, 
20:27602 (R;US) 

Mechanism and kinetics of HoS-CO, mixture dissociation in 
plasma of a microwave-discharge, 20:25233 (R;US) 

Photosynthesis, environmental change, and plant adaptation: 
Research topics in plant molecular ecology. Summary report 
of a workshop, 20:27464 (R;US) 

Synthetic Array Heterodyne Detection: Developments within the 
Caliope CO2 DIAL Program, 20:27481 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25785 (R;US) 

Towards the photoreduction of CO. with Ni(bpy),**+ complexes, 
20:26807 (R;US) 

Volumetric properties of CO2-CH4-No fluids at 200°C and 1000 
bars: A comparison of equations of state and experimental 
data. Chapter 4, 20:26747 (R;US) 

CARBON DIOXIDE ACCEPTOR PROCESS 

See COAL GASIFICATION 

CARBON DIOXIDE INJECTION 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone Reservoirs in the 
Bighorn and Wind River Basins, Wyoming, 20:25181 (R;US) 

Application of reservoir characterization and advanced technol- 
ogy to improve recovery and economic in a lower quality shallow 
shelf carbonate reservoir. First quarter 1995, 20:25192 (R;US) 

CARBON FIBERS 

On possibility of graphite elements usage in submillimeter 

plasma diagnostics on fusion devices., 20:28376 (R;UA) 
CARBON MONOXIDE 

State-resolved dynamics of infrared photodesorption of CO from 

Ag(111), 20:26808 (R;US) 
CARBON NITRIDES 

Characterization of carbon nitride films produced by pulsed 

laser deposition, 20:26645 (R;US) 
CARBON STEELS 

See also STEEL-ASTM-A533-B 

Corrosion studies on selected packaging materials for disposal 
of heat-generating radioactive wastes in rock-salt formations. 
Final report 1991-1994, 20:25309 (R;DE) 

Effects of material and loading variables on fatigue life of carbon 
and low-alloy steels in LWR environments, 20:25806 (R;US) 

Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environ- 
ments, 20:26570 (R;US) 

CARBON SULFIDES 

Gasoline from natural gas by sulfur processing. Quarterly report 

No. 7, January-March 1995, 20:25700 (R;US) 
CARBON TETRACHLORIDE 

A demonstration of in situ bioremediation of CCL, at the Han- 
ford Site, 20:27562 (R;US) 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 

CARBONACEOUS MATERIALS 

See also COAL 

Soft x-ray microanalysis and microscopy: A unique probe of the 
organic chemistry of heterogeneous solids, 20:25076 (R;US) 

CARBONATE ROCKS 

See also LIMESTONE 

Conodont biostratigraphy and biofacies of the Lisburne Group, 
20:25147 (RA;US) 

Instruction manual for the Wahoo computerized database, 
20:25150 (RA;US) 

Summary and interpretive synthesis, 20:25151 (RA;US) 





CARBONATES 

Modeling study of carbonate decomposition in LLNL’s 4TU pilot 

oil shale retort, 20:25239 (R;US) 
CARBONYLS 

Ultrafast studies of photodissociation in solution: Dissociation, 

recombination and relaxation, 20:26811 (R;US) 
CARBOXYLIC ACIDS 

Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 

Structures and shear response of lipid monolayers. Progress re- 
port, August 1, 1993—January 31, 1996, 20:26674 (R;US) 

CARDIOVASCULAR SYSTEM 
A novel approach to modeling and diagnosing the cardiovascu- 
lar system, 20:27651 (R;US) 

CARL STILL PROCESS 

See DESULFURIZATION 
CARPETBAG EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

CARPOOLING 

Car pooling / ride sharing project, 20:26372 (R;AU) 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASINGS 

See COVERINGS 
CASPIAN SEA 

Analysis of near-field data from a Soviet decoupling experiment, 
20:27430 (RA;US) 

CAST IRON 
Investment cast AIS] H13 tooling for automotive applications, 
20:26454 (R;US) 
CASTE (INSECTS) 
See OCCUPATIONS: 
CASTING 

Die casting research. Annual progress report, June 29, 1994— 
June 30, 1995, 20:26520 (R;US) 

Improvement of productivity and quality in continuous casting of 
steel, 20:26585 (R;Fl) 

Strip casting method 1990-1993, 20:26568 (R;Fl;in Finnish) 

CAT-OX PROCESS 
See DESULFURIZATION 
CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 
CATACARB PROCESS 
See DESULFURIZATION 
CATALYSIS 
Chemical Sciences Division annual report 1994, 20:26740 (R;US) 
CATALYST SUPPORTS 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 

CATALYSTS 

An investigation of molybdenum and molybdenum oxide cat- 
alyzed hydrocarbon formation reactions, 20:26777 (R;US) 

Catalyst and process development for synthesis gas conversion 
to isobutylene. Final report, September 1, 1990—January 31, 
1994, 20:25053 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates. Quarterly progress report, March 20, 
1995—June 20, 1995, 20:25060 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 7, October 1, 
1992—December 31, 1992, 20:25052 (R;US) 

Gasoline from natural gas by sulfur processing. Quarterly report 
No. 7, January—March 1995, 20:25700 (R;US) 

Innovative Clean Coal Technology (ICCT). Technical progress 
report, second & third quarters, 1993, April 1993—June 1993, 
July 1993—September 1993, 20:25792 (R;US) 

lsobutanol-methanol mixtures from synthesis gas. Quarterly 
technical progress report, 1 January—-31 March 1995, 
20:25702 (R;US) 


CENTRIFUGAL PUMPS 


RTDS: A continuous, rapid, thermal synthesis mode, 20:26640 
(R;US) 
Technology development for cobalt F-T catalysts. Quarterly 
technical progress report No. 9, October 1, 1994—December 
31, 1994, 20:25697 (R:US) 
CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZATION 
CATHODES 
Thin-film rechargeable lithium batteries, 20:26132 (R;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
See also HYDROGEN IONS 1 PLUS 
Basic cations and aluminium in soil water, and its influence on 
growth and resin flow in heavily acidified spruce forests, 
20:27532 (R;SE;In Swedish) 
CAVITIES 
See also BOREHOLES 
Atmospheric signals produced by cavity rebound, 20:27419 
(RA;US) 
Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 
Coupling of an overdriven cavity, 20:27427 (RA;US) 
NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Design of inductively detuned RF extraction cavities for the Rel- 
ativistic Klystron Two Beam Accelerator, 20:27147 (R;US) 
Frequency measurement of the prototype storage ring stainless 
steel single cell cavity, 20:27160 (R;US) 
Mode identification and cavity stretching for the prototype stor- 
age ring cavity, 20:27198 (R;US) 
RF cavities for the positron accumulator ring (PAR) of the Ad- 
vanced Photon Source (APS), 20:27108 (R;US) 
Reactive impedance of a smooth toroidal chamber below the 
resonance region, 20:27097 (R;US) 
Reduced length design of 9.8 MHz APS/PAR accelerator cavity, 
20:27058 (R;US) 
CBA PROCESS 
See DESULFURIZATION 
CDF 
See FERMILAB COLLIDER DETECTOR 
CDTE SEMICONDUCTOR DETECTORS 
Performance of MBE grown CdTe photoconductor arrays for 
hard x-ray detection, 20:27211 (R;US) 
CE LUMMUS CFFC PROCESS 
See COAL LIQUEFACTION 
CEBAF ACCELERATOR 
Deuteron photodisintegration by linear polarized photons., 
20:28081 (R;UA) 
CELL CULTURES 
Cell cycle delays induced by heavy ion irradiation of syn- 
chronous mammalian cells, 20:27675 (R;DE) 
CELL CYCLE 
Cell cycle delays induced by heavy ion irradiation of syn- 
chronous mammalian cells, 20:27675 (R;DE) 
CEMENTS 
See also GYPSUM CEMENTS 
EM modeling for GPIR using 3D FDTD modeling codes, 
20:26978 (R;US) 
Glass science tutorial: Lecture No. 8, introduction cementitious 
systems for Low-Level Waste immobilization, 20:25423 (R;US) 
Microbial degradation of low-level radioactive waste. Volume 2, 
Annual report for FY 1994, 20:25339 (R;US) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL REGION 
See USA 
CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CENTRIFUGAL PUMPS 
Detection of pump degradation, 20:25946 (RA;US) 
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CENTRIFUGAL SEPARATORS 


CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CEPFR-1 REACTOR 
See ZERO POWER REACTORS 
CERAMIC MELTERS 
A coal-fired combustion system for industrial processing heating 
applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 
Melter technology evaluation for vitrification of Hanford Site low- 
level waste, 20:25427 (R;US) 
CERAMICS 
Advanced Industrial Materials (AIM) Program. Annual progress 
report, FY 1994, 20:26572 (R;US) 
Assessment of ceramic membrane filters, 20:25043 (R;US) 
Ceramic granule strength variability and compaction behavior, 
20:26648 (R;US) 
Characterization techniques to validate models of density varia- 
tions in pressed powder compacts, 20:27301 (R;US) 
Electrolytic in-process Dressing (ELID) for high-efficiency, preci- 
sion grinding of ceramic parts: An experiment study, 
20:26637 (R;US) 
Environmental microcracking of [NZP] type ceramics, 20:26610 
(R;US) 
Experimentally validated computational modeling of organic 
binder burnout from green ceramic compacts, 20:26830 (R;US) 
Hydrophilic walls for lubricated pipelining of bitumens, 20:25224 
(RA;US) 
Numerical simulation of grain size distributions in liquid phase 
sintered materials, 20:26642 (R;US) 
Support services for Ceramic Fiber-Ceramic Matrix Composites. 
Annual technical progress report, 20:26638 (R;US) 
The effects of thermal cycling on the physical and mechanical 
properties of [NZP] ceramics, 20:26609 (R;US) 
Use of a variable frequency source with a single-mode cavity to 
process ceramic filaments, 20:26998 (R;US) 
X-ray fluorescence analysis of awaric and grossmaehrisch ce- 
ramics, 20:26620 (IA;AT;In German) 
CEREBRAL CORTEX 
Brain imaging studies of the cocaine addict: Implications for re- 
inforcement and addiction, 20:27631 (R;US) 
CERIUM 
Cerium and lanthanum determination in copper, 20:26757 
(IA;PL;In Polish) 
CERIUM CARBIDES 
Novel carbon-ion fuel ceils. Second quarter 1995 technical 
progress report, April 1995—June 1995, 20:26260 (R;US) 
CERIUM COMPOUNDS 
See also CERIUM CARBIDES 
Pressure dependence of Ceriurn and Ytterbium compounds, 
20:27798 (IA;AT;iIn German) 
Static magnetic moments in the Heavy-Fermion-range in 
Ce(Cu, _,Alx)5?, 20:26529 (IA;AT;iIn German) 
CERMETS 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
CERN 
European organization for nuclear research, 20:27191 (R;US) 
CESIUM 
A new band in the fluorescence spectrum of the Cs. molecule, 
20:28122 (iIA;AT;In German) 
CESIUM 134 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
CESIUM 137 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1994, 20:25417 (R;US) 
CESIUM HYDROXIDES 
Surface interactions of cesium and boric acid with stainless 
steel, 20:25936 (R;US) 
CESIUM ISOTOPES 
See also CESIUM 134 
CESIUM 137 
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Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 

CFC 
See CHLOROFLUOROCARBONS 
CHALCOGENIDES 

See also SULFIDES 

Temperature dependence of line width of persistent spectral 
holes in the infrared absorption of SeH molecules in chalco- 
genide glasses, 20:28162 (IA;AT;In German) 

CHALKS 
See LIMESTONE 
CHARGE DENSITY 
Charge density waves: dielectric function, tunnel effect, 
20:28252 (IA;AT;In German) 
CHARGED PARTICLE DETECTION 
See also ELECTRON DETECTION 
MUON DETECTION 
High spatial resolution radiation detectors based on hydro- 
genated amorphous silicon and scintillator, 20:27250 (R;US) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 
TRITONS 

The investigation of the stochastization mechanisms of the 
beam generators using the method of functional map., 
20:27082 (R;UA) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 

Ergodic mixing for turbulent drift motion, 20:28264 (R;US) 

Monte-Carlo Impurity transport simulations in the edge of the 
Dill-D tokamak using the MCI code, 20:28275 (R;US) 

Multigroup Boltzmann Fokker Planck electron-photon transport 


capability in MCNP®ademark | 90:28110 (R;US) 
Status of electron transport in MCNP™, 20:28111 (R;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 


CHARMONIUM 

See also J PSI-3097 MESONS 

Measurement of the -+y cross section at DO using dimuons, 
20:27940 (R;US) 

Production of J/¥ from x-_ decays at CDF, 20:27944 (R;US) 

Quarkonia production at Fermilab, 20:27951 (R;US) 

Quarkonia production in pp-collisions with CDF, 20:27934 (R;US) 

CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Advanced combustor design concepts to control NO, and air 
toxics. Quarterly report, 20:25139 (R;US) 

Characterization of porosity via secondary reactions. Quarterly 
technical progress report, 1 January 1995-31 March 1995, 
20:25081 (R;US) 

Coal combustion: Effect of process conditions on char reactivity. 
Quarterly technical report, January 1, 1995—March 31, 1995, 
20:25059 (R;US) 

Role of char during reburning of nitrogen oxides. Sixth quarterly 
report, January 1, 1995—March 31, 1995, 20:25102 (R;US) 

The role of pore structure on char reactivity. Quarterly progress 
report, January 1995-March 1995, 20:25080 (R;US) 

CHELATING AGENTS 

See aiso EDTA 

Design, synthesis, and evaluation of polyhydroxamate chelators 
for selective complexation of actinides, 20:25323 (R;US) 

CHEMICAL ANALYSIS 
See also NUCLEAR REACTION ANALYSIS 
QUALITATIVE CHEMICAL ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 

INEL Sample Management Office, 20:25268 (RA;US) 

Test plan for phase Il of the Retained Gas Sampler system, 
20:25459 (R;US) 





CHEMICAL EFFLUENTS 

Chemical and isotopic determination from complex spectra, 
20:25605 (R;US) 

Design of a mid-IR immersion echelle grating spectrograph for 
remote sensing, 20:27501 (R;US) 

Toxic chemical hazard classification and risk acceptance guide- 
lines for use in DOE facilities. Revision 2, 20:27504 (R;US) 

Waste monitoring system for effluents, 20:28524 (R;US) 

CHEMICAL EXPLOSIONS 
Acoustic Monitoring 

Atmospheric methods for nuclear test monitoring, 20:27340 
(RA;US) 

Infrasonic measurements of the Non-Proliferation Experiment, 
20:27341 (RA;US) 

C Codes 
Modeling the NPE, 20:27323 (RA;US) 
Comparative Evaluations 

Blasting activity of the mining industry in the United States, 
20:27317 (RA;US) 

Distance effects on regional discriminants along a seismic pro- 
file in Northwest Nevada; NPE and nuclear results, 20:27338 
(RA;US) 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experi- 
ment, 20:27333 (RA;US) 

Lg coda moment rate spectra and discrimination using Lg coda 
envelopes, 20:27335 (RA;US) 

Lawrence Livermore National Laboratory seismic yield determi- 
nation for the NPE, 20:27332 (RA;US) 

Low-frequency electromagnetic measurements at the NPE and 
Hunter's Trophy: A comparison, 20:27346 (RA;US) 

Modeling the NPE with finite sources and empirical Green's 
functions, 20:27331 (RA;US) 

NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 

Near-source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry, 20:27329 
(RA;US) 

Preliminary results on the NPE experiment, 20:27337 (RA;US) 

Regional seismic observations of the Non-Proliferation Experi- 
ment at the Livermore NTS Network, 20:27334 (RA;US) 

Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 

Seismic results from DOE's non-proliferation experiment: A com- 
parison of chemical and nuclear explosions, 20:27434 (R;US) 

Separation of source and propagation effects at regional dis- 
tances, 20:27350 (RA;US) 

Spontaneous potential and telluric measurements on Rainier 
Mesa relaed to the NPE, 20:27347 (RA;US) 

The Non-Proliferation Experiment recorded at the Pinedale 
Seismic Research Facility, 20:27336 (RA;US) 

Compiled Data 
Seismic and source characteristics of large chemical explo- 
sions. Final report, 20:27754 (R;US) 
Data Compilation 
Introduction and highlights, 20:27315 (RA;US) 
Detection 

Directional excitation of Rg due to ripple-fired explosions: 2- 
Dimensional finite-difference simulations, 20:27424 (RA;US) 

Seismic waveform modeling of explosions at distances of 10- 
100 km, 20:27354 (RA;US) 

Detonation Waves 

Curved detonation fronts in solid explosives: Collisions and 

boundary interactions, 20:27361 (R;US) 
Detonations 

Modeling thermalchemical/mechanical response of energetic 

materials, 20:27369 (R;US) 
Environmental Effects 

Low-altitude overhead imagery acquisition pre- and post-NPE, 

20:27348 (RA;US) 
Ground Motion 

Seismic results from DOE's non-proliferation experiment: A com- 

parison of chemical and nuclear explosions, 20:27434 (R;US) 


CHEMICAL REACTION KINETICS 


Interferometry 
Hugoniot and initiation measurements on TNAZ explosive, 
20:27366 (R;US) 
Mathematical Models 
Modeling DDT in granular explosives with a multi-dimensional 
hydrocode, 20:27367 (R;US) 
Seismic Detection 
GRMPY surface ground motion measurements in Area 16, 
20:27410 (R;US) 
Seismic Effects 
Seismic and source characteristics of large chemical explo- 
sions. Final report, 20:27754 (R;US) 


CHEMICAL EXPLOSIVES 


See also PETN 
SHAPED CHARGES 

Bioremediation of high explosives, 20:27357 (R;US) 

Control of the reactant ion chemistry for the analysis of explo- 
sives by ion mobility spectroscopy, 20:27373 (R;US) 

Degradation of HEPA filters exposed to DMSO, 20:27368 
(RA;US) 

Development of non-hazardous explosives for security training 
and testing (NESTT), 20:27380 (R;US) 

Engineering models of deflagration-to-detonation transition, 
20:27352 (R;US) 

Explosion proofing the “explosion proof’ vacuum cleaner, 
20:27396 (R;US) 

Explosive components facility certification tests, 20:27374 (R;US) 

Hazard assessment of residues from DMSO solutions of PBX- 
9404 and LX-10, 20:27379 (R;US) 

Hugoniot and initiation measurements on TNAZ explosive, 
20:27366 (R;US) 

Laser acceleration of thin flyers, 20:27371 (R;US) 

Lessons learned from the non-proliferation experiment, 
20:27319 (RA;US) 

Logistics and preparations for the NPE, 20:27318 (RA;US) 

Microstructural model of mechanical initiation of energetic mate- 
rials, 20:27356 (R;US) 

Reactive wave growth in shock-compressed thermally degraded 
high explosives, 20:27375 (R;US) 

Shock initiation of PBX-9502 at elevated temperatures, 
20:27364 (R;US) 

The two polymorphs of N-DNAT, a high nitrogen molecule, 
20:27363 (R;US) 

Transport simulation and image reconstruction for fast-neutron 
detection of explosives and narcotics, 20:27208 (R;US) 

Wedge test data for three new explosives: LAX112, 2,4-DNI, 
and TNAZ, 20:27365 (R;US) 


CHEMICAL HEAT PUMPS 


High-lift chemical heat pump technologies for industrial pro- 
cesses, 20:26386 (R;US) 


CHEMICAL INDUSTRY 


Reaction Engineering International and Pacific Northwest Labora- 
tory staff exchange: Addressing computational fluid dynamics 
needs of the chemical process industry, 20:26212 (R;US) 


CHEMICAL MUTAGENS 


See MUTAGENS 


CHEMICAL PHYSICS 


Chemical Sciences Division annual report 1994, 20:26740 (R;US) 


CHEMICAL PLANTS 


See also PETROCHEMICAL PLANTS 

National measures under the chemical weapons convention to 
protect confidential business information and compensate for 
its loss, 20:26471 (R;US) 

Work plan for the remedial investigation/feasibility study for the 
groundwater operable units at the Chemical Plant Area and 
the Ordnance Works Area, Weldon Spring, Missouri, 
20:25538 (R;US) 


CHEMICAL REACTION KINETICS 


See also COMBUSTION KINETICS 

Calculations of kinetics isotope effects of deuterium in selected 
radical reactions in gaseous phase, 20:26787 (IA;PL;In Polish) 

KINETICS: A computer program to analyze chemical reaction 
data. Revision 2, 20:26802 (R;US) 
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CHEMICAL REACTION KINETICS 


Recent advances in the measurement of high temperature bi- 
molecular rate constants, 20:26770 (R;US) 

Semiclassical methods in chemical reaction 
20:26792 (R;US) 

CHEMICAL REACTORS 

A high temperature pulsed corona plasma reactor, 20:26396 
(R;US) 

Calculation of intermediate state properties in a multicomponent 
chemical reactor, 20:26800 (RA;Fl) 

Combination of thermodynamics and kinetics for reactor calcu- 
lation, 20:26799 (RA;Fl) 

Conversion of high carbon refinery by-products: Mechanical 
completion and start-up new transport reactor system. Third 
quarterly technical progress report, Apri-June 1995, 
20:25200 (R;US) 

Development of a three-phase reacting flow computer model for 
analysis of petroleum cracking, 20:25198 (R;US) 

Development of reactor simulator, 20:26957 (RA;Fl) 

input/output modeling for process control, 20:28506 (RA;US) 

Methane coupling by membrane reactor. Quarterly technical 
progress report, December 25, 1994—March 24, 1995, 
20:25699 (R;US) 

Modeling and data analysis of a palladium membrane reactor 
for tritiated impurities cleanup, 20:28379 (R;US) 

Modeling study of carbonate decomposition in LLNL'’s 4TU pilot 
oil shale retort, 20:25239 (R;US) 

Nonthermal plasma _ technology for 
20:27488 (R;US) 

Simulation of TAME reactions in a small lab scale reactor using 
CFD combined with physical properties and reaction kinetics 
from a flowsheeting program, 20:26801 (RA;FI) 

CHEMICAL SPILLS 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 

sequences, 20:25567 (R;US) 
CHEMICAL WARFARE AGENTS 

Analytical methods for environmental sampling of chemical war- 
fare agents and their degradation products, 20:27443 (R;US) 

Specificity of model facility agreements under the Chemical 
Weapons Convention, 20:26472 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Molten-caustic-leaching system integration project. Quarterly re- 
port ending March 29, 1991, 20:25056 (R;US) 

The removal of mercury from solid mixed waste using chemical 
leaching processes, 20:25344 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
GEOCHEMISTRY 
PHOTOCHEMISTRY 
RADIOCHEMISTRY 
Chemical Sciences Division annual report 1994, 20:26740 (R;US) 
CHEMSWEET PROCESS 
See DESULFURIZATION 
CHERENKOV COUNTERS 

Contributions from the 
20:27845 (R;US) 

Contributions from the 
20:27846 (R;US) 

Preliminary results from IMB3 muorvelectron identification tests 
at KEK, 20:27216 (R;US) 

Threshold gas 32-channel Cherenkov counter of the EXCHARM 
spectrometer, 20:27240 (R;XJ;In Russian) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

Investigation of possible applications of Cherenkov technique to 
measure average energy of beams of relativistic 79197 Au nu- 
clei in energy range 0.64-0.99 GeV/a.m.u., 20:27239 (R;XJ;In 
Russian) 

CHERNOBYLSK-4 REACTOR 

Factor analysis in development of protective systems at nuclear 

power plants., 20:25865 (R;UA;In Russian) 


dynamics, 


organic destruction, 


CYGNUS/Milagro Collaboration, 


SuperKamiokande Collaboration, 
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Working Group 7.0 Environmental Transport and Health Effects, 
Chernobyl Studies Project. Progress report, October 1994 — 
March 1995, 20:27729 (R;US) 

CHERNOFF FACES 
See COMPUTER GRAPHICS 
DATA PROCESSING 
CHEVRON COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHILDREN 

Air pollution, bronchial hyperreactivity and airway disease in 

children, 20:27739 (R;DE;In German) 
CHINA 

A review of China’s energy policy, 20:26163 (R;US) 

Large break loss-of-coolant accident analysis for China 
Qinshan-2 nuclear power plant, 20:25853 (R;KR;in Korean) 

Modification of accumulator injection system for Qinshan-2 nu- 
clear power pliant, 20:25852 (R;KR;In Korean) 

Regional characterization of Western China, 20:27752 (R;US) 

Technical review of the LB-LOCA analysis for China Qinshan-2 
nuclear power plant, 20:25851 (R;KR;In Korean) 

CHINSHAN-1 REACTOR 

An introduction to the design, commissioning and operation of 
nuclear air cleaning systems for Qinshan Nuclear Power 
Plant, 20:26022 (RA;US) 

CHINSHAN-2 REACTOR 

An introduction to the design, commissioning and operation of 
nuclear air cleaning systems for Qinshan Nuclear Power 
Plant, 20:26022 (RA;US) 

CHIRAL SYMMETRY 

Nuclear forces and chiral theories, 20:28038 (R;US) 
CHLOR-ALKALI INDUSTRY 

See CHEMICAL INDUSTRY 

CHLORINE 

CHLORIDES 

See also AMMONIUM CHLORIDES 

Chloride removal from vitrification offgas, 20:25458 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

CHLOROFORM 

Chloroform and trichloroethylene uptake from water into human 
skin in vitro: Kinetics and risk implications, 20:27744 (R;US) 

Environmentally Conscious Manufacturing Solvent Substitution 
Program/switch tube assemblies final report, 20:26399 (R;US) 

UV oxidation in the gas phase. Process-technical principle and 
spheres of use of UV oxidation for the clean-up of contami- 
nated air. Experience gathered at the Muehlacker pilot test 
site, and hints for users, 20:26809 (R;DE;iIn German) 

CHLORINATED AROMATIC HYDROCARBONS 

Statistical methods for the analysis of congener patterns of halo- 
genated, aromatic compounds, 20:28514 (R;DE;In German) 

The determination of PCBs in Rocky Flats Type IV waste sludge 
by gas chromatography/electron capture detection. Part 2, 
20:25273 (R;US) 

CHLORINE 

ENDF/B-VI chlorine evaluation is deficient, 20:25533 (R;US) 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25567 (R;US) 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25568 (R;US) 

Theoretical studies of potential energy surfaces, 20:26771 (R;US) 

CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFLUOROCARBONS 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes. Technical progress report, 1 April 
1995-30 June 1995, 20:26388 (R;US) 





CHLOROFORM 

Chloroform and trichloroethylene uptake from water into human 

skin in vitro: Kinetics and risk implications, 20:27744 (R;US) 
CHLOROPHYLL 

The magnesium chelation step in chlorophyll biosynthesis. 

Progress report 1993, 20:27621 (R;US) 
CHROMIUM 

Electrochemical reduction of hexavalent chromium in ground 
water, 20:27579 (RA;US) 

Energy-dispersive measurement and comparison of spectral 
distributions of x-ray diffractometers and x-ray fluorescence 
spectrometers, 20:26521 (IA;AT;In German) 

High-energy ion processing of materials for improved hardcoat- 
ings, 20:28201 (R;US) 

Magnetic phase transitions in epitaxial Fe/Cr superlattices, 
20:26658 (R;US) 

CHROMIUM ALLOYS 

See also ALLOY-FE44NI33CR21 

Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 

Cr2Nb-based alloy development, 20:26509 (R;US) 

Static and dynamic displacements in a-phase FeCr, 20:26505 
(R;US) 

CHROMIUM COMPLEXES 

Ultrafast studies of photodissociation in solution: Dissociation, 

recombination and relaxation, 20:26811 (R;US) 
CHROMIUM IONS 

Overview of the current spectroscopy effort on the Livermore 

electron beam ion traps, 20:28135 (R;US) 
CHROMIUM OXIDES 
Expansion on reduction of calcium doped lanthanum chromite, 
20:26256 (R;US) 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 
CHRYSOTHAMNUS NAUSEOSUS 

See SHRUBS 
CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CIRCULAR CONFIGURATION 

Scalar wave diffraction from a circular aperture, 20:27860 (R;US) 
CIRCULATING FLUIDIZED BED BOILERS 

See FLUIDIZED BED BOILERS 
CITIES 

See URBAN AREAS 
CITRATES 

Variation of stability constants of thorium citrate complexes and 
of thorium hydrolysis constants with ionic strength, 20:25403 
(R;US) 

CITREX PROCESS 
See DESULFURIZATION 
WASTE PROCESSING 
CITRIC ACID 

Variation of stability constants of thorium citrate complexes and 
of thorium hydrolysis constants with ionic strength, 20:25403 
(R;US) 

CLADDING 

The evaluation of the integrity for the 1st and 2nd welded fuel 
rod from low-tin zry-tube, 20:25980 (R;KR;In Korean) 

Towards a reliable laser spray powder deposition system 
through process characterization, 20:26579 (R;US) 

CLASSICAL MECHANICS 

Why we don’t need quantum planetary dynamics, or on deco- 
herence and the correspondence principle for chaotic 
systems, 20:27788 (R;US) 

CLASSIFIED INFORMATION 

Methodologies for addressing stakeholder concerns when 
classified information or unclassified controlled nuclear infor- 
mation is used in the planning process, 20:28557 (RA;US) 

CLAYS 
See also BENTONITE 
MONTMORILLONITE 


Determination of elasticity module for deep clays formations, 
20:25305 (R;ES;in Spanish) 


COAL 
Ash Content 


CLEAN AIR ACTS 

FGD systems: What utilities chose in phase 1 and what they 

might choose in phase 2, 20:25800 (R;US) 
CLEAN WATER ACTS 

Case History of a Clean Water Act Compliance Agreement at 
the Rocky Flats Environmental Technology Site near Golden, 
Colorado, 20:26199 (R;US) 

CLEANAIR PROCESS 

See DESULFURIZATION 
CLERICAL PERSONNEL 

See PERSONNEL 
CLIMATE MODELS 

Automatic differentiation, tangent linear models, and (pseudo) 
adjoints, 20:27746 (R;US) 

Integration of the regional tropospheric chemistry into the Ham- 
burg Climate Model environment: Model calculations and 
comparison with measured data, 20:27469 (R;DE;in German) 

The DSET Tool Library: A software approach to enable data ex- 
change between climate system models, 20:27495 (RA;US) 

CLIMATES 

Climatological data summary 1994, 

20:25500 (R;US) 
CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

7th BOC Priestley Conference. Final technical report, May 1, 
1994—April 30, 1995, 20:27461 (R;US) 

Carbon dioxide, hydrographic, and chemical data from the F/S 
Meteor Cruise No. 18 in the North Atlantic Ocean (WOCE 
Section A1/E) during September 1991, 20:27592 (R;US) 

Chaos, dynamical structure and climate variability, 20:27460 
(R;US) 

Fluvial terrace dating using in situ cosmogenic *'Ne, 20:27578 
(RA;US) 

international Conference on Climate Change Adaptation Assess- 
ments: Conference summary and statement, 20:27448 (R;US) 

Photosynthesis, environmental change, and plant adaptation: 
Research topics in plant molecular ecology. Summary report 
of a workshop, 20:27464 (R;US) 

Planning for evaluation of the US Department of Energy’s Energy 
Partnerships/Climate Change Programs, 20:27491 (R;US) 

CLOUDS 
Toward improving the representation of anvil cirrus effects in 
GCMs, 20:27502 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (SOLID) 

See SOLID CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAGULATION (COLLOID) 

See FLOCCULATION 
COAL 

See also COAL FINES 

A multi domain method for the simulation of pulverized coal fired 
multiburner furnaces, 20:25143 (RA;Fl) 

Fuel chemistry for computational fluid dynamics, 20:25142 
(RA;FIl) 

Agglomeration 

Development of a gas-promoted oil agglomeration process. 
Technical progress report, January 1, 1995—March 31, 1995, 
20:25038 (R;US) 

Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(l;JP;in Japanese) 

Air Pollution Control 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, second 
quarter 1994, April 1994—June 1994, 20:25789 (R;US) 

Ash Content 

Development of a video-based slurry sensor for on-line ash 
analysis. Second quarterly technical progress report, January 
1, 1995—March 31, 1995, 20:25090 (R;US) 


with historical data, 
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COAL 
Ash Content 


Molten-caustic-leaching (Gravimelt) system integration project. 


Quarterly report, Apri+-June 1989, 20:25054 (R;US) 
Carbonization 
94th Coke Conference. Proceedings of the study reports (1994), 
20:25070 (1;JP;in Japanese) 
Chemical Analysis 
Molten-caustic-leaching (Gravimelt) system integration project. 
Quarterly report, October-December 1989, 20:25055 (R;US) 
Chemical Composition 
Organosulphur compounds in coals as determined by reaction 
with Raney nickel and microscale pyrolysis techniques. Quar- 
terly report, January 1, 1995—March 31, 1995, 20:25089 (R;US) 
Coal Rank 
Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(l;JP;in Japanese) 
Cocombustion 
Co-firing high sulfur coal with refuse derived fuels. Progress re- 
port No. 3, [Aprit-June 1995], 20:25137 (R;US) 
Combustion 
A coal-fired combustion system for industrial processing heating 


applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 

Combustion fume structure and dynamics. Semiannual report, 
August 16, 1993—February 15, 1994, 20:25125 (R;US) 

Combustion fume structure and dynamics. Semiannual report, 
February 16, 1993—August 15, 1993, 20:25124 (R;US) 

Combustion fume structure and dynamics. Semiannual report, 
February 16, 1994—August 15, 1994, 20:25126 (R;US) 

Combustion of pulverized coal in vortex structures. Quarterly 
progress report No. 6, January 1, 1995—March 31, 1995, 
20:25135 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers. Final report, 20:25793 (R;US) 

Duct injection for SOz control, Design Handbook, Volume 1, 
Process design and engineering guidelines, 20:25787 (R;US) 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport. Quarterly technical progress re- 
port, December 15, 1994—March 14, 1995, 20:25131 (R;US) 

Radiation-turbulence interactions in pulverized-coal flames. 
Technical report for quarter Vi, December 15, 1994—March 
30, 1995, 20:25134 (R;US) 

Suppression of fine ash formation in pulverized coal flames. 
Quarterly technical progress report No. 10, January 1, 1995— 
March 31, 1995, 20:25133 (R;US) 

Upgraded Coal Interest Group. Technical progress report, Jan- 
uary 1, 1995—March 31, 1995, 20:25066 (R;US) 

Combustion Products 

Advanced combustor design concepts to control NO, and air 
toxics. Quarterly report, 20:25139 (R;US) 

Characterization of air toxics from a laboratory coal-fired com- 
bustor, 20:25094 (R;US) 

Co-firing high sulfur coal with refuse derived fuels. Progress re- 
port No. 3, [Apri+June 1995], 20:25137 (R;US) 

Combustion fume structure and dynamics. Final report, 
20:25127 (R;US) 

Compiled Data 
Quarterly coal report, January-March 1995, 20:25144 (R;US) 
Coordinated Research Programs 

Upgraded coal interest group. First quarterly technical progress 

report, October 1, 1994—December 31, 1994, 20:25040 (R;US) 
Depolymerization 

Regulation of coal degradation by fungi. Third quarterly report, 

January 1995—March 1995, 20:25088 (R;US) 
Desulfurization 

Bench-scale testing of the multi-gravity separator in combination 
with Microcel. Volume of Appendices, Final report, 20:25035 
(R;US) 

Drying 

Molten-caustic-leaching (Gravimelt) system integration project. 

Quarterly report, October-December 1989, 20:25055 (R;US) 
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Flocculation 
Novel microorganism for selective separation of coal from ash 
and pyrite. Sixth quarterly technical progress report, January 
1, 1995—March 31, 1995, 20:25064 (R;US) 
Fluidized-Bed Combustion 
Bed material agglomeration during fluidized bed combustion. 
Technical progress report, January 1, 1995—March 31, 1995, 
20:25132 (R;US) 
Coal air turbine “CAT” program, Invention 604. Third quarter 
project report, April 1995—June 1995, 20:25778 (R;US) 
Performance analysis of co-firing waste materials in an ad- 
vanced pressurized fluidized-bed combustor, 20:25122 (R;US) 
Performance of a second-generation PFB pilot plant combustor, 
20:26980 (R;US) 
Pressurized circulating fluidized-bed combustion for power gen- 
eration, 20:25121 (R;US) 
TIDD PFBC Demonstration Project. Quarterly report, July— 
September 1994, 20:25119 (R;US) 
Heating Rate 
94th Coke Conference. Proceedings of the study reports (1994), 
20:25070 (I;JP;in Japanese) 
Hydrocracking 
Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(I;JP;in Japanese) 
Macerals 
Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(I;JP;In Japanese) 
Market 


Appalachian Clean Coal Technology Consortium. Technical 
progress report, January 1, 1995—March 31, 1995, 20:25145 
(R;US) 

Materials Handling 

Phased-array ultrasonic surface contour mapping system and 

method for solids hoppers and the like, 20:25114 (PA;US) 
Pyrolysis 

Combined thermogravimetric and mass spectroscopic analysis 
(TG/MS). Quarterly report, April 1, 1995—June 30, 1995, 
20:25068 (R;US) 

ENCOAL Mild Coal Gasification Demonstration Project. Annual 
report, October 1993—September 1994, 20:25046 (R;US) 

Research Programs 

Appalachian Clean Coal Technology Consortium. Technical 
progress report, October 10, 1994—December 31, 1994, 
20:25039 (R;US) 

Resins 

Refining of fossil resin flotation concentrate from Western coal. 
Ninth quarterly report, January 1—-March 31, 1995, 20:25037 
(R;US) 

Resource Development 

Upgraded Coal Interest Group. Technical progress report, Jan- 

uary 1, 1995—March 31, 1995, 20:25066 (R;US) 
Solubility 

Regulation of coal degradation by fungi. Third quarterly report, 

January 1995—March 1995, 20:25088 (R;US) 
Staged Combustion 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, second 
quarter 1994, April 1994—June 1994, 20:25789 (R;US) 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, fourth quar- 
ter, 1994, October 1994—December 1994, 20:25788 (R;US) 

A coal-fired combustion system for industrial process heating 
applications. Quarterly technical progress report, October 
1994—December 1994, 20:25129 (R;US) 

Computational modeling and experimental studies on NO, re- 
duction under pulverized coal combustion conditions. Progress 
report, February 1, 1995—March 31, 1995, 20:25140 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection. 


Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 





Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler. Progress report No. 18, January 1—March 31, 1995, 
20:25128 (R;US) 

Storage Facilities 

94th Coke Conference. Proceedings of the study reports (1994), 

20:25070 (I;JP;in Japanese) 
Structural Chemical Analysis 

Fossil fuel characterization using laser desorption mass spec- 
trometry: Applications and limitations, 20:26743 (R;US) 

High resolution mass spectrometry for the characterization of 
complex, fossil organic mixtures, 20:25077 (R;US) 

Small angle neutron scattering applications in fuel science, 
20:25075 (R;US) 

Sulfur Content 

Molten-caustic-leaching (Gravimelt) system integration project. 

Quarterly report, Apri-+-June 1989, 20:25054 (R;US) 
Transport 

An investigation of computational modeling on phase distribu- 
tion phenomena in vertical pipes, 20:25116 (R;US) 

The ENCOAL project: Initial commercialization shipment and 
utilization of both solid and liquid products. Topical report, 
20:25048 (R;US) 

Turbulent Flow 

An investigation of computational modeling on phase distribu- 

tion phenomena in vertical pipes, 20:25116 (R;US) 
Water Removal 

Appalachian Clean Coal Technology Consortium. Technical 
progress report, October 10, 1994—December 31, 1994, 
20:25039 (R;US) 

COAL FINES 

A study of multistage/multifunction column for fine particle sepa- 
ration. Quarterly technical progress report, January 1, 1995— 
March 31, 1995, 20:25041 (R;US) 

Bench-scale testing of the micronized magnetite process. Third 
quarterly technical progress report, January 1995—March 
1995, 20:25036 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing technologies: Froth flotation. Quarterly technical progress 
report No. 26, January 1, 1995—March 31, 1995, 20:25034 
(R;US) 

Fuel supply system and method for coal-fired prime mover, 
20:25782 (PA;US) 

COAL GASIFICATION 

Characterization of porosity via secondary reactions. Quarterly 
technical progress report, 1 January 1995-31 March 1995, 
20:25081 (R;US) 

ENCOAL Miki Coal Gasification Demonstration Project. Annual 
report, October 1993—September 1994, 20:25046 (R;US) 

Proceeding of the 30th Coal Science Conference (1993), 
20:25069 (1;JP;in Japanese) 

The ENCOAL project: Initial commercialization shipment and 
utilization of both solid and liquid products. Topical report, 
20:25048 (R;US) 

COAL GASIFICATION PLANTS 

ENCOAL mild coal gasification project public design and con- 
struction report, 20:25047 (R;US) 

Wek-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 

COAL LIQUEFACTION 

See also TSL PROCESS 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, January 1, 
through March 31, 1995, 20:25085 (R;US) 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, October 1— 
December 31, 1994, 20:25084 (R;US) 

Catalytic multi-stage liquefaction of coal. Ninth quarterly report, 
October 1, 1994—December 31, 1994, 20:25063 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates. Quarterly progress report, March 20, 
1995—June 20, 1995, 20:25060 (R;US) 

Effect of tetralin on polymer degradation in solution. [Quarterly 
report, January—March 1995], 20:25067 (R;US) 


COBALT 


lon exchange and adsorption on low rank coals for liquefaction, 
20:25042 (R;US) 

Low severity coal liquefaction promoted by cyclic olefins. Quar- 
terly report, January—March 1995, 20:25057 (R;US) 

Mechanism of hydrogen incorporation in coal liquefaction. Quar- 
terly progress report, April 1995—June 1995, 20:25058 (R:US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 

RTDS: A continuous, rapid, thermal synthesis mode, 20:26640 
(R;US) 

COAL LIQUIDS 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, October 1— 
December 31, 1994, 20:25084 (R;US) 

A characterization and evaluation of coal liquefaction process 
streams. Quarterly technical progress report, January 1, 
through March 31, 1995, 20:25085 (R;US) 

COAL PREPARATION 

Bench-scale testing of the multi-gravity separator in combination 
with Microcel. Volume of Appendices, Final report, 20:25035 
(R;US) 

Development of a video-based slurry sensor for on-line ash 
analysis. Second quarterly technical progress report, January 
1, 1995—March 31, 1995, 20:25090 (R;US) 

Refining of fossil resin flotation concentrate from Western coal. 
Ninth quarterly report, January 1—-March 31, 1995, 20:25037 
(R;US) 

Upgraded coal interest group. First quarterly technical progress 
report, October 1, 1994—December 31, 1994, 20:25040 (R;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 


COAL-FIRED GAS TURBINES 
Advanced Turbine Systems Program conceptual design and 
product development. Quarterly report, November 1994— 
January 1995, 20:25780 (R;US) 
Fuel supply system and method for coal-fired prime mover, 
20:25782 (PA;US) 
Materials support for HITAF. Final report for Phase 1, 20:26715 
(R;US) 
COAL-FIRED MHD GENERATORS 
MHD advanced power train. Phase 1, Final report: Volume 1, 
Executive summary, 20:26247 (R;US) 
MHD advanced power train. Phase 1, Final report: Volume 2, 
Development program plan, 20:26248 (R;US) 
MHD advanced power train. Phase 1, Final report: Volume 3, 
Power train system description and specification for 200 MWe 
Plant, 20:26249 (R;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COALBED METHANE 
See METHANE 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
COATINGS 
See also ENAMELS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R;US) 
COBALT 
NO decomposition in non-reducing atmospheres. Technical 
progress report, March 1995—May 1995, 20:25101 (R;US) 
Voltammetric determination of heavy metals in municipal wastes 


and composts manufactured of them, 20:26760 (IA;PL;In Pol- 
ish) 
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COBALT 60 


COBALT 60 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
COBALT ALLOYS 
See also ALLOY-FE44NI33CR21 
High-field magnetization studies of U2T2Sn (T=Co, Ir, Pt) com- 
pounds, 20:26554 (R;US) 
COBALT COMPOUNDS 
See also COBALT OXIDES 
COBALT SILICIDES 
Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 
COBALT IONS 
Overview of the current spectroscopy effort on the Livermore 
electron beam ion traps, 20:28135 (R;US) 
COBALT ISOTOPES 
See also COBALT 60 
Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 
COBALT OXIDES 
Defects in Ga, Cr, and In-doped CoO, 20:26626 (R;US) 
COBALT SILICIDES 
Characterization of thin-film multilayers using magnetization 
curves and modeling of low-angle X-ray diffraction data, 
20:26736 (RA;US) 
COCAINE 
Brain imaging studies of the cocaine addict: Implications for re- 
inforcement and addiction, 20:27631 (R;US) 
COESITE 
See SILICON OXIDES 
COGENERATION 
Cogeneration development in Europe, 20:26379 (R;FR;In 
French) 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COHERENT RADIATION 
Measuring generalized radiance and instrument functions, 
20:26933 (RA;US) 
COIL PROCESS 
See COAL LIQUEFACTION 
COILS (ELECTRIC) 
See ELECTRIC COILS 
COINCIDENCE METHODS 
Neutron coincidence measurements when nuclear parameters 
vary during the multiplication process, 20:26476 (R;US) 
COKE 
94th Coke Conference. Proceedings of the study reports (1994), 
20:25070 (I;JP;in Japanese) 
Point of research presentation in the ninety-second cokemaking 
congress (1992), 20:25072 (I;JP;in Japanese) 
Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(|;JP;In Japanese) 
Quarterly coal report, January—March 1995, 20:25144 (R;US) 
Soft x-ray microanalysis and microscopy: A unique probe of the 
organic chemistry of heterogeneous solids, 20:25076 (R;US) 
COKE OVENS 
Point of research presentation in the ninety-second cokemaking 
congress (1992), 20:25072 (|;JP;ln Japanese) 
Proceedings of 93rd Special Meeting on Coke (1993), 20:25071 
(I;JP;in Japanese) 
COKING 
94th Coke Conference. Proceedings of the study reports (1994), 
20:25070 (i;JP;ln Japanese) 
COLD FUSION 
Tritium production from a low voltage deuterium discharge on 
palladium and other metals, 20:28300 (R;US) 
COLD NEUTRONS 
Gravitationally induced phaseshifting in neutron interferometry, 
20:28097 (IA;AT;in German) 
COLD PLASMA 
Laser plasma diagnostics of dense plasmas, 20:28345 (R;US) 
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COLD STORAGE 

Dehumidification techniques study adapted to the air condition- 
ing of big sales outlet for the optimisation of cold cabinets, 
20:26122 (R;FR;In French) 

COLLECTOR PROPERTIES 
See PERMEABILITY 
POROSITY 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
POROSITY 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

A design for vertical crossing insertions, 20:27066 (RA;US) 

A realistic lattice example, 20:27067 (RA;US) 

Compensation of the “Pacman” tune spread by tailoring the 
beam current, 20:27084 (R;US) 

Global searches in quadrupole geometry for minimum or chro- 
maticity contribution, 20:27072 (RA;US) 

High-energy high-luminosity y»*y- collider design, 20:27048 
(R;US) 

Horizontally separated 1-in-1 crossing insertions, 20:27064 
(RA;US) 

Vertical separation of the two beams, 20:27065 (RA;US) 

COLLIMATORS 

An integrated bremsstrahlung safety shutter and collimator de- 
signed for the APS front end operating in the top-up mode, 
20:27157 (R;US) 

COLLOID COAGULATION 

See FLOCCULATION 

COLLOIDS 
See also FOAMS 
GELS 

Direct ground water flow direction and velocity measurements 
using the colloidal borescope, 20:27583 (R;US) 

Transport of synthetic colloids through single saturated frac- 
tures: A literature review, 20:25495 (R;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLORADO 

Intracaldera volcanism and sedimentation-Creede caldera, Col- 
orado, 20:25748 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the In- 
active Uranium Mill Tailings Sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, Lithologic logs and monitor well 
construction information. Final report, 20:25534 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings sites at Rifle, Colorado. 
Appendix D, Final report, 20:25535 (R;US) 

The role of local government in future site use planning, 
20:26204 (RA;US) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 

Adult salmonid PIT-TAG returns to Columbia River's lower gran- 
ite dam, 20:25710 (R;US) 

Genetic analysis of Oncorhynchus Nerka: Life history and 
genetic analysis of redfish Lake Oncorhynchus Nerka Com- 
pletion report, 20:25707 (R;US) 

Minthorn Springs Creek summer juvenile release and adult col- 
lection facility. Annual report 1994, 20:25708 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 

Regeneration of ferrous EDTA in an SO2/NO, scrubber system 

by electrochemical methods, 20:25091 (R;US) 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 





COMBINED THERAPY 

Combination of photodynamic and radiation therapy, 20:27698 
(IA;AT;In German) 

Investigation of combination of photodynamic therapy and gam- 
maradiation using a methodically improved clonicotonic test, 
20:27697 (IA;AT;In German) 

COMBINED-CYCLE POWER PLANTS 

Environmental Assessment for the Warren Station externally 
fired combined cycle demonstration project, 20:26192 (R;US) 

Pinon Pine Power Project. Annual report, January—December 
1994, 20:25779 (R;US) 

TIDD PFBC Demonstration Project. Quarterly report, July— 
September 1994, 20:25119 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
PULSE COMBUSTION 

Characterisation of fuels for advanced pressurised combustion. 
Progress Report 1, 20:25115 (R;Fl) 

Heat release rate from the combustion of uranium, 20:25250 
(R;US) 

Multidimensional 
20:27850 (R;US) 

Thermodynamic simulation of the cooling of waste gases form 
incineration processes including dioxin formation, 20:25694 
(RA;Fl) 

COMBUSTION CHAMBERS 

Multidimensional DDT modeling of 
20:27850 (R;US) 

COMBUSTION CONTROL 

Analysis of fuel vaporization, fueVair mixing, and combustion in 

lean premixed/prevaporized combustors, 20:26981 (R;US) 
COMBUSTION KINETICS 

An experimental study of partial oxidation of HCN in the temper- 
ature range 800 deg C - 1000 deg C, 20:26819 (R;Fl) 

Coupling between turbulence and chemistry, 20:26832 (RA;Fl) 

Emissions from incineration of semiconductor manufacturing 
gases. Preliminary thermodynamic equilibrium analysis, 
20:26820 (R;Fl) 

Modelling of the Voelund Cigar Burner by means of the com- 
puter model STRAW, 20:26982 (R;DK) 

Models of turbulent combustion, 20:26833 (RA;Fl) 

COMBUSTION PRODUCTS 

See also ASHES 

Advanced combustor design concepts to control NO, and air 
toxics. Quarterly report, 20:25139 (R;US) 

Co-firing high sulfur coal with refuse derived fuels. Progress re- 
port No. 3, [Aprit+-June 1995], 20:25137 (R;US) 

Combustion fume structure and dynamics. Final 
20:25127 (R;US) 

COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

A coal-fired combustion system for industrial process heating 
applications. Quarterly technical progress report, October 
1994—December 1994, 20:25129 (R;US) 

A coal-fired combustion system for industrial processing heating 
applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 

Characterization of air toxics from a laboratory coal-fired com- 
bustor, 20:25094 (R;US) 

COMETS 

Cosmic Bombardment IV: Averting catastrophe in the here-and- 
now, 20:27859 (R;US) 

Interception and disruption, 20:27043 (R;US) 

COMMERCIAL BUILDINGS 

A new approach to estimate commercial sector end-use load 
shapes and energy use intensities, 20:26238 (R;US) 

Lighting/HVAC interactions and their effects on annual and peak 
HVAC requirements in commercial buildings, 20:26240 (R;US) 

WhiteCap System, structural analysis reports. Progress report, 
April 1995—June 1995, 20:26304 (R;US) 

COMMERCIAL SECTOR 

A new approach to estimate commercial sector end-use load 

shapes and energy use intensities, 20:26238 (R;US) 


DDT modeling of energetic materials, 


energetic materials, 


report, 


COMPOSITE MATERIALS 
Materials Testing 


Marketing research for energy service design, 20:26236 (RA;US) 
Targeting commercial and industrial customers with GIS, 
20:26220 (RA;US) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
Team learning center design principles, 20:27618 (R;US) 
COMPACTING 
Ceramic compaction models: Useful design tools or simple 
trend indicators?, 20:26646 (R;US) 
Ceramic granule strength variability and compaction behavior, 
20:26648 (R;US) 
COMPACTS 
Characterization techniques to validate models of density varia- 
tions in pressed powder compacts, 20:27301 (R;US) 
COMPLEX MANIFOLDS 
On automatic differentiation of codes with COMPLEX arithmetic 
with respect to real variables, 20:28498 (R;US) 
COMPLEX TERRAIN 
General purpose flow solver applied to flow over hills, 20:25775 
(R;DK) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
REINFORCED CONCRETE 
Solvent effects on silica domain growth in silica/siloxane com- 
posite materials, 20:26726 (R;US) 
Bench-Scale Experiments 
Experimental design of a waste glass study, 20:25387 (R;US) 
Bonding 
Explosion bonding of dissimilar materials for fabricating APS 
front end components: Analysis of metallurgical and mechani- 
cal properties and UHV applications, 20:27168 (R;US) 
Creep 
Plastic deformation of alumina reinforced with SiC whiskers, 
20:26656 (R;US) 
Deformation 
Deformation texture development in a model composite system, 
20:26553 (R;US) 
Dislocations 
Relaxation of thermal mismatch in discontinuously reinforced 
composites, 20:26705 (R;US) 
Epoxides 
Study of radiation effects in hybrid reinforced composites by 
EPR method, 20:26814 (IA;PL;In Polish) 
Fabrication 
Laminated metal composites, 20:26716 (PA;US) 
The formation of AlzO3/V203 multilayer structures by high-dose 
ion implantation, 20:26615 (R;US) 
Fracture Properties 
Materials support for HITAF. Final report for Phase 1, 20:26715 
(R;US) 
Mechanical properties and failure mechanisms of carbon fiber 
reinforced epoxy laminated composites, 20:26708 (R;US) 
Gypsum Cements 
Materials showing a solid-solid transition between 18 and 25 de- 
gree Celsius. Applications to buildings, 20:26607 (R;FR;In 
French) 
impact Strength 
Effects of interfacial bonding on spallation in metal-matrix com- 
posites, 20:26559 (R;US) 
infrared Thermography 
Full-field characterization of thermal diffusivity in continuous- 
fiber ceramic composite materials and components, 20:26657 
(R;US) 
Magnetic Properties 
Magnetic phase transitions in epitaxial Fe/Cr superlattices, 
20:26658 (R;US) 
Materials Testing 
Full-field characterization of thermal diffusivity in continuous- 
fiber ceramic composite materials and components, 20:26657 
(R;US) 
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COMPOSITE MATERIALS 
Materials Testing 


Performance analysis of bonded composite doublers on aircraft 
structures, 20:26977 (R;US) 
Mechanical Properties 
Comparison of high temperature mechanical properties of two 
monolithic SiC ceramics and an Al,O3/SiC composite, 
20:26616 (R;US) 
The Bauschinger effect in a SiC/Al composite, 20:26558 (R;US) 
Microstructure 
Microstructural characterization of iron implanted sapphire 
nanocomposites, 20:26613 (R;US) 
The formation of AlpO3/V203 multilayer structures by high-dose 
ion implantation, 20:26615 (R;US) 
Optical Properties 
Microstructural characterization of iron implanted sapphire 
nanocomposites, 20:26613 (R;US) 
Physical Properties 
Residual stress, mechanical behavior and electrical properties 
of Cu/Nb thin-film multilayers, 20:26706 (R;US) 
Physical Vapor Deposition 
Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 
Polyesters 
Study of radiation effects in hybrid reinforced composites by 
EPR method, 20:26814 (IA;PL;In Polish) 
Radiation Effects 
Study of radiation effects in hybrid reinforced composites by 
EPR method, 20:26814 (IA;PL;in Polish) 
Research Programs 
Advanced Industrial Materials (AIM) Program. Annual progress 
report, FY 1994, 20:26572 (R;US) 
Stress Relaxation 
Relaxation of thermal mismatch in discontinuously reinforced 
composites, 20:26705 (R;US) 
Superconductivity 
Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 
Synthesis 
Analysis on the sequence of formation of TigSiCz. and 
TigSiC2/SiC composites, 20:26717 (R;US) 
Technology Assessment 
Durability of polymer matrix composites for automotive struc- 
tural applications: A state-of-the-art review, 20:26714 (R;US) 
Texture 
Deformation texture development in a model composite system, 
20:26553 (R;US) 
COMPOUND NUCLEI! 
A high-rate detection system to study parity violation with polar- 
ized epithermal neutrons at LANSCE, 20:27894 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED GASES 
Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25568 (R;US) 
COMPRESSIBLE FLOW 
Hydrodynamic instability experiments and simulations, 20:26967 
(R;US) 
COMPRESSION 
Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
COMPRESSORS 
Flow meter evaluation for U.S. Navy Public Works Center, San 
Diego, California, 20:26397 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
implementation of parallel matrix decomposition for NIKE3D on 
the KSR1 system, 20:28533 (R;US) 
COMPUTER CALCULATIONS 
Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—June 14, 1995, 20:28138 
(R;US) 
Life cycle based building design. Computation tool for energy- 
and emission calculations, 20:26369 (R;DK;in Danish) 
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COMPUTER CODES 

See also ACODES 

K CODES 
M CODES 
R CODES 
S CODES 
T CODES 
V CODES 

Flight code validation simulator, 20:28547 (R;US) 

High integrity software for nuclear power plants: Candidate 
guidelines, technical basis and research needs. Main report, 
Volume 2, 20:26096 (R;US) 

Maintenance simulation: Software issues, 20:28554 (R;US) 

Methodology for computational fluid dynamics code verifica- 
tion/validation, 20:26951 (R;US) 

Software and Information Life Cycle (SILC) for the Integrated 
Information Services Organization. Analysis and implementa- 
tion phase adaptations of the Sandia software guidelines: 
Issue A, April 18, 1995, 20:28546 (R;US) 

Uranium systems to enhance benchmarks for use in the verifi- 
cation of criticality safety computer models. Final report, 
February 16, 1990—December 31, 1994, 20:25911 (R;US) 

COMPUTER GRAPHICS 

Calculation and graphic representation of static, electric or mag- 
netic field distributions using MATHEMATICA, 20:27777 
(JA;AT;In German) 

On certificates and lookahead in dynamic graph problems, 
20:28542 (R;US) 

RUNTHRU. A Three Dimensional Triangle Mesh Display Pro- 
gram, 20:28512 (CM;US) 

VR/S Lab Virtual Actor research overview, 20:26402 (R;US) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

See also LOCAL AREA NETWORKS 

A proposed generic authentication 
20:28567 (R;US) 

Enhancing functionality and performance in the PVM network 
computing system. Period 1 progress report, 20:28509 (R;US) 

lA Glossary, 20:28531 (R;US) 

implementing a secure client/server application, 20:28541 (R;US) 

Maintenance simulation: Software issues, 20:28554 (R;US) 

Software and Information Life Cycle (SILC) for the Integrated 
Information Services Organization. Analysis and implementa- 
tion phase adaptations of the Sandia software guidelines: 
Issue A, April 18, 1995, 20:28546 (R;US) 

The ANL/IBM SP scheduling system, 20:28497 (R;US) 

The design and implementation of the LLNL gigabit testbed, 
20:28550 (RA;US) 

COMPUTER PROGRAM DOCUMENTATION 

User's manual for the data acquisition system for monitoring the 
fuel oil spill at the Sandia National Laboratories installation in 
Livermore, California, 20:28496 (R;US) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Interfacing ANSYS to user’s programs using UNIX shell pro- 
gram, 20:28521 (R;KR;In Korean) 

Wave energy converters. Generic technical evaluation study. 
Annex report B3. Power take-off systems, 20:25767 (R;DK) 

COMPUTERIZED CONTROL SYSTEMS 

Mold heating and cooling microprocessor conversion. Final re- 
port, 20:26863 (R;US) 

Project B610 process control configuration acceptance test re- 
port, 20:25256 (R;US) 

RTAP evaluation, 20:25645 (R;US) 

Reliable and robust control. A simplified model of a 400 kW Ves- 
tas WD 34 wind turbine. Preliminary uncertainty description 
and controller design, 20:25772 (R;DK) 

Stochastic approximation methods for fusion-rule estimation in 
multiple sensor systems, 20:26848 (RA;US) 

Technical diagnostics and the protection of equipment of 
nuclear-physical installations., 20:25998 (R;UA;In Russian) 

VR/S Lab Virtual Actor research overview, 20:26402 (R;US) 


information element, 





Visually guided control systems: Present technology and future 

prospects, 20:26847 (RA;US) 
COMPUTERIZED SIMULATION 

Colloquium on process simulation. Computational fluid dynam- 
ics coupled with chemical kinetics, combustion and 
thermodynamics, 20:26955 (R;Fl) 

General experience with the application of PHOENICS, 
20:26956 (RA;Fl) 

General purpose flow solver applied to flow over hills, 20:25775 
(R;DK) 

Implementation of parallel matrix decomposition for NIKE3D on 
the KSR1 system, 20:28533 (R;US) 

The 2nd colloquium on process simulation. Computational fluid 
dynamics coupled with chemical kinetics, combustion and 
thermodynamics, 20:26960 (R;Fl) 

Adhesion 

The structure of adhesive hard spheres, 20:27825 (IA;AT;in 

German) 
Buildings 

Integration of energetic in the conception process, 20:26284 
(R;FR;In French) 

Thermal modelling. Simulation: ALMETH, 20:26910 (R;FR;In 
French) 

Computer Calculations 

(1)Numerical simulation of the convective exchanges in a room 
heated by a radiator. (2)Numerical simulation of the air flow 
and the convective transfers in facilities heated by radiators or 
convectors, 20:26280 (R;FR;In French) 

Characterization of bladed batteries by CANUT software. Apply- 
ing to performances simulation, 20:26130 (R;FR;in French) 

Coordinated Research Programs 

Integration of energetic in the conception process, 20:26284 

(R;FR;In French) 
Liquids 

The structure of adhesive hard spheres, 20:27825 (IA;AT;In 

German) 
Lithium 7 

The dynamical structure of liquid lithium, 20:28156 (IA;AT;In 

German) 
Numerical Analysis 

The dynamical structure of liquid lithium, 20:28156 (IA;AT;In 

German) 
Parallel Processing 

Parallel spatial direct numerical simulation of boundary-layer 

flow transition on IBM SP1, 20:26918 (R;US) 
Radiators 

(1)Numerical simulation of the convective exchanges in a room 
heated by a radiator. (2)Numerical simulation of the air flow 
and the convective transfers in facilities heated by radiators or 
convectors, 20:26280 (R;FR;In French) 

Shower Counters 

MC simulation of zero degree calorimeter for investigation of 
Pb-Pb interaction at 160 GeV/nucleon in WA-98 experiment, 
20:28518 (RA;XJ) 

Spheres 

The structure of adhesive hard spheres, 20:27825 (IA;AT;In 

German) 
Thermal Comfort 

Prediction model for the thermal sensation of individuals, 

20:28494 (R;FR;In French) 
Thermodynamic Model 

Characterization of bladed batteries by CANUT software. Apply- 

ing to performances simulation, 20:26130 (R;FR;In French) 
Thermodynamic Properties 

(1)Numerical simulation of the convective exchanges in a room 
heated by a radiator. (2)Numerical simulation of the air flow 
and the convective transfers in facilities heated by radiators or 
convectors, 20:26280 (R;FR;In French) 

Characterization of bladed batteries by CANUT software. Apply- 
ing to performances simulation, 20:26130 (R;FR;In French) 

COMPUTERIZED TOMOGRAPHY 

See also EMISSION COMPUTED TOMOGRAPHY 

CT multiscan: Using small area detectors to image large dense 
components, 20:27206 (R;US) 


CONTACT RADIOTHERAPY 


Thigmotactic combination of magnetic resonance and comput- 

erized tomography images, 20:27638 (IA;AT;In German) 
COMPUTERS 

See also MICROPROCESSORS 

Decision support tools for policy and planning, 20:25318 (R;US) 

Development of computer-based monitoring system for coal 
mine safety, 20:25107 (1;JP;ln Japanese) 

Organic solid state optical switches and method for producing 
organic solid state optical switches, 20:28537 (PA;US) 

Report of the Hacker Attack Working Group, August 1994, 
20:28553 (R;US) 

U.S. Department of Energy Office of Inspector General report 
on audit of selected aspects of the unclassified computer se- 
curity program at a DOE headquarters computing facility, 
20:28502 (R;US) 

CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCRETES 

See also REINFORCED CONCRETE 

EM modeling for GPIR using 3D FDTD modeling codes, 
20:26978 (R;US) 

Radiation dose assessments to support evaluations of radiologi- 
cal control levels for recycling or reuse of materials and 
equipment, 20:27722 (R;US) 

The neutron physics of concrete reflectors, 20:26704 (R;US) 

Variability in properties of Salado Mass Concrete, 20:25502 
(R;US) 

CONDENSED CYCLOALKANES 

See CYCLOALKANES 
CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDIMENTS 

See FOOD 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 


CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 


CONFIGURATION MIXING 
Measurement of B°B° mixing via time evolution, 20:27998 (R;US) 
CONGRESSIONAL HEARINGS 
See HEARINGS 
CONNECTIONS 
See JOINTS 
CONNECTORS 

Mechanism of electromigration failure in Al thin film intercon- 
nects containing Sc, 20:27041 (R;US) 

Problem analysis and new design of TESLA coupler, 20:27134 
(R;US) 

Remote connector development study, 20:25258 (R;US) 

The influence of grain structure on the reliability of narrow Al- 
based interconnects, 20:27040 (R;US) 

Thermally effective, electrically isolating heat intercept connec- 
tions, 20:26113 (R;US) 

CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 

See DESULFURIZATION 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 

See COAL LIQUEFACTION 
CONSTRUCTION 

Building simulation ‘91 Conference proceedings, 20:26290 
(R;FR) 

The development of KMRR schedule and progress control sys- 
tem (KSPCS) for the master schedule of KMRR project, 
20:26042 (R;KR;in Korean) 

CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
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CONTACTS (ELECTRIC) 


CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 


CONTAINERS 
See also HOPPERS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A method for managing the storage of fissile materials using 
criticality indices, 20:25261 (R;US) 

Acoustic techniques in nuclear safeguards, 20:26971 (R;US) 

Automatic identification of NDA measured items: Use of E-tags, 
20:25603 (R;US) 

Calculation of radiation doses and thermal loads for specific sit- 
uations that may occur during the transport and storage of 
spent fuel assemblies from the Rossendorf reactor, 20:26905 
(R;DE;In German) 

Dynamic pulse buckling of cylindrical shells under axial impact: 
A comparison of 2D and 3D finite element calculations with 
experimental data, 20:26885 (R;US) 

Expected precision of neutron multiplicity measurements of 
waste drums, 20:27247 (R;US) 

Hypothetical accident condition thermal analysis and testing of a 
Type B drum package, 20:25465 (R;US) 

Numerical analysis of a natural convection cooling system for 
radioactive canisters storage, 20:25335 (RA;US) 

Passive neutron assay of heterogeneous waste drums using the 
segmented Add-a-Source method, 20:25602 (R;US) 

Tamper indicating and sensing optical-based smart structures, 
20:25622 (R;US) 


CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 


A low pressure filter system for new containment concepts, 
20:26024 (RA;US) 

AP600 containment purge radiological analysis, 20:26023 
(RA;US) 

Direct containment heating models in the CONTAIN code, 
20:26097 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Prospects for nuclear safety research, 20:26071 (RA;US) 


CONTAINMENT BUILDINGS 
A study on hydrogen mixing and transport in the containment, 
20:25845 (R;KR;In Korean) 
Instrumentation of a prestressed concrete containment vessel 
model, 20:25815 (R;US) 
Structural response of rectilinear containment to overpressuriza- 
tion, 20:25920 (R;US) 


Understanding seismic design criteria for Japanese Nuclear 
Power Plants, 20:25943 (RA;US) 


CONTAINMENT SHELLS 
Instrumentation of a prestressed concrete containment vessel 
model, 20:25815 (R;US) 
Separate effects testing and analyses to investigate liner tearing 


of the 1:6-scale reinforced concrete containment building, 
20:26095 (R;US) 


CONTAINMENT SPRAY SYSTEMS 
CONTAIN assessment of the NUPEC mixing experiments, 
20:26031 (R;US) 
The effect of uncertainties in nuclear reactor plant-specific fail- 
ure data on core damage frequency, 20:25935 (R;US) 


CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Perspectives on containment performance improvement based 
on the IPEs, 20:26073 (RA;US) 


Surveillance and prediction methods for the plutonium limit in 


the K-East Fuel Storage Basin Sandfilter Backwash Pit, 
20:25264 (R;US) 
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CONTAMINATION 

Changing methodology for measuring airborne radioactive dis- 
charges from nuclear facilities, 20:27487 (R;US) 

Interim land use planning for the Rocky Flat Sites a phased ap- 
proach, 20:25590 (RA;US) 

Use of cell signaling to pre-screen potentially contaminated 
areas for toxicity-increasing precision and accuracy for an- 
swering questions concerning toxicity, 20:27514 (RA;US) 

CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTRACT ADMINISTRATION 

See CONTRACT MANAGEMENT 
CONTRACT MANAGEMENT 

U.S. Department of Energy Office of Inspector General report 
on audit of Department of Energy support service contracting, 
20:28477 (R;US) 

CONTRACTORS 

National Environmenai Policy Act Contracting Reform Guid- 
ance: Phase 1, 20:26191 (R;US) 

Planning integration at the Idaho National Engineering Labora- 
tory, 20:25522 (RA;US) 

Regulatory integration: Guidelines and practical considerations 
for reporting regulatory drivers in DOE contractor Program 
Plans at the Hanford Reservation, 20:25640 (RA;US) 

U.S. Department of Energy Office of Inspector General report 
on inspection of Westinghouse Savannah River Company 
fees for managing and operating the Savannah River Site, 
20:28481 (R;US) 

CONTROL (INSPECTION) 

See INSPECTION 

CONTROL ROOMS 

Simulation and experimental studies of operators’ decision 
styles and crew composition while using an ecological and 
traditional user interface for the control room of a nuclear 
power plant, 20:26007 (RA;US) 

The link between off-site-emergency planning and plant-internal 
accident management, 20:26083 (RA;US) 

CONTROL SYSTEMS 
See also ENTRY CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 

Aconfirmatory research approach to the measurement of EMI/RFI 
in commercial nuclear power plants, 20:25937 (RA;US) 

European standards and approaches to EMC in nuclear power 
plants, 20:26003 (RA;US) 

Investigation of perspectives of making of the system of equip- 
ment technological protection of nuclear-physical installations 
at early phases of formation of emergency situations., 
20:27057 (R;UA;in Russian) 

Optical and control modeling for adaptive beam-combining ex- 
periments, 20:27280 (R;US) 

Study of a new passive magnetic levitation concept, 20:26377 
(R;US) 

CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ELECTRIC) 

See DC TO DC CONVERTERS 
CONVERTERS (PULSE) 

See PULSE CONVERTERS 
CONVERTOL PROCESS 

See COAL PREPARATION 
COOLANT LOOPS 

Experiments on air entrainment into SCS by vortex formation 
during mid-loop operation, 20:26946 (R;KR;In Korean) 

Safety evaluation report on the spacer grid loss coefficient 
change for YGN 3 and 4, 20:25985 (R;KR;in Korean) 

COOLANTS 

Flow boiling test of GDP replacement coolants, 20:25243 (R;US) 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 





COPPER OXIDES 


COOLING SYSTEMS Quantitative Chemical Analysis 


See also COOLANT LOOPS The assessment of comparisons of the results obtained in labo- 
REACTOR COOLING SYSTEMS ratories determining Cu, Pb, Zn and Cd by means of different 
Development of a simulation tool to evaluate the performance of analytical methods during the period of 1980-1990, 20:26754 
radiant cooling ceilings, 20:26316 (R;US) (IA;PL;In Polish) 
Numerical analysis of a natural convection cooling system for Recrystallization 
radioactive canisters storage, 20:25335 (RA;US) _ The development of cube and non-cube recrystallization tex- 
Portable electro-mechanically cooled high-resolution germa- tures, 20:26556 (R:US) 
nium detector, 20:27258 (R;US) oar . 
Report of the task force on low-temperature magnet operation, Sputtering : / 
20:27060 (R;US) A method for sputtering with low frequency alternating current, 
COOLING TOWERS tomar. stones. Sales 
Effect of Fluid Maldistribution on the Performance of a Cross Results of design calculations. Sppceeien ofa pRetenyye zone 
Flow Dry Cooling Tower, 20:25923 (IA;EG) plate for focusing hard x-rays, 20:25649 (R;US) 
Irreversibility Analysis of a Cross Flow Dry Cooling Tower due to Texture 
Maldistribution of Fluids, 20:25924 (IA;EG) The development of cube and non-cube recrystallization tex- 
COORDINATES tures, 20:26556 (R;US) 
Coordinate measuring machine test standard apparatus and X-Ray Diffractometers 
method, 20:27296 (PA;US) Energy-dispersive measurement and comparison of spectral 
COPOLYMERS 


: distributions of x-ray diffractometers and x-ray fluorescence 
Liquid-liquid equilibria for polymer solutions and blends, includ- spectrometers, 20:26521 (IA;AT;In German) 
ing copolymers, 20:26794 (R;US) X-Ray Fluorescence Anslysis 
ae de on “s may — as ak Energy-dispersive measurement and comparison of spectral 
eae (R-US) — 5 ‘ ; distributions of x-ray diffractometers and x-ray fluorescence 
Vapor-liquid equilibria for copolymer+solvent systems: Effect of spectrometers, 20:26521 (IA;AT;In German) 
intramolecular repulsion, 20:26795 (R;US) COPPER 63 
COPPER Neutron activation cross sections for copper, europium, 
Absorption Spectroscopy hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
The assessment of comparisons of the results obtained in labo- gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
ratories determining Cu, Pb, Zn and Cd by means of different COPPER ALLOYS 


analytical methods during the period of 1980-1990, 20:26754 A practical microgripper by fine alignment, eutectic bonding and 
(IA;PL;In Polish) 


SMA actuation, 20:26739 (R;US) 


Biological Accumulation Competing mechanisms for ordering tendencies in BCC 


Heavy metal uptake by fast growing willow species, 20:27571 CuAuZnz and FCC AuFe alloys, 20:26650 (R;US) 


(RA;SE) Crystallographic and magnetic structure of UCu,5Sno, 
Catalytic Effects 20:26564 (R;US) 
NO decomposition in non-reducing atmospheres. Technical Explosion bonding of dissimilar materials for fabricating APS 
progress report, March 1995—May 1995, 20:25101 (R;US) front end components: Analysis of metallurgical and mechani- 
Cuiting cal properties and UHV applications, 20:27168 (R;US) 
Molecular dynamics simulation of mechanical deformation of Residual stress, mechanical behavior and electrical properties 
ultra-thin metal and ceramic films, 20:26603 (R;US) of Cu/Nb thin-film multilayers, 20:26706 (R;US) 
Electroplatin Structure investigations of differentially prepared nanocrystalline 
Tin aa sat /stripping evaluation. Topical report, 20:26394 samples composed of FeggZr7CuBg, 20:26531 (IA;AT;In Ger- 
case oplating/stripping op port, aden P 
tution Wave soldering with Pb-free solders, 20:26582 (R;US) 
Inspection of chemically roughened copper surfaces using COPPER IONS 
optical interferometry and scanning electron microscopy: Es- Utilization of chelating effect in extraction process of Cuil), 
tablishing a correlation between surface morphology and Zn(Il) and Cd(Il), 20:26786 (IA;PL;In Polish) 
solderability, 20:27024 (R;US) 
} a COPPER OXIDES 
NOMS PWE PROGreny repens, surface finishes wom task WBS Control of processing factors for high J. Bi-2223/Ag tapes, 
No. 3.1.1: Phase 1, Etching Studies: Chemical etching of ‘ ; 
copper for inproved soklersbimy, 20:27015 (F:US) ime an of laser ablation processes, 20:26667 
Removal of field and embedded metal by spin spray etching, RUS) ng P : . 
20:27005 (PA;US) Formation of artificially-layered thin-film compounds using 
Impact Tests P he pulsed-laser deposition, 20:26668 (R;US) 
Hugoniot and spall data from the laser-driven minifiyer, investigation of current transport normal and parallel to the tape 
20:26562 (R;US) plane in BSCCO/Ag tapes, 20:26628 (R;US) 
Mechanical Properties ; a Laser ablation plume thermalization dynamics in background 
Hugoniot and spall data from the laser-driven miniflyer, gases: Combined imaging, optical absorption and emission 
20:26562 (R;US) spectroscopy, and ion probe measurements, 20:26511 (R;US) 
Microstructure Magnetic Raman scattering on YBasCugOx~¢.3 monocrystals, 
Evidence of melt in “soft” recovered copper jets, 20:26835 (R;US) 20:28164 (IA;AT;in German) 


Polarography Magnetic correlations in doped transition metal oxides, 
The assessment of comparisons of the results obtained in labo- 20:26612 (R;US) 
ratories determining Cu, Pb, Zn and Cd by means of different Simulation of multicomponent thin film deposition and growth, 
analytical methods during the period of 1980-1990, 20:26754 20:26711 (R;US) 
(IA;PL;In Polish) The Raman continuum of YBazCu3O¢9 monocrystals, 
Voltammetric determination of heavy metals in municipal wastes 20:28165 (IA;AT;in German) 
and composts manufactured of them, 20:26760 (IA;PL;In Pol- The Russian-American high magnetic field collaboration, 
ish) 20:26865 (R;US) 
Proton Reactions The effect of temperature, growth kinetics, and substrate on the 
Analysis of pion production data from E-802 at 14.6 GeV/c using microstructure of RF off-axis sputter deposited YBazCu307 
ARC, 20:28049 (R;US) thin films, 20:26701 (R;US) 
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COPPER OXIDES 


Use of the 7.6 MeV '®O(a,a) resonance in studying the anoma- 
lous channeling behavior of Yba2Cu,07_, near T., 20:28218 
(R;US) 
COPPER SELENIDES 
Derived reference doses for three compounds used in the pho- 
tovoltaics industry: Copper indium diselenide, copper gallium 
diselenide, and cadmium telluride, 20:27734 (R;US) 
The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 
COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
CORE SPRAY SYSTEMS 
Evaluation of a cavity flooding strategy for the prevention of re- 
actor vessel failure in a severe accident, 20:25909 (R;KR;In 
Korean) 
CORES (DRILL) 
See DRILL CORES 
CORES (MAGNET) 
See MAGNET CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIOLIS FORCE 
Effective-mass enhanced coriolis deflection of neutrons, 
20:28098 (IA;AT) 
CORIUM 
A study on the crust formation of molten core material without 
coolant boiling, 20:25849 (R;KR;In Korean) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORTEX (CEREBRAL) 
See CEREBRAL CORTEX 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC GAMMA SOURCES 
Contributions from the 
20:27845 (R;US) 
COSMIC PHOTONS 
Recent results from the Compton Observatory, 20:27853 (RA;US) 
COSMIC RAY DETECTION 
Contributions from the 
20:27845 (R;US) 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMOLOGICAL MODELS 
Cosmological models with torsion, 20:27839 (IA;AT;In German) 
Inhomogeneous primordial nucleosynthesis and new abun- 
dance constraints on Q,h*, 20:27858 (R;US) 
COSORB PROCESS 
See CARBON MONOXIDE 
COST BENEFIT ANALYSIS 
Danish experience in valuation of the environmental in the 
transportation sector, 20:26169 (RA;DK;in Danish) 
Environmental externalities in energy production, 20:26170 
(RA;DK;In Danish) 
Macroeffects in a traditional socio-economic project evaluation, 
20:26168 (RA;DK;in Danish) 
COST ESTIMATION 
A calculation program for electricity generation costs using LO- 
TUS, 20:25902 (R;KR;In Korean) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLINGS 
Electro-optic component mounting device, 20:27277 (PA;US) 
COVERINGS 
The covering of the storage tank at the biomass conversion 
piant located at Sinding Oerre, 20:25692 (R;DK;in Danish) 
CP INVARIANCE 
B physics prospects beyond the year 2000, 20:27874 (R;US) 


CYGNUS/Milagro Collaboration, 


CYGNUS/Milagro Collaboration, 
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CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Statistical crack mechanics, 20:26487 (RA;US) 
CRACKS 
Impurity-doped optical shock, detonation and damage location 
sensor, 20:27278 (PA;US) 
Key results for the NRC’s Short Cracks in Piping and Piping 
Welds Research Program, 20:25938 (RA;US) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL FLOW 
Uncertainty quantification of RELAP5/MOD3/KAERI critical flow 


model using Marviken experimental data, 20:25932 (R;KR;In 
Korean) 


CRITICALITY 

Adequacy of the 123-group cross-section library for criticality anal- 
yses of water-moderated uranium systems, 20:26876 (R;US) 

Bias in calculated k,y from subcritical measurements by the 
52 Cf-source-driven noise analysis method, 20:26852 (R;US) 

Forecast of criticality experiments and experimental programs 
needed to support nuclear operations in the United States of 
America: 1994-1999, 20:26867 (R;US) 

MCNP calculations for criticality-safety benchmarks with 
ENDF/B-V and ENDF/B-VI libraries, 20:25912 (R;US) 

MCNP perturbation technique for criticality analysis, 20:25914 
(R:US) 

MCNP™ criticality primer and training experiences, 20:26868 
(R;US) 

New enhancements to SCALE for criticality safety analysis, 
20:26854 (R:US) 

Subcritical multiplication determination studies, 20:26866 (R;US) 

TRANSX/DANT benchmark studies using a ENDF/B-V based 
MATXS library, 20:25913 (R;US) 

Uranium systems to enhance benchmarks for use in the verifi- 
cation of criticality safety computer models. Final report, 
February 16, 1990—December 31, 1994, 20:25911 (R;US) 

Visualization and analyses of MCNP criticality calculation re- 
sults, 20:25916 (R;US) 

CRITICALITY ACCIDENTS 

See CRITICALITY 
CROPPING SYSTEMS 

See CULTIVATION TECHNIQUES 
CROSSED BEAMS 

See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 

CROSSFLOW SYSTEMS 
CROSSFLOW SYSTEMS 
Irreversibility Analysis of a Cross Flow Dry Cooling Tower due to 
Maldistribution of Fluids, 20:25924 (IA;EG) 
Vibration and stability of two tubes in crossflow, 20:26843 (R;US) 
CRUDE OIL 

See PETROLEUM 
CRYOCABLES 

See CRYOGENIC CABLES 
CRYOGENIC CABLES 

Thermally effective, electrically isolating heat intercept connec- 
tions, 20:26113 (R;US) 

CRYOGENICS 

Cryogenic tests of the g-2 superconducting solenoid magnet 

system, 20:27130 (R;US) 
CRYOPUMPS 
Divertor particle exhaust and wall inventory on Dill-D, 20:28356 
(R;US) 
CRYSTAL DEFECTS 
Lattice defects as Lotka-Volterra societies, 20:26578 (R;US) 
CRYSTAL DOPING 

Photodoping of oxygen-depleted YBaCuO-layers, 20:28241 

(IA;AT;in German) 
CRYSTAL GROWTH 

Growth dynamics of Cgo-Fullerit monocrystals, 
(IA;AT;In German) 

Kinetic growth of a two-dimensional crystal, 20:27818 (R;XA) 


20:27797 





CRYSTAL LATTICES 
Superiattice of semiconductors, 20:28152 (IA;AT;In German) 
CRYSTAL MODELS 
See also ISING MODEL 
Investigation of the shear-induced cristallization of isotactic 
polypropylene using synchrotron radiation, 20:28189 (IA;AT;In 
German) 
CRYSTAL RIVER 
See COLORADO 
RIVERS 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CSF PROCESS 
See COAL LIQUEFACTION 
CSIRO PROCESS 
See COAL GASIFICATION 
CULTIVATION TECHNIQUES 
See also SHORT ROTATION CULTIVATION 
Effect of sludge application on early development of two Salix 
species: productivity and heavy metals in plants and soil solu- 
tions, 20:25666 (RA;SE) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURIUM 
Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 
CURRENT ALGEBRA 
The full structure of quantum N=2 super-W3'°) algebra, 
20:27891 (R;XJ) 
CURRENT DENSITY 
Accurate determination of transparency current in packaged 
semiconductor lasers and semiconductor optical amplifiers, 
20:27036 (R;US) 
An automated system for studying the power distribution of elec- 
tron beams, 20:26594 (RA;US) 
CURRENT-DRIVE HEATING 
Traveling wave antenna for fast wave heating and current drive 
in tokamaks, 20:28362 (R;US) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURTAILMENTS 
See ALLOCATIONS 
CUTTING 
Molecular dynamics simulation of mechanical deformation of 
ultra-thin metal and ceramic films, 20:26603 (R;US) 
CUTTING TOOLS 
Radical cutting torch. Technical progress report, January 1, 
1995-May 31, 1995, 20:25194 (R;US) 
CYAM PROCESS 
See WASTE PROCESSING 
CYANOBACTERIA 
Analysis of the PS II proteins MSP and CP43, 20:27622 (R;US) 
CYCASIN 
See AZO COMPOUNDS 
CYCLIC ACCELERATORS 
Accelerator waveform synthesis and longitudinal beam dynam- 
ics in a small induction recirculator, 20:27086 (R;US) 
Computation of integral electron storage ring beam characteris- 
tics in the application package DeCA. Version 3.3. A physical 
model., 20:28523 (R;UA) 
CYCLIC ESTERS 
See LACTONES 
CYCLOALKANES 
See also CYCLOHEXANE 
Hydrogen from renewable resources. Monthly progress report, 
20:25655 (R;US) 
The intermolecular vibrational dynamics of substituted benzene 
and cyclohexane liquids, studied by femtosecond OHD- 
RIKES, 20:26773 (R;US) 


DATA ANALYSIS 


CYCLOALKENES 

Low severity coal liquefaction promoted by cyclic olefins. Quar- 

terly report, January—March 1995, 20:25057 (R;US) 
CYCLOHEXANE 

A biologica/chemical process for reduced waste and energy 
consumption, Caprolactam production: Phase 1, Select mi- 
croorganisms and demonstrate feasibility. Final report, 
20:25695 (R;US) 

The intermolecular vibrational dynamics of substituted benzene 
and cyclohexane liquids, studied by femtosecond OHD- 
RIKES, 20:26773 (R;US) 

CYSTEINE 

Unstable intermediate products of radiation oxidation of sulfu- 

raminoacids, 20:26813 (IA;PL;In Polish) 
CYTOLOGICAL TECHNIQUES 

investigation of combination of photodynamic therapy and gam- 
maradiation using a methodically improved clonicotonic test, 
20:27697 (IA;AT;in German) 

CYTRIPHOS 
See AMINES 
CZD PROCESS 
See DESULFURIZATION 


D 


D MESONS 

A consumer's guide to lattice QCD results, 20:27925 (RA;US) 
D PLUS RESONANCES 

See DMESONS 
D S MESONS 

Hadronic decays of the D, meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 

D* PLUS RESONANCES 

See BARYONS 

D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DALITZ PLOT 

A study of the 3-Jet Dalitzplot in hadronic Z-decays, 20:27959 

(IA;AT;In German) 
DAMAGE 
Impurity-doped optical shock, detonation and damage location 
sensor, 20:27278 (PA;US) 

DAMPERS (GAS FLOW) 

See DRAFT CONTROL SYSTEMS 
DANNY BOY EVENT 

See NUCLEAR EXPLOSIONS 
DATA ACQUISITION 

Energy in the foundry, 20:26378 (R;FR;In French) 
DATA ACQUISITION SYSTEMS 

A proposed generic authentication 
20:28567 (R;US) 

Asimulation of the SDC on-line processing farm, 20:27256 (R;US) 

Access to CAMAC from VxWorks and UNIX in DART, 20:27218 
(R;US) 

Air permeability measurement bench for big volume buildings, 
20:26277 (R;FR;In French) 

Air permeability of big volume buildings. Synthesis of the experi- 
mental trials. (Results, analyses and conclusions), 20:26278 
(R;FR;In French) 

Plot-flight user’s manual, version 1.0, 20:26896 (R;US) 

Program package for acquisition of two-dimensional spectra 
with using of histogram memory., 20:28563 (R;UA;In Russian) 

The E866 Mark Ii Bull's Eye performance and promise, 
20:27215 (R;US) 

DATA ANALYSIS 

Preliminary results from IMB3 muor/electron identification tests 

at KEK, 20:27216 (R;US) 


information element, 
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DATA BASE MANAGEMENT 


DATA BASE MANAGEMENT 

Comparative performance measures of relational and object- 
oriented databases using High Energy Physics data, 
20:27177 (R;US) 

Implementing a secure client/server application, 20:28541 (R;US) 

Maintenance simulation: Software issues, 20:28554 (R;US) 

Management issues for high performance storage systems, 
20:28552 (R;US) 

Managing risk in software systems, 20:28545 (R;US) 

Utilizing ORACLE tools within Unix, 20:28507 (R;US) 

DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
TASK SCHEDULING 

Advanced information technology: Building stronger databases, 
20:28571 (RA;US) 

Inversion of neutron scattering data of surfaces, 20:28101 
(IA;AT;In German) 

Random wavelet transforms, algebraic geometric coding, and 
their applications in signal compression and de-noising, 
20:28556 (R;US) 

Recovery of telemetered data by vertical merging algorithms, 
20:28551 (R;US) 

STAR: Software Toolkit for Analysis Research, 20:28528 (R;US) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 

DATA TRANSMISSION 

See also TELEMETRY 

Development of an Image Compression and Authentication 
Module for video surveillance systems, 20:27282 (R:US) 

EDONIO: Extended distributed object network I/O library, 
20:28535 (R;US) 

DATA VALIDATION 

See VERIFICATION 
DATUM PRESSURE 

See RESERVOIR PRESSURE 
DAVY S-H PROCESS 

See DESULFURIZATION 
DAYLIGHTING 

Advancing lighting and daylighting simulation: The transition 

from analysis to design aid tools, 20:26315 (R;US) 
DC AMPLIFIERS 
A precise direct current amplifier., 20:27243 (R;UA;In Russian) 
DC TO AC INVERTERS 
See INVERTERS 
DC TO DC CONVERTERS 
Multilevel converters — A new breed of power converters, 
20:26106 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY 
Decay of multicharged Fullerenions in two charged fragment 
ions, 20:28116 (IA;AT;in German) 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

A software perspective of environmental data quality, 20:28495 
(R;US) 

Comparative risk analysis for the Rocky Flats Plant integrated 
project planning, 20:26154 (RA;US) 

Cost update technology, safety, and costs of decommissioning 
a reference uranium hexafluoride conversion plant, 20:25620 
(R;US) 

Decommissioning of final product storage buildings at the for- 
mer Eurochemic reprocessing plant, 20:25252 (RA;XA) 

Project Management Plan for the Isotopes Facilities Deactivation 
Project at Oak Ridge National Laboratory, 20:25619 (R;US) 

DECONTAMINATION 


A software perspective of environmental data quality, 20:28495 
(R;US) 


742 ERA Vol. 20, No. 11 


DECONTAMINATION FACTOR 

See DECONTAMINATION 

DEFORMATION 

High strain-rate model for fiber-reinforced composites, 20:26643 
(R;US) 

Numerical simulation via parallel-distributed computing of en- 
ergy absorption by metal deformation, 20:26845 (R;US) 

DEFORMED NUCLEI 

See also SUPERDEFORMED NUCLEI 

Anharmonic vibrator description of collective nuclei, 20:28021 
(R;US) 

Experimental and phenomenological approaches to the struc- 
ture of exotic nuclei, 20:28022 (R;US) 

Macroscopic-microscopic mass models, 20:28037 (R;US) 

DEGRADATION (ENERGY) 
See ENERGY LOSSES 
DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELTA RESONANCES (MESON) 
See MESONS 
DEMOLITION 

Radioactive air emissions notice of construction for the removal 

of spacers from the 1303-N fuel spacer silos, 20:26009 (R;US) 
DENMARK 

Prospects and limitations in application of general equilibrium 
models, 20:26167 (RA;DK;In Danish) 

Renewable energy for large-scale power and heat production in 
the future Danish energy system. Main report, 20:26246 
(R;DK;In Danish) 

Scenarios for the Danish society - with special emphasis on the 
energy system. Appendix 1: Renewable energy for large 
scale power and heat production in the future Danish energy 
system, 20:26148 (R;DK;in Danish) 

Specific needs for evaluation methods in energy policy and 
planning, 20:26165 (RA;DK;In Danish) 

DENSITOMETERS 

Geometric criteria for a one-shot gamma densitometer in multi- 

phase flow, 20:25919 (R;US) 
DENSITY 
Characterization techniques to validate models of density varia- 
tions in pressed powder compacts, 20:27301 (R;US) 

DENSITY (CHARGE) 

See CHARGE DENSITY 
DENSITY (ELECTRON) 

See ELECTRON DENSITY 
DENSITY (PLASMA) 

See PLASMA DENSITY 
DENSITY (POWER) 

See POWER DENSITY 
DENTIN 

LLE Review quarterly report, January-March 1995. Volume 62, 

20:27815 (R;US) 

DEOXYCYTIDINURIA 

See URINE 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPLETED URANIUM 

Depleted Uranium Hexafluoride Management Program. The 
technology assessment report for the long-term management 
of depleted uranium hexafluoride. Volume 1, 20:25244 (R;US) 

Depleted Uranium Hexafluoride Management Program. The 
technology assessment report for the long-term management 
of depleted uranium hexafluoride. Volume 2, 20:25245 (R;US) 

Depleted uranium hexafluoride: Waste or resource?, 20:25415 
(R;US) 

DEPOLARIZATION 

Extended neutron depolarization measurements in order to de- 
termine magnetic structures: First analysis of theoretical 
possibilities, 20:28102 (IA;AT;In German) 





DEPOSITION 

See also SURFACE COATING 

VALDRIFT 1.0: A valley atmospheric dispersion model with de- 
position, 20:27484 (R:US) 

DEPOSITS (GEOLOGICAL) 

See GEOLOGIC DEPOSITS 
DESALINATION 

Desalination processes and performance, 20:26405 (R;US) 
DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESONOX PROCESS 

See COMBINED SOXNOX PROCESSES 
DESOREX PROCESS 

See DESULFURIZATION 
DESORPTION 

A hydrogen ion beam method of molecular density measure- 

ment inside a 4.2-K beam tube, 20:27179 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also COMBINED SOXNOX PROCESSES 
GRAVIMELT PROCESS 
SOXAL PROCESS 
High SOz removal efficiency testing. Quarterly status report, 
July-September 1994, 20:25096 (R;US) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 

Multidimensional DDT 
20:27850 (R;US) 

SALUT: Containment data report, 20:27760 (R;US) 

DETONATIONS 

CHEETAH: A next generation thermochemical code, 20:27378 
(R;US) 

Explosive performance on the non-proliferation experiment, 
20:27322 (RA;US) 

Microstructural model of mechanical initiation of energetic mate- 
rials, 20:27356 (R;US) 

Modeling the NPE, 20:27323 (RA;US) 

Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 

DETONATORS 

Photoconductive semiconductor switches for firing sets and 

electro-optic modulators, 20:27020 (R;US) 
DEUTERIUM 

Calculations of kinetics isotope effects of deuterium in selected 
radical reactions in gaseous phase, 20:26787 (IA;PL;In Polish) 

Permeation of hydrogen through metals by hydrogen ion beam, 
20:28212 (RA:JP;In Japanese) 

DEUTERIUM TARGET 

Cumulative pion and proton production in p-D collisions at 4.45 
and 8.9 GeV/c, 20:28071 (RA;XJ) 

Deuteron photodisintegration by linear polarized photons., 
20:28081 (R;UA) 

Effects of relativistic corrections in deuteron electrodisintegra- 
tion., 20:28082 (R;UA) 

Photon absorption by two protons in 2He, 20:28065 (RA;JP) 

Recent experiments at LEGS, 20:28063 (RA;JP) 

Spin-dependent and spin-independent deuteron structure func- 
tions and nuclear Fermi effect, 20:28079 (R;XJ) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON REACTIONS 

Correlations between polarization observables in inclusive 
deuteron breakup, 20:28035 (R:XJ) 

One-spin pion asymmetry in the dt + A — 2+(90°) + X pro- 
cess, 20:28070 (RA;XJ;in Russian) 

The study of the tensor analyzing power in cumulative particle 
production on a polarized deuteron beam at the Dubna syn- 
chrophasotron, 20:28073 (RA;XJ) 

Tritium production from a low voltage deuterium discharge on 
palladium and other metals, 20:28300 (R;US) 


modeling of energetic materials, 


DIFFRACTION (ELECTRON) 


DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEUTERONS 

Quark description of baryon-baryon components in the 
deuteron, 20:27916 (IA;RU) 

The spin structure of the deuteron, 20:28088 (RA;US) 

DEVICES 
See EQUIPMENT 
DFR REACTOR 

Dounreay PFR irradiation history for the joint US/UK actinide 
sample exposures, 20:25879 (R;US) 

US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 

DFR-350 REACTOR 
See DFR REACTOR 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
TOMOGRAPHY 

TPX diagnostics for tokamak operation, plasma control and ma- 
chine protection, 20:28328 (R;US) 

Trace analysis using PTR-MS (proton-transfer-mass spectrome- 
try), 20:27224 (IA;AT;In German) 

DIAMONDS 

Carbon atom, dimer and trimer chemistry on diamond surfaces 
from molecular dynamics simulations, 20:26702 (R;US) 

Nonlinear optical spectroscopy of diamond surfaces, 20:28133 
(R;US) 

DIAMOX PROCESS 
See DESULFURIZATION 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

An evidence for the excited state of the S=-2 stable light 
dibaryon, 20:28003 (RA;XJ) 

Searching for the H dibaryon at Brookhaven, 20:27979 (RA;US) 

DIELECTRIC MATERIALS 

Laser induced damage in multilayer dielectric gratings due to ul- 
trashort laser pulses, 20:28420 (R;US) 

Selected studies of magnetism at high pressure, 20:26634 (R;US) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIES 

Investment cast AISI H13 tooling for automotive applications, 
20:26454 (R;US) 

The effect of microstructure on the thermal fatigue resistance of 
investment cast and wrought AISI H13 hot work die steel, 
20:26581 (R;US) 

DIESEL ENGINES 
Fuel supply system and method for coal-fired prime mover, 
20:25782 (PA;US) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIFFERENTIAL CALCULUS 

ADIFOR 2.0 user’s guide (Revision B), 20:28499 (R;US) 

Automatic differentiation, tangent linear models, and (pseudo) 
adjoints, 20:27746 (R;US) 

On automatic differentiation of codes with COMPLEX arithmetic 
with respect to real variables, 20:28498 (R;US) 

DIFFERENTIAL THERMAL ANALYSIS 
Characterization of openings, 20:26272 (R;FR;In French) 
DIFFRACTION 
See also ELECTRON DIFFRACTION 
NEUTRON DIFFRACTION 
X-RAY DIFFRACTION 

Diffraction of metastable argon atoms in standing light waves, 
20:27832 (IA;AT;in German) 

Fresnel equations and transmission line analogues for diffrac- 
tion gratings, 20:27851 (R;US) 

DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
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DIFFRACTION (NEUTRON) 


DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 
Laser induced damage in multilayer dielectric gratings due to ul- 
trashort laser pulses, 20:28420 (R;US) 
Near field imaging of atom diffraction gratings: the atomic Talbot 
effect, 20:28204 (IA;AT) 
DIFFUSION 
See also GASEOUS DIFFUSION 
Determination of diffusion coefficients using temperature- 
programmed  surface-segregation, 20:27796 (IA;AT;In 
German) 
Generalized spectral representations of chaotic maps displaying 
intermittency and anomalous diffusion, 20:26935 (RA;US) 
implementation of a random displacement method (RDM) in the 
ADPIC model framework, 20:27499 (R;US) 
Neutron physical investigations of hydrogen in filament struc- 
tures, 20:28103 (IA;AT;In German) 
DIFFUSION BARRIERS 
105 K East isolation barrier acceptance analysis report, 
20:26839 (R;US) 
DIGESTER GAS 
See METHANE 
DIGITAL FILTERS 
A wavelet phase filter for emission tomography, 20:27630 (R;US) 
DIGITAL SYSTEMS 
An on-line NMR technique with a programmabie processor, 
20:27207 (R;US) 
Contribution to the safety assessment of instrumentation and 
control software for nuclear power plants: Application to SPIN 
N4, 20:26004 (RA;US) 
Environmental testing of a prototypic digital safety channel, Phase 
|: System design and test methodology, 20:26000 (RA;US) 
DIMETHYL SULFOXIDE 
See DMSO 
DINING CAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT GAIN SYSTEMS 
Thermal and economic optimization of the direct gain, 20:25739 
(R;FR;In French) 
DIRECTIONAL DRILLING 
A synopsis of environmental horizontal wells at the Savannah 
River Site, 20:27589 (R;US) 
Support of EOR to independent producers in Texas. [Quarterly 
report], January 30, 1995—April 30, 1995, 20:25173 (R;US) 
DISCHARGES (IONIZATION) 
See IONIZATION 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISCRIMINATORS 
A monolithic constant-fraction discriminator using distributed R- 
C delay-line shaping, 20:27131 (R;US) 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISKS (MAGNETIC) 
See MAGNETIC DISKS 
DISLOCATIONS 
Influence of dislocations on electronic properties of nipi struc- 
tures, 20:28158 (IA;AT;in German) 
DISMANTLEMENT (NUCLEAR WEAPONS) 
See NUCLEAR WEAPONS DISMANTLEMENT 
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DISPERSANTS (CHEMICAL) 

See SURFACTANTS 

DISPLACEMENT FLUIDS 

Improving reservoir conformance using gelled polymer systems. 
Eleventh quarterly report, April 1, 1995-June 30, 1995, 
20:25175 (R;US) 

Responsive copolymers for enhanced petroleum recovery. 
Quarterly progress report, March 21, 1995—June 22, 1995, 
20:25176 (R;US) 

DISPLACEMENT GAGES 

Coordinate measuring machine test standard apparatus and 

method, 20:27296 (PA;US) 
DISPLAY DEVICES 

A different approach to designing visual displays and worksta- 
tions, 20:25874 (R;US) 

Effects of processing on the low-voltage performance of 
cathodoluminescent garnet phosphors, 20:28570 (R;US) 

Improving the diversity of manufacturing electroluminescent flat 
panel displays, 20:26707 (R;US) 

Sputter deposition of ZnS:Mn/SrS:Ce multilayer stacks for use 
as white phosphor thin film electroluminscent panels, 
20:28568 (R:US) 

DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTRIBUTED COLLECTOR POWER PLANTS 
Simulation of the part-load behavior of a 30 MWe SEGS plant, 
20:25734 (R;US) 
DISTRIBUTED DATA PROCESSING 
An unconventional method for load balancing, 20:28503 (R;US) 
DIVERTORS 

Analysis of particle flow in the DIll-D SOL and divertor, 
20:28419 (R;US) 

Divertor particle exhaust and wall inventory on DIli-D, 20:28356 
(R;US) 

Research and development of divertor plates for LHD. High heat 


flux tests of various kinds of materials, 20:28390 (R;JP;In 
Japanese) 


TPX divertor modeling studies, 20:27187 (R;US) 
DMSO 
Hazard assessment of residues from DMSO solutions of PBX- 
9404 and LX-10, 20:27379 (R;US) 
DNA 
A laser scanner for imaging fluorophore labeled molecules in 
electrophoretic gels, 20:27620 (R;US) 
DNA ADDUCTS 
In vitro synthesis and purification of PhiP-deoxyguanosine and 
PhIP-DNA oligomer covalent complexes, 20:27625 (RA;US) 
DNA SEQUENCING 
Establishing a framework for comparative analysis of genome 
sequences, 20:27626 (R;US) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION 
Publications desktop survival guide, 20:28561 (R;US) 
DOEL-4 REACTOR 
The actual practice of air cleaning in Belgian nuclear facilities, 
20:26021 (RA;US) 
DOLOMITE 
Spectrophotometric method of Sc determination in dolomite and 
superphosphate, 20:26759 (IA;PL;in Polish) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPING (CRYSTAL) 
See CRYSTAL DOPING 
DORMITORIES 
See RESIDENTIAL BUILDINGS 





DOUBLET-3 DEVICE 
Analysis of particle flow in the DIll-D SOL and divertor, 
20:28419 (R;US) 
Current profile evolution during fast wave current drive on the 
Dill-D tokamak, 20:28274 (R;US) 
Direct electron heating with directional fast wave launch on DIll- 
D. Revision 1, 20:28277 (R;US) 
Divertor particle exhaust and wall inventory on DIili-D, 20:28356 
(R:US) 
Experimental studies of fast wave propagation in DIil-D, 
20:28273 (R;US) 
Fast wave current drive on Dill-D, 20:28270 (R;US) 
First results on fast wave current drive in advanced tokamak 
discharges in DIll-D, 20:28280 (R;US) 
Summary of recent studies of beam-driven BAE and chirping 
modes in Dill-D, 20:28271 (R;US) 
Traveling wave antenna for fast wave heating and current drive 
in tokamaks, 20:28362 (R;US) 
DOUGLAS POINT SITE 
See MARYLAND 
POWER PLANTS 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOWA PROCESS 
See DESULFURIZATION 
DOWNHOLE iNFORMATION SYSTEMS 
See MWD SYSTEMS 
DRAFT CONTROL SYSTEMS 
Leak testing of bubbie-tight dampers using tracer gas tech- 
niques, 20:25861 (RA;US) 
DRIFT (ELECTRON) 
See ELECTRON DRIFT 
DRIFT CHAMBERS 
Determination of the spatial position of the sensitive wires in the 
drift tubes with an X-rays beam, 20:27235 (RA;XJ;in Russian) 
Propagation of the trip behavior in the VENUS vertex chamber, 
20:27140 (R;JP;in Japanese) 
DRIFT INSTABILITY 
Gyrokinetic simulation of isotope scaling in tokamak plasmas, 
20:28323 (R;US) 
DRILL CORES 
It's material strength, not a negative Grueneisen gamma, 
20:27414 (RA;US) 
Recognition and use of induced fractures and other features in 
core produced by the coring process, 20:25170 (R;US) 
Rock strength under explosive loading, 20:26690 (RA;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING FLUIDS 
A field strategy to monitor radioactivity associated with investi- 
gation derived wastes returned from deep drilling sites, 
20:27584 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
A four fluid model for two-phase flow, 20:26924 (RA;US) 
integral boundary layer theory for flow around axisymmetric fluid 
bodies, 20:26938 (RA;US) 
DRUG ABUSE 
Brain imaging studies of the cocaine addict: Implications for re- 
inforcement and addiction, 20:27631 (R;US) 
DRUGS 
Advances in associated-particle sealed-tube neutron probe di- 
agnostics for substance detection, 20:25583 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Technical issues for possible dry storage of DOE owned spent 
nuclear fuels, 20:25389 (R;US) 


EBWR REACTOR 


DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DTA 
See DIFFERENTIAL THERMAL ANALYSIS 
DUBNA SYNCHROCYCLOTRON 
Investigations at the Dubna phasotron, 20:27055 (IA;RU) 
DUCTS 


Developing and fully developed laminar heat transfer in round 
ducts, 20:26943 (IA;EG) 


Experimental study on the particles deposition in the sampling 
duct, 20:25964 (RA;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 
Safety Aspects of Valve Piping System subjected to Dynamic 
Loads, 20:25803 (IA;EG) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
Dynamics of ultra-small aerosols and their influence on the for- 
mation of clouds and climate, 20:27709 (IA;AT;In German) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 152 


Superdeformation and hyperdeformation at high spin, 20:28020 
(R;US) 


E 


EARLY RADIATION INJURIES 

See RADIATION INJURIES 

EARTH ATMOSPHERE 

A technique using a stellar spectrographic plate to measure ter- 
restrial ozone column depth, 20:27503 (R;US) 

Implementation of a random displacement method (RDM) in the 
ADPIC model framework, 20:27499 (R;US) 

EARTH PLANET 

Interception and disruption, 20:27043 (R;US) 

The Shoemaker-Levy 9 impact plumes on Jupiter: Implications 
for threat to satellites in low-Earth orbit, 20:26895 (R;US) 

EARTHQUAKES 

Constraints on equivalent elastic source models from near- 
source data, 20:27422 (RA;US) 

Modeling seismic and atmospheric wave fields generated by 
near surface sources, 20:27429 (RA;US) 

Seismic behaviour of fuel assembly, 20:25983 (R;KR;In Korean) 

Seismic waveform modeling of explosions at distances of 10- 
100 km, 20:27354 (RA;US) 

Status report on method and results for new discriminants and 
combinations of discriminants for different ranges, 20:27759 
(R;US) 

EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 

A different approach to designing visual displays and worksta- 
tions, 20:25874 (R;US) 

A master-follower type distributed scheme for reactor inlet tem- 
perature control, 20:25873 (R;US) 

Determining subcriticality for EBR-Il, 20:25875 (R;US) 

Simulation and experimental studies of operators’ decision 
styles and crew composition while using an ecological and 
traditional user interface for the control room of a nuclear 
power plant, 20:26007 (RA;US) 

System modelling to support accelerated fuel transfer rate at 
EBR-II, 20:25872 (R;US) 

EBWR REACTOR 

Decontamination and decommissioning of the Experimental 
Boiling Water Reactor at Argonne National Laboratory, 
20:26058 (R;US) 
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ECCS 


ECCS 
See also CORE SPRAY SYSTEMS 
HIGH PRESSURE COOLANT INJECTION 

General description of KAERI LBLOCA realistic evaluation model 
(REM) for ECCS evaluation, 20:25930 (R;KR;In Korean) 

Improvements to the RELAP5/MOD3 reflood model and uncer- 
tainty quantification of reflood peak clad temperature, 
20:25931 (R;KR;in Korean) 

The effect of uncertainties in nuclear reactor plant-specific fail- 
ure data on core damage frequency, 20:25935 (R;US) 

ECONOMIC ANALYSIS 

See also COST BENEFIT ANALYSIS 

Statistical analysis of energy saving in old individual housing, 
20:26144 (R;FR;In French) 

ECONOMIC DEVELOPMENT 
Restoring our urban communities: A model for an empowered 
America, 20:26150 (R;US) 
ECONOMIC GROWTH 
See ECONOMIC DEVELOPMENT 
ECONOMICS 

See also ECONOMIC ANALYSIS 

Economic evaluation of energy projects, 20:26164 (R;DK;In 
Danish) 

Effect of Surface Fouling on the Economic Operation of Heat 
Exchangers, 20:25928 (IA;EG) 

Wave energy converters. Generic technical evaluation study. 
Annex report B5. Methodology for reliability and economic as- 
sessment, 20:25769 (R;DK) 

EDGE LOCALIZED MODES 

Alfven frequency modes at the edge of TFTR plasmas, 

20:28317 (R;US) 
EDTA 

Regeneration of ferrous EDTA in an SO2/NO, scrubber system 

by electrochemical methods, 20:25091 (R;US) 
EDUCATION 

See also TRAINING 

K-12 science education reform will take a decade, and commu- 
nity partnerships hold best hope for success, 20:28465 (R;US) 

NUC’s Say YES to Oakland Unified School District. Technical 
report No. 3, 20:26157 (R;US) 

EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

Educational experiments of radiochemistry in the nuclear engi- 
neering school, 20:28487 (R;JP;in Japanese) 

Fort Worth Museum of Science and History: Reports on Federal 
Awards Program for the year ended September 30, 1994, 
20:28479 (R;US) 

UC Berkeley Nuclear Engineering Curriculum and Research En- 
hancement. Final report, February 14, 1993-—February 14, 
1995, 20:25801 (R;US) 

EDUCATIONAL TOOLS 

A study of advanced training technology: Emerging answers to 
tough questions, 20:28468 (R;US) 

Hydromania II: Journey of the oncorhynchus. Summer Science 
Camp curriculum, 20:26155 (R;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 
EHD GENERATORS 

Rapid prototyping of a micro pump with laser micromaching, 

20:26252 (R;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM ADDITIONS 
See ALLOYS 
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EKA-PLATINUM 
See ELEMENT 110 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTICITY 
Constraints on elastic parameters and implications for lithology 
on VTI media, 20:27761 (R;US) 
Equivalent elastic treatment of near source propagation, 
20:27425 (RA;US) 
ELASTOMERS 
Mechanical behavior of a suite of elastomers used for seismic 
base isolation, 20:26659 (R;US) 
ELECTRIC APPLIANCES 
Electrical signature analysis (ESA) developments at the Oak 
Ridge Diagnostics Applied Research Center, 20:26301 (R;US) 
ELECTRIC BATTERIES 
See also THERMAL BATTERIES 
Designer carbons as potential anodes for lithium secondary bat- 
teries, 20:26131 (R;US) 
Exchange coefficient (air side) in the continuous fin batteries 
with one raw of tubes, 20:26911 (R;FR;In French) 
Materials issues in lithium ion rechargeable battery technology, 
20:26136 (R;US) 
Polymer electrolytes, problems, prospects, and promises, 
20:26134 (R;US) 
Thermal control of electric vehicle batteries, 20:26456 (R;US) 
Thin-film rechargeable lithium batteries, 20:26132 (R;US) 
ELECTRIC CABLES 
See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
Electro-optic component mounting device, 20:27277 (PA;US) 
ELECTRIC COILS 
Investigation of the liquid low-level waste evaporator steam coil 
failure and supporting laboratory studies, 20:25345 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also MAGNETORESISTANCE 
SUPERCONDUCTIVITY 
Electrical conductivity and structure of highly-oriented poly- 
acetylene, 20:26526 (IA;AT;in German) 
ELECTRIC CONDUCTORS 
Liquid helium boil-off measurements of heat leakage from 
sinter-forged BSCCO current leads under DC and AC condi- 
tions, 20:28217 (R;US) 
ELECTRIC CONTACTS 
Mechanism of electromigration failure in Al thin film intercon- 
nects containing Sc, 20:27041 (R;US) 
The influence of grain structure on the reliability of narrow Al- 
based interconnects, 20:27040 (R;US) 
ELECTRIC CONTROLLERS 
Use of a variable frequency source with a single-mode cavity to 
process ceramic filaments, 20:26998 (R;US) 
ELECTRIC COOPERATIVES 
See ELECTRIC UTILITIES 
ELECTRIC CURRENTS 
Phase resolved current-voltage characteristic in the Shubnikov- 
phase of YBa2Cu307, 20:26624 (IA;AT;In German) 
ELECTRIC FIELDS 
Microwave measurements of the BNL/SLAC/UCLA 1.6 cell pho- 
tocathode rf gun, 20:27125 (R;US) 
ELECTRIC IMPEDANCE 
Experimental study of coupling impedance: Part | longitudinal 
impedance measurement techniques, 20:27201 (R;US) 
ELECTRIC MEASURING INSTRUMENTS 
Comparison of the APS and UGIMAG Helmholtz coil systems, 
20:27166 (R;US) 
The problem of time-dependent optical voltage measurement of 
experiments with fast pulsheating, 20:28154 (IA;AT;In German) 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
Challenges of equipment qualification using today’s standards 
with emphasis on a class 1E motor program, 20:25951 (RA;US) 
Detection of pump degradation, 20:25946 (RA;US) 





Detection of pump degradation, 20:25974 (R;US) 

Nature and measurements of torque ripple of permanent- 
magnet adjustable-speed motors, 20:26851 (R;US) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Development of the computer model by using LINGO for Elec- 
tric System Expansion Planning, 20:25901 (R;KR:In Korean) 

Electric power annual 1994. Volume 1, 20:26119 (R;US) 

Electric retail market options: The customer perspective, 
20:26241 (R;US) 

Literature for American Power Conference, 20:25776 (R;US) 

Robotic maintenance of the EDF transmission (63 to 400 kV) 
network: feasibility study and effects on tower design, 
20:26111 (R;FR;In French) 

Security studies at the planning stage: influence of severe inci- 
dents on the stability of the French power system, 20:26109 
(R;FR;In French) 

Targeting commercial and industrial customers with GIS, 
20:26220 (RA;US) 

The strategy for reactive energy compensation on the French 400 
kV network. Long term orientations, 20:26110 (R;FR;In French) 

ELECTRIC POWER INDUSTRY 

Competitive intelligence: Getting to know your competitors like 
you have never known them before, 20:26234 (RA;US) 

Electric retail market options: The customer perspective, 
20:26241 (R;US) 

Marketing research for energy service design, 20:26236 (RA;US) 

Public-policy responsibilities in a restructured electricity indus- 
try, 20:26413 (R;:US) 

The changing role of market research as utilities shift focus from 
rate cases to market places, 20:26235 (RA;US) 

Three strikes and you're out! An exploration of the 22 im- 
mutable laws of marketing and their implications for retail 
competition, 20:26237 (RA;US) 

ELECTRIC POWER RESEARCH INSTITUTE 

See EPRI 

ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC PROBES 
Storage ring cavity higher-order mode dampers for the Ad- 
vanced Photon Source, 20:27103 (R;US) 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC UTILITIES 
Competition 

The conversion model: A strategic market segmentation system 
based on customer commitment and potential to change, 
20:26436 (RA;US) 

Your customers may be satisfied, but are they loyal?, 20:26437 
(RA;US) 

Decision Making 

Managing customer satisfaction: New approaches to measure- 

ment and implementation, 20:26430 (RA;US) 
Energy Conservation 

Using conjoint analysis as a program evaluation tool, 20:26443 
(RA;US) 

Energy Management 

Bounded decision making and analytical biases in demand side 
management, 20:26239 (R;US) 

Environmental Policy 
The utility and its customer: A complex relationship, 20:26438 
(RA;US) 
Information Needs 
Marketing Data Warehouse, 20:26221 (RA;US) 
Load Management 

Bounded decision making and analytical biases in demand side 
management, 20:26239 (R;US) 

Tomorrow's energy today for cities and counties - keep it cool 
with thermal energy storage, 20:26231 (R;US) 

U.S. electric utility demand-side management 1993, 20:26230 
(R;US) 


ELECTRIC UTILITIES 
Pianning 


Marketing 

Application of discrete choice analysis for DSM program design, 
20:26408 (RA;US) 

Applying needs-based segmentation to industrial customers, 
20:26233 (RA;US) 

Assessing the worth of electric products and services in a new 
competitive marketplace: A review of market research 
methodologies and analytic tools, 20:26423 (RA;US) 

Boards and panels aren't just wood products anymore: Two in- 
novative customer feedback techniques at Duke Power, 
20:26420 (RA;US) 

Business strategy segments: Commercial customers and en- 
ergy efficiency, 20:26232 (RA;US) 

Cleaning up the customer satisfaction waste dump, 20:26432 
(RA;US) 

Collecting program planning and evaluation data from low- 
income, minority households: A case study baseline survey, 
20:26429 (RA;US) 

Deriving models of customer satisfaction: A comparison of alter- 
native quantitative approaches, 20:26433 (RA;US) 

Developing a customer driven renewable program: Public ser- 
vice company of Colorado’s use of market research findings, 
20:26161 (RA;US) 

Distinguishing between satisfaction and loyalty: Conceptual, 
methodological & analytical differences, 20:26435 (RA;US) 
Good neighbors make good participants: Measures of social in- 
teraction as a predictor of program participation, 20:26424 

(RA;US) 

Househol’’s choices of efficiency levels for appliances: Using 
stated- and revealed-preference data to identify the importance 
of rebates and financing arrangements, 20:26409 (RA;US) 

Integrated program design, delivery, & evaluation: A formula for 
utility success in the turbulent 1990's, 20:26427 (RA;US) 

Managing customer satisfaction: New approaches to measure- 
ment and implementation, 20:26430 (RA;US) 

Reengineering into service excellence research in search of ex- 
cellence, 20:26160 (RA;US) 

Removing bias from free-ridership surveys: An application of 
the randomized response technique, 20:26428 (RA;US) 

Target marketing to needs based segments, 20:26426 (RA;US) 

The Public Service Company of Colorado customer satisfaction 
index (examination of Anova and neural network models), 
20:26434 (RA;US) 

The conversion model: A strategic market segmentation system 
based on customer commitment and potential to change, 
20:26436 (RA;US) 

The use of market research in the implementation and evalua- 
tion of interactive voice response systems, 20:26439 (RA;US) 

The utility and its customer: A complex relationship, 20:26438 
(RA;US) 

Using alternative segmentation techniques to examine residen- 
tial customer's energy needs, wants, and preferences, 
20:26442 (RA;US) 

Using customer values as a market driver to override program 
incentives: Consumers Power Company's Lighten the Load 
Program, 20:26421 (RA;US) 

Using pilot programs to test DSM program features: Wisconsin 
Electric Power Company's air conditioning direct load control 
program, 20:26425 (RA;US) 

Valuing improvements in health and environmental quality in 
Wisconsin: Using willingness to pay as a measurement tool, 
20:26422 (RA;US) 

Voice of the customer: Customer satisfaction measurement re- 
sults, recommendations and action plans, 20:26431 (RA;US) 
Your customers may be satisfied, but are they loyal?, 20:26437 

(RA;US) 


Performance 
Assessing the worth of electric products and services in a new 
competitive marketplace: A review of market research 
methodologies and analytic tools, 20:26423 (RA;US) 


Planning 
Municipal electric utilities: Establishment and transformation, 
20:26412 (R;US) 
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ELECTRIC UTILITIES 
Public Opinion 


Public Opinion 

Using customer values as a market driver to override program 
incentives: Consumers Power Company’s Lighten the Load 
Program, 20:26421 (RA;US) 

Public Relations 

Boards and panels aren’t just wood products anymore: Two in- 
novative customer feedback techniques at Duke Power, 
20:26420 (RA;US) 

Cleaning up the customer satisfaction waste dump, 20:26432 
(RA;US) 

Deriving models of customer satisfaction: A comparison of alter- 
native quantitative approaches, 20:26433 (RA;US) 

Distinguishing between satisfaction and loyalty: Conceptual, 
methodological & analytical differences, 20:26435 (RA;US) 

Good neighbors make good participants: Measures of social in- 
teraction as a predictor of program participation, 20:26424 
(RA;US) 

Integrated program design, delivery, & evaluation: A formula for 
utility success in the turbulent 1990's, 20:26427 (RA;US) 

Reengineering into service excellence research in search of ex- 
cellence, 20:26160 (RA;US) 

The Public Service Company of Colorado customer satisfaction 
index (examination of Anova and neural network models), 
20:26434 (RA;US) 

The conversion model: A strategic market segmentation system 
based on customer commitment and potential to change, 
20:26436 (RA;US) 

The use of market research in the implementation and evalua- 
tion of interactive voice response systems, 20:26439 (RA;US) 

The utility and its custorner: A complex relationship, 20:26438 
(RA;US) 

Using alternative segmentation techniques to examine residen- 
tial customer's energy needs, wants, and preferences, 
20:26442 (RA;US) 

Using conjoint analysis as a program evaluation tool, 20:26443 
(RA;US) 

Voice of the customer: Customer satisfaction measurement re- 
sults, recommendations and action plans, 20:26431 (RA;US) 

Your customers may be satisfied, but are they loyal?, 20:26437 
(RA;US) 

Rate Structure 

Electric retail market options: 
20:26241 (R;US) 

Justification for 
20:26242 (R;US) 

Technical feasibility assessment and development of a proof-of- 
concept electric utility rate schedule evaluation tool 
(RateSET), 20:26243 (R;US) 

Renewable Resources 

Developing a customer driven renewable program: Public ser- 
vice company of Colorado’s use of market research findings, 
20:26161 (RA;US) 

Statistical Data 

Electric power monthly, July 1995 - with data for April 1995, 

20:26229 (R;US) 
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assemblies by electrochemical methods and microanalysis, 
20:26261 (R;US) 
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ELECTROLYSIS 
The design of an automated electrolytic enrichment apparatus 
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lenses, 20:27146 (R;US) 
ELECTROMAGNETIC PULSES 
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An automated system for studying the power distribution of elec- 
tron beams, 20:26594 (RA;US) 
ELECTRON BEAMS 
Comparison of axial and radial electron beam-breakup transit- 
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ELEMENTS 
See also METALS 
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Planning that works: Empowerment through stakeholder fo- 
cused interactive planning (SFIP), 20:26152 (RA;US) 

ENERGY GAP 

Selected studies of magnetism at high pressure, 20:26634 (R;US) 
ENERGY INFORMATION ADMINISTRATION 
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ENERGY MODELS 

Directory of energy information administration models 1995, 

20:26146 (R;US) 
ENERGY POLICY 

Economic evaluation of energy projects, 20:26164 (R;DK;in 
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ENVIRONMENTAL QUALITY 
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Effective parameters, effective processes: From porous flow 
physics to in situ remediation technology, 20:27545 (R;US) 

Natural organic compounds as tracers for biomass combustion 
in aerosols, 20:25691 (R;US) 

SAMFT2D: Single-phase and multiphase flow and transport in 2 
dimensions. Version 2, Documentation and user’s guide, 
20:27537 (R;US) 

Site-specific meteorology identification for DOE facility accident 
analysis, 20:27505 (R;US) 

EPA 
See USEPA 
EPIDEMIOLOGY 

Stability analysis for a general age-dependent vaccination 

model, 20:28516 (R;XA) 
EPITAXY 

Critical layer thickeners and stress relaxation in lattice defec- 

tively adapted epitaxy layers, 20:28208 (IA;AT;In German) 
EPOXIDES 

impregnating magnetic components with MDA free epoxy, 
20:26730 (R;US) 

Pyrolysis of epoxies used for thermal-battery headers, 20:26135 
(R;US) 

EPOXY COMPOUNDS 

See EPOXIDES 
EPR 

See ELECTRON SPIN RESONANCE 
EPRI 

Applying needs-based segmentation to industrial customers, 

20:26233 (RA;US) 
EPSILON RESONANCES 
See MESONS 

EQUATIONS OF STATE 

Isentrope energy, Hugoniot temperature, 
Gruneisen equation of state, 20:27359 (R;US) 

Quantum hydrodynamic equations of state for supernovae- 
explosions and generation of neutron stars, 20:27838 
(IA;AT;in German) 

Relativistic equation of state for nuclear matter using an 1/N ap- 
proximation for finite temperatures and densities, 20:28028 
(IA;AT;In German) 

The derivation of material properties from measurements of ra- 
diation induced stress-time histories, 20:26575 (R;US) 

EQUIPMENT 

See also APPLIANCES 

ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 
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A practical microgripper by fine alignment, eutectic bonding and 
SMA actuation, 20:26739 (R;US) 

Long-term decontamination engineering study. Volume 1, 
20:25447 (R;US) 

Meeting performance goals by the use of experience data, 
20:25978 (R;US) 

New photolithography stepping machine, 20:27031 (R;US) 

Preliminary design and estimate of capital and operating costs 
for a production scale application of laser decontamination 
technology, 20:25311 (R;US) 

Radiation dose assessments to support evaluations of radiologi- 
cal control levels for recycling or reuse of materials and 
equipment, 20:27722 (R;US) 

Structural evaluation in the design of electrorefiner, 20:25249 
(R;US) 

The effect of mean-flow three dimensionality on turbulent 
boundary layer structure and heat transfer, 20:26926 (RA;US) 

EQUIPMENT PROTECTION DEVICES 

Electrical performance of a string of magnets representing a 
half-cell of the LHC machine, 20:27149 (R;US) 

Hall-effect arc protector, 20:27006 (PA;US) 

ERBIUM 158 
Superdeformation and hyperdeformation at high spin, 20:28020 
(R;US) 

ESR 

See ELECTRON SPIN RESONANCE 
ESTONIA 

Energy forests in Estonia. Situation in 1994, 20:25661 (RA;SE) 
ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 

See MESONS 
ETCHING 

Automated plasma control with optical emission spectroscopy, 
20:27029 (R;US) 

LLNL large-area inductively coupled plasma (ICP) source: Ex- 
periments, 20:27808 (R;US) 

ETHANOL 

A low energy continuous reactor separator for the production of 
ethanol from starch, molasses and cellulose. Fourth quarterly 
report to the Energy Related Inventions Program, January 
16—March 15, 1995, 20:25682 (R;US) 

Binary condensation in a supersonic nozzle, 20:26919 (R;US) 

ETHANOL FUELS 

Impact of the renewable oxygenate standard for reformulated 
gasoline on ethanol demand, energy use, and greenhouse 
gas emissions, 20:26463 (R;US) 

ETHANOL PLANTS 

System study - Techno/economical reviews of a number of pro- 
cess combinations of ethanol processes and other relevant 
industrial processes, 20:26467 (R;SE) 

ETHERS 
Thermal reaction studies of organic model compound-mineral 
matter interactions in solids, 20:25078 (R;US) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See ETHERS 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

Kinetic measurements on elementary fossil fuel combustion re- 
actions over wide temperature ranges. Progress report, May 
1, 1984-November 30, 1986, 20:26826 (R;US) 

Numerical study of ethylene and acetylene laminar flame 
speeds, 20:26834 (R;US) 

ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 


EVEN-EVEN NUCLEI 


ETHYNE 
See ACETYLENE 
ETHYRONE 
See ORGANIC SULFUR COMPOUNDS 
ETHYRONEETHYL PHOSPHINATE 
See ORGANIC SULFUR COMPOUNDS 
ETIOPORPHYRINS 
See PORPHYRINS 
ETRR-1 REACTOR 
Risk assessment for ET-RR-1, 20:26010 (IA;EG) 
EURATOM 
Criteria for exemption from the requirement of reporting in the 
EURATOM basic safety standards, 20:27678 (RA;XA) 
EURELIOS SOLAR POWER PLANT 
See TOWER FOCUS POWER PLANTS 
EUROPE 
See also USSR 
Ultrafast spectroscopy at LENS (Laboratorio Europeo di Non- 
Lineari Spettroscopie): Exciton relaxation and recombination 
dynamics in semiconductor quantum structures, 20:27835 
(IA;AT) 
EUROPEAN ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 
See CERN 
EUROPIUM 151 
Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
EUROPIUM 152 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
EUROPIUM 154 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
EUROPIUM 155 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
EUROPIUM COMPLEXES 
Spectrophotometric study of lanthanide(IIl) complexes with 
macrocyclic polyethers: 18C6 and DB24C8, 20:26788 
(IA;PL;In Polish) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVALUATION 
Double-shell tank waste system assessment status and sched- 
ule, 20:25449 (R:US) 
EVAPORATIVE COOLING 
Application of discrete choice analysis for DSM program design, 
20:26408 (RA;US) 
EVEN-EVEN NUCLEI 
See also CARBON 12 
CARBON 14 
DYSPROSIUM 152 
ERBIUM 158 
HAFNIUM 176 
HAFNIUM 180 
IRON 54 
LEAD 208 
OSMIUM 182 
PLUTONIUM 238 
PLUTONIUM 240 
PLUTONIUM 242 
RADIUM 226 
RADON 222 
RUTHENIUM 106 
STRONTIUM 90 
THORIUM 232 
TITANIUM 44 
TITANIUM 46 
TITANIUM 48 
TITANIUM 50 
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URANIUM 234 
URANIUM 238 
The energy bands of deformed and superdeformed nuclei., 
20:28036 (R;UA;In Russian) 


EXCHANGE (HEAT) 
See HEAT TRANSFER 


EXCIMER LASERS 
Collision stipulated energy transfer processes in a laser-induced 
cadmium + sodium vapor mixture, 20:28131 (IA;AT;in German) 
Production and loss channels in the formation of lallb excimers, 
20:26752 (IA;AT;In German) 
Transmission of the cornea using ArF-excimer laser light, 
20:27702 (IA;AT;in German) 


EXCITATION 
Electron excitation in nuclear scattering processes of astrophys- 
ically relevant energies, 20:28043 (IA;AT;In German) 


EXHAUST GASES 

A demonstration test and evaluation of the Cannon Low-NO, Di- 
gester System. Final report, 20:25797 (R;US) 

General Motors Corporation and Pacific Northwest Laboratory 
Staff Exchange: Instrumentation for rapid measurement of 
automotive exhaust emissions, 20:26462 (R;US) 

Remote monitoring of emissions using on-vehicle sensing and 
vehicle to roadside communications, 20:26455 (R;US) 

The IMPACTT model: Structure and technical description, 
20:26370 (R;US) 


EXPERIMENTAL BOILING WATER REACTOR 
See EBWR REACTOR 


EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 


EXPERIMENTAL DATA 
The neutron physics of concrete reflectors, 20:26704 (R;US) 


EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 


EXPERT SYSTEMS 
Adaptive capture of expert knowledge, 20:28526 (R;US) 


EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Assessment of the IVA3 code for multifield flow simulation. For- 
mal report, 20:25907 (R;US) 
DOE program on seismic characterization for regions of interest 
to CTBT monitoring, 20:26496 (R;US) 
Generation of low-frequency electric and magnetic fields during 
large- scale chemical and nuclear explosions, 20:27400 (R;US) 
Overview of experimental studies on vapor explosions, 
20:26945 (R;JP;In Japanese) 
Wave propagation modeling capabilities at LLNL: Applications 
to regional discrimination, 20:26495 (R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 
Advances in associated-particle sealed-tube neutron probe di- 
agnostics for substance detection, 20:25583 (R;US) 
Shock characterization of TOAD pins, 20:27372 (R;US) 
Thermal decomposition of energetic materials by STMBMS 
measurements: Application of Simultaneous Thermogravi- 
metric Modulated Beam Mass Spectrometry (STMBMS) to 
the study of energetic materials, 20:27376 (R;US) 


EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION APPARATUSES 
Mixing quality characterization in separations process tanks, 
20:26769 (R;US) 
EXTREME ULTRAVIOLET RADIATION 


Large-solid-angle illuminators for extreme ultraviolet lithography 
with laser plasmas, 20:27255 (R;US) 
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F MESONS 
See DSMESONS 
F-1540 RESONANCES 
See MESONS 
F-2030 RESONANCES 
See DSMESONS 
FABRY-PEROT INTERFEROMETER 
Vacuum deposited polymer/metal films for optical applications, 
20:27279 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
Working Group 7.0 Environmental Transport and Health Effects, 
Chernoby! Studies Project. Progress report, October 1994 — 
March 1995, 20:27729 (R;US) 
FALLOUT PARTICULATES 
See FALLOUT 
PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Small-scale production of electric power, 20:26392 (R;SE;In 
Swedish) 
FASTENERS 
Dynamic behavior of anchors in cracked and uncracked con- 
crete: A progress report, 20:25942 (RA;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULTLESS EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
FEASIBILITY STUDIES 
Draft project: Solar heating system for the Free School in Ved- 
dinge Bakker, 20:25744 (R;DK;In Danish) 
FEDERAL BUILDINGS 
See GOVERNMENT BUILDINGS 
FEDERAL REGION | 
See USA 
FEDERAL REGION Ii 
See USA 
FEDERAL REGION Ill 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION V! 
See USA 
FEDERAL REGION Vil 
See USA 
FEDERAL REGION Vill 
See USA 
FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 
Climate protection and energy. Focus on environment, 
20:26196 (1;DE;In German) 





Integrated solid waste management in Germany, 20:26410 
(R;US) 

Physical modeling of traffic with stochastic cellular automata, 
20:26374 (R;US) 

Project sponsorship in waste management and land regenera- 
tion. Projects 1988-1994, 20:26391 (1;DE;In German) 

FEDERAL WATER POLLUTION CONTROL ACT 

See CLEAN WATER ACTS 

FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

An assessment of potential hydrologic and ecologic impacts of 
constructing mitigation wetlands, Rifle, Colorado, UMTRA 
project sites (Uranium Mill Tailings Remedial Action (UM- 
TRA).), 20:25480 (R;US) 

Long-term Surveillance Plan for the Falls City Disposal Site, 
Falls City, Texas. Revision 1, 20:25481 (R;US) 

Publications desktop survival guide, 20:28561 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the In- 
active Uranium Mill Tailings Sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, Lithologic logs and monitor well 
construction information. Final report, 20:25534 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings sites at Rifle, Colorado. 
Appendix D, Final report, 20:25535 (R;US) 

Site observational work plan for the UMTRA Project site at 
Spook, Wyoming, 20:25479 (R;US) 

UMTRA ground water sampling techniques: Comparison of the 
traditional and low flow methods, 20:25482 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Ventilation system design for control of radioactive airborne par- 
ticulates during the decontamination and dismantiement 
(D&D) of the plant one ore silos, 20:27394 (RA;US) 

FERMENTATION 
Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Synchrotron studies of narrow band materials. Progress report, 
July 1, 1994—June 30, 1995, 20:26518 (R;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMILAB 

Proposal for Fermilab remote access via ISDN (Ver. 1.0), 

20:28513 (R;US) 
FERMILAB ACCELERATOR 

Lattice function measurement with TBT BPM data, 20:27080 
(R;US) 

The 8-GeV transfer line injection into main ring, 20:27135 (R;US) 

FERMILAB COLLIDER DETECTOR 
Prospects for the upgraded Tevatron, 20:27049 (R;US) 
FERMILAB TEVATRON 

A review of the Fermilab fixed-target program, 20:27981 (RA;US) 

Prospects for the upgraded Tevatron, 20:27049 (R;US) 

Recycler ring conceptual design study, 20:27050 (R;US) 

The main injector chromaticity correction sextupole magnets: 
Measurements and operating schemes, 20:27132 (R;US) 

FERNALD PRODUCTION PLANT 

See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 

See IRON COMPOUNDS 
FERRITE 

A model for the magnetic cores of linear induction accelerator 
cells, 20:27142 (R;US) 

FERRITIC STEELS 

Effects of material and loading variables on fatigue life of carbon 

and low-alloy steels in LWR environments, 20:25806 (R;US) 


FINANCIAL MANAGEMENT 


FERROCENE 
Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 
FERROELECTRIC MATERIALS 
Proceedings of the symposium on ‘physical properties and neu- 
tron diffractions on hydrogen-bonded ferroelectrics’, 20:28195 
(R;JP;In Japanese) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERROX PROCESS 
See DESULFURIZATION 
FERTILIZERS 
See also SUPERPHOSPHATES 
Effects of nutrient applications on fine-root dynamics and 
rootrhizosphere chemistry in a Norway spruce stand, 
20:27671 (R;SE) 
Sewage sludge as a fertilizer for short rotation energy coppice, 
20:25663 (RA;SE) 
Sludge fertilization in willow plantations, 20:25664 (RA;SE) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FIBER OPTICS 
Method for the continuous processing of hermetic fiber optic 
components and the resultant fiber optic-to-metal compo- 
nents, 20:27276 (PA;US) 
FIBROBLASTS 
Influence of photodynamic laser therapy on the morphology of 
the surface of human fibroblasts, 20:27700 (IA;AT;In German) 
FIELD TESTS 
Design of a welltest for determining two-phase hydraulic proper- 
ties, 20:25330 (R;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Affine Lie algebraic origin of constrained KP hierarchies, 
20:27881 (R;BR) 
Causal approach to (2+1)-dimensional Quantum Electrodynam- 
ics, 20:27880 (R;BR) 
Generalized Miura transformations, two-bosons KP hierarchies 
and their reduction to KdV hierarchies, 20:27876 (R;BR) 
The generic world-sheet action of irrational conformal field the- 
ory, 20:27895 (R;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 
Investigation of thin laser-driven flyer plates using streak imag- 
ing and stop motion microphotography, 20:26897 (R;US) 
Wave dynamics on a falling film, 20:26931 (RA;US) 
FILTERS 
See also AIR FILTERS 
MAGNETIC FILTERS 
OPTICAL FILTERS 
Assessment of ceramic membrane filters, 20:25043 (R;US) 
Fracture behavior of advanced ceramic hot-gas filters, 20:25777 
(R;US) 
Stress analysis of a flow plate for DRBEP-DG, 20:25984 
(R;KR;In Korean) 
FINANCIAL DATA 
Searching your site’s management information systems, 
20:28558 (RA;US) 
The Department of Energy Management System (DOEMS), 
20:26182 (RA;US) 
FINANCIAL INCENTIVES 
Removing bias from free-ridership surveys: An application of 
the randomized response technique, 20:26428 (RA;US) 
FINANCIAL MANAGEMENT 
See PROGRAM MANAGEMENT 
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FINISHED OILS 


FINISHED OILS 

See PETROLEUM PRODUCTS 
FINISHING (SURFACE) 

See SURFACE FINISHING 
FINITE ELEMENT METHOD 

A general FEM based solution algorithm, 20:26961 (RA;Fl) 

The design of a parallel adaptive paving all-quadrilateral mesh- 
ing algorithm, 20:28548 (R;US) 

FIRE HAZARDS 
Permeation of Tank C-103 sludge simulant by organic solvent. 
Revision 1, 20:27561 (R;US) 
FIREDAMP 
See METHANE 
FIRES 

Coupling the FIRAC and CFAST computer codes. Final report, 
20:28525 (R;US) 

Risk contribution from low power, shutdown, and other opera- 
tional modes beyond full power, 20:26074 (RA;US) 

FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Divertor particle exhaust and wail inventory on DIill-D, 20:28356 
(R;US) 

lon irradiation damage and EELS analysis of carbon materials, 
20:28367 (RA;JP;In Japanese) 

FISCHER-TROPSCH SYNTHESIS 

Technology development for cobalt F-T catalysts. Quarterly 
technical progress report No. 9, October 1, 1994—December 
31, 1994, 20:25697 (R;US) 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Annual Coded Wire 
20:25705 (R;US) 

Annual Coded Wire Tag Program: Washington Missing Produc- 
tion Groups, 20:25706 (R;US) 

SAVEnergy Action Plan: National Oceanic and Atmospheric Ad- 
ministration, National Marine Fisheries Service, Northwest 
Fisheries Science Center, Seattle, Washington, 20:26244 
(R;US) 

FISHES 

See also TROUT 

Assessment of size-dependent mercury distribution in King 
Mackerel, Scomberomorus cavalia, 20:27735 (R;US) 

FISSILE MATERIALS 
Accounting 

Fuel conditioning facility material accountancy, 20:25581 (R;US) 

SNM gamma-ray fingerprint monitor functional requirements 
and design specifications, 20:25586 (R;US) 

Criticality 

A method for managing the storage of fissile materials using 
criticality indices, 20:25261 (R;US) 

Bias in calculated kg, from subcritical measurements by the 
*52Cf-source-driven noise analysis method, 20:26852 (R;US) 

Consideration of criticality in a nuclear waste repository, 
20:25397 (R;US) 

Uranium systems to enhance benchmarks for use in the verifi- 
cation of criticality safety computer models. Final report, 
February 16, 1990—-December 31, 1994, 20:25911 (R;US) 

Verification of criticality accident alarm system for environmental 
restoration activities, 20:26853 (R;US) 

Detection 

Scoping study of SNM detection and indentification for adjunct 

on-site treaty monitoring. Final report, 20:26484 (R;US) 
Gamma Detection 

A transportable high-resolution gamma-ray spectrometer and 
analysis system applicable to mobile, autonomous or unat- 
tended applications, 20:25636 (R;US) 

Gamma Spectroscopy 

SNM gamma-ray fingerprint monitor functional requirements 

and design specifications, 20:25586 (R;US) 
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Inspection 

Progress toward mutual reciprocal inspections of fissile materi- 

als from dismantled nuclear weapons, 20:25615 (R;US) 
Inventories 

Analysis of insider threats against computerized nuclear materi- 

als accountability applications, 20:25637 (R;US) 
Monitoring 

Fast track demonstration of the straight-line system architec- 
ture, 20:25633 (R;US) 

The straight-line information security architecture, 20:28549 
(R;US) 

Non-Proliferation Policy 

Safeguard and security issues for the U.S. Fissile Materials Dis- 

position Program, 20:25632 (R;US) 
Nuclear Materials Management 

Open Skies and monitoring a fissile materials cut-off treaty, 

20:26473 (R;US) 
Qualitative Chemical Analysis 

Plutonium gamma-ray measurements for mutual reciprocal in- 

spections of dismantled nuclear weapons, 20:25638 (R;US) 
Radioactive Waste Disposal 

Proliferation resistance criteria for fissile material disposition is- 

sues, 20:25326 (R;US) 
Radiometric Analysis 

Development and characterization of a chamber gram estima- 

tor, 20:27254 (R;US) 
Safeguards 

Nuclear material control in the United States, 20:25631 (R;US) 

Safeguard and security issues for the U.S. Fissile Materials Dis- 
position Program, 20:25632 (R;US) 

Storage 

A method for managing the storage of fissile materials using 

criticality indices, 20:25261 (R;US) 
FISSION 

See also PHOTOFISSION 

Benchmarking the LAHET™ fission models, 20:28085 (R;US) 

Proceedings of the specialists’ meeting on science and engi- 
neering of fission 1993, 20:28083 (R;JP;In Japanese, English) 

FISSION PRODUCT RELEASE 

A study of reducing the increased reactor coolant activity due to 
fuel failure, 20:25833 (R;KR;In Korean) 

Computational fluid dynamics modeling for emergency pre- 
paredness & response, 20:27500 (R;US) 

NAUAHYGROS - A code for calculating aerosol behavior in nu- 
clear power plant containments following a severe accident, 
20:26084 (RA;US) 

Source terms released into the environment for a station black- 
out severe accident at the Peach Bottom Atomic Power 
Station, 20:26008 (R;US) 

Surface interactions of cesium and boric acid with stainless 
steel, 20:25936 (R;US) 

FISSION PRODUCTS 

Noble gas isotope measurements for spent nuclear fuel repro- 
cessing. IAEA Task 90/0A211 interim report, 20:25255 (R;US) 

US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSIONING PLASMA 
Possibilities for magnetic control of fission plasma propulsion, 
20:25881 (R;US) 

FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FLAME CHAMBER PROCESS 

See WASTE PROCESSING 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAMES 

Application of degenerate four-wave mixing spectroscopy to 
flames and plasmas, 20:26824 (RA;US) 

Direct numerical simulation of turbulent non-premixed methane- 
air flames, 20:26831 (R;US) 

Structure and stabilization of stretched premixed flames, 
20:26823 (RA;US) 





FLAVOR MODEL 
Gauge-independent correction of bonding of toponium decay, 
20:27887 (IA;AT;in German) 
FLINTLOCK OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
FLOCCULATION 
Novel microorganism for selective separation of coal from ash 
and pyrite. Sixth quarterly technical progress report, January 
1, 1995—March 31, 1995, 20:25064 (R;US) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 
Risk contribution from low power, shutdown, and other opera- 
tional modes beyond full power, 20:26074 (RA;US) 
FLOORS 
Remote Operated Vehicle with CO, Blasting (ROVCOz2). Phase 
1, 20:26856 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
An approximation of turbulent prandtl number in thermally devel- 
oping flows, 20:26962 (RA;Fl) 
Assessment of the IVA3 code for multifield flow simulation. For- 
mal report, 20:25907 (R;US) 
Elliptical vortices in shear: Hamiltonian moment formulation and 
Melnikov analysis, 20:27814 (R;US) 
On the experimental and computational modelling at Out- 
okumpu Research Oy, 20:26588 (RA;Fl) 
Reactive multiphase flow simulation workshop summary, 
20:27847 (R;US) 
FLOWMETERS 
Definition and feasibility study of an in-situ measuring instru- 
ment for air permeability of building elements, 20:27263 
(R;FR;in French) 
Flow meter evaluation for U.S. Navy Public Works Center, San 
Diego, California, 20:26397 (R;US) 
Waste monitoring system for effluents, 20:28524 (R;US) 
FLUE GAS 
A demonstration test and evaluation of the Cannon Low-NO, Di- 
gester System. Final report, 20:25797 (R;US) 
Air toxics being measured more accurately, controlled more ef- 
fectively, 20:25784 (R;US) 
Assessment of ceramic membrane filters, 20:25043 (R:US) 
Clean Coal Technology Ill: 10 MW Demonstration of Gas Sus- 
pension Absorption final project performance and economics 
report, 20:25795 (R;US) 
Development of mercury control enhancements for flue-gas 
cleanup systems, 20:25092 (R;US) 
Development of mercury control technology for coal-fired sys 
tems, 20:25783 (R;:US) 
Duct injection for SOz control, Design Handbook, Volume 1, 
Process design and engineering guidelines, 20:25787 (R;US) 
Economic Hazardous Gases Management for SOX Removal 
from Fiue Gases, 20:25900 (IA;EG) 
High SO2 removal efficiency testing. Quarterly status report, 
July-September 1994, 20:25096 (R;US) 
High SOz removal efficiency testing. Quarterly status report, Oc- 
tober 1994—December 1994, 20:25796 (R;US) 
Regeneration of ferrous EDTA in an SO2/NO, scrubber system 
by electrochemical methods, 20:25091 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration 
Quarterly report, October-December 1992, 20:25097 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration 
Quarterly report, July-September 1993, 20:25098 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, January—March 1993, 20:25099 (R;US) 
The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 
Tung FDG Test Facility. Phase 2, Pilot plant demonstration. Fi- 
nal report, 20:25093 (R;US) 
FLUID FLOW 
See also COMPRESSIBLE FLOW 
CRITICAL FLOW 


FLUIDS 


HYPERSONIC FLOW 
INCOMPRESSIBLE FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
UNSTEADY FLOW 
VISCOUS FLOW 
VORTEX FLOW 

105 K East isolation barrier acceptance analysis report, 
20:26839 (R;US) 

An overview of instability and fingering during immiscible fluid 
flow in porous and fractured media, 20:27547 (R;US) 

Assessment of the IVA3 code for multifield flow simulation. For- 
mal report, 20:25907 (R;US) 

Interacting fronts in a model for binary-mixture convection, 
20:26929 (RA;US) 

Methodology for computational fluid dynamics code verifica- 
tion/validation, 20:26951 (R;US) 

One dimensional wavefront sensor development for tomo- 
graphic flow measurements, 20:26954 (R;US) 

Preliminary simulation of contaminant migration in ground water 
at the Lawrence Livermore National Laboratory, 20:27580 
(R;US) 

SAMFT2D: Single-phase and multiphase flow and transport in 2 
dimensions. Version 2, Documentation and user's guide, 
20:27537 (R;US) 

FLUID INJECTION 
See also STEAM INJECTION 
WATERFLOODING 

Improving reservoir conformance using gelled polymer systems. 
Eleventh quarterly report, April 1, 1995-June 30, 1995, 
20:25175 (R;US) 

Responsive copolymers for enhanced petroleum recovery. 
Quarterly progress report, March 21, 1995—June 22, 1995, 
20:25176 (R;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 


FLUIDIZED BED BOILERS 
Emission of hydrocarbons and NO, at low levels of excess air in 
CFB, 20:25690 (R;SE;In Swedish) 
Pressure fluctuations as a diagnostic tool for fluidized beds. 
[Quarterly] technical progress report, January 1, 1995—March 
31, 1995, 20:25136 (R;US) 
FLUIDIZED BEDS 
Method for in situ characterization of a medium of dispersed 
matter in a continuous phase, 20:25073 (PA;US) 
Particle pressures in fluidized beds, 20:26922 (RA;US) 


FLUIDIZED-BED COMBUSTION 

Formation of volatile nitrogen compounds during coal pyrolysis 
and devolatilization, 20:25117 (R;DK) 

Sulfur and nitrogen chemistry in fluidized bed combustion. On 
the importance of dynamically changing reaction conditions, 
20:25118 (R;DK) 

FLUIDIZED-BED COMBUSTORS 

Co-firing high sulfur coal with refuse derived fuels. Progress re- 
port No. 3, [Apri+June 1995], 20:25137 (R;US) 

Performance of a second-generation PFB pilot plant combustor, 
20:26980 (R;US) 

FLUIDS 
See also DISPLACEMENT FLUIDS 
DRILLING FLUIDS 
GASES 
LIQUIDS 
QUANTUM FLUIDS 

Deterministic chaos vs stochastic noise in extended dynamical 
systems, 20:26921 (RA;US) 

Ebulliometers for measuring the thermodynamic properties of 
fluids and fluid mixtures, 20:26928 (RA;US) 

Interacting fronts in a model for binary-mixture convection, 
20:26929 (RA;US) 

Interfacial area modeling and measurement, 20:26936 (RA;US) 
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FLUIDS 


Robust control of dynamic systems under structural perturba- 
tions, 20:27812 (RA;US) 
FLUOR ECONAMINE PROCESS 
See DESULFURIZATION 
FLUOR SOLVENT PROCESS 
See DESULFURIZATION 
FLUORESCENCE 
Fluorescent microthermal imaging-theory and methodology for 
achieving high thermal resolution images, 20:27283 (R;US) 
FLUORESCENCE SPECTROSCOPY 
Low light imaging of intracellular endogen porphyrins, 20:27637 
(IA;AT;iIn German) 
Near-field single molecule spectroscopy, 20:26764 (R;US) 
FLUORIMETERS 
Method for in situ characterization of a medium of dispersed 
matter in a continuous phase, 20:25073 (PA;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED AROMATIC HYDROCARBONS 
Guest-host crosslinked polyimides _ for 
20:27016 (R;US) 
FLUOROD 
See RPL DOSEMETERS 
FLUORS 
See PHOSPHORS 
FLUX (METALLURGY) 
See METALLURGICAL FLUX 
FLUX CONSERVING TOKAMAKS 
See TOKAMAK DEVICES 
FLY ASH 
A coal-fired combustion system for industrial processing heating 


applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 


Conversion of coal wastes into waste-cleaning materials. Quar- 


terly progress report, January 1, 1995—January 31, 1995, 
20:25300 (R;US) 


Sorption and chemical transformation of PAH’s on coal fly ash, 
20:25095 (R;US) 
FOAMS 
Characterization of polyurethane systems which contain low lev- 
els of free TDI, 20:26720 (R;US) 
FOCUSING 
Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Comparison and analysis of 2-D simulation results with two im- 
plosion radiation experiments on the Los Alamos Pegasus | 
and Pegasus II capacitor banks, 20:25648 (R;US) 
Laser acceleration of thin flyers, 20:27371 (R;US) 
Physical vapor deposited aluminum foils from high energy den- 
sity physics experiments, 20:26995 (R;US) 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 
An accurate nonlinear Monte Carlo collision operator, 20:28310 
(R;JP) 
FOLIAGE 
See LEAVES 
FOOD 
See also VEGETABLES 
Genetically modified CHO cells for studying the genotoxicity of 
heterocyclic amines from cooked foods, 20:27672 (R;US) 


Science and Technology review: The search for mutagens from 
cooked foods, 20:26214 (R;US) 
FOOD CHAINS 
Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 


integrated optics, 


758 ERA Vol. 20, No. 11 


FOOD PROCESSING 
The Distributive Impact Assessment Model (DIAM): Technology 
share component, 20:26292 (R;US) 
FOODSTUFFS 
See FOOD 
FORECASTING 

Development of computer-based monitoring system for coal 
mine safety, 20:25107 (|;JP;in Japanese) 

Labor market trends for nuclear engineers through 2000, 
20:26217 (R;US) 

FORESTRY 

Expressions for regeneration results - stability and relation to fu- 
ture yield, 20:25672 (R;SE;in Swedish) 

Geographic information for forestry planning, 20:25670 (R;SE) 

Tactical forestry planning. Common sense assisted by comput- 
ers, and models linked to the strategic plan, 20:25671 (R;SE) 

FORESTS 

Composition of carbonaceous smoke particles from prescribed 
burning of a Canadian boreal forest: 1. Organic aerosol char- 
acterization by gas chromatography, 20:27510 (R;US) 

Forest harvesting systems friendly to the environment, 
20:25676 (R;SE) 

FORMATION PRESSURE 
See RESERVOIR PRESSURE 
FORMIC ACID 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

FORMING (MATERIALS) 

See MATERIALS WORKING 
FORTH 

See PROGRAMMING LANGUAGES 
FORTRAN 

Users manual for bfort: Producing Fortran interfaces to C 

source code, 20:28501 (R;US) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
RESERVES 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OiL SHALES 
PETROLEUM 

Electric power monthly, July 1995 - with data for April 1995, 
20:26229 (R;US) 

Fossil Energy Program annual progress report for April 1994 
through March 1995, 20:26498 (R;US) 

FOSSIL-FUEL POWER PLANTS 
See also SHAWNEE STEAM PLANT 
WIDOWS CREEK STEAM PLANT 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, second 
quarter 1994, April 1994—June 1994, 20:25789 (R;US) 

Energy-efficient air pollution controls for fossil-fueled plants: 
Technology assessment, 20:25798 (R;US) 

FGD systems: What utilities chose in phase 1 and what they 
might choose in phase 2, 20:25800 (R;US) 

High SOz removal efficiency testing. Quarterly status report, 
July-September 1994, 20:25096 (R;US) 

High SOz removal efficiency testing. Quarterly status report, Oc- 
tober 1994—December 1994, 20:25796 (R;US) 

Innovative Clean Coal Technology (ICCT). Technical progress 
report, first quarter, 1993, January 1993—March 1993, 
20:25791 (R;US) 

Performance analysis of co-firing waste materials in an ad- 
vanced pressurized fluidized-bed combustor, 20:25122 (R;US) 

Restoration of a forested wetland ecosystem in a thermally im- 
pacted stream corridor, 20:27588 (R;US) 

Sampling of power plant stacks for air toxic emissions: Final re- 
port for Phases 1 and 2, 20:25794 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25785 (R;US) 





The Carnol process for CO mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 
FOUCAULT CURRENT 
See ELECTRIC CURRENTS 
FOUNDRIES 

National Metal Casting Research Institute final report. Volume 4, 

Plan for technology transfer, 20:26208 (R;US) 
FOURIER TRANSFORM SPECTROMETERS 

Hyperspectral imaging in the infrared using LIFTIRS, 20:27303 
(R;US) 

Livermore Imaging Fourier Transform Infrared Spectrometer 
(LIFTIRS), 20:26767 (R;US) 

FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

An overview of instability and fingering during immiscible fluid 

* flow in porous and fractured media, 20:27547 (R;US) 

Scale-up of miscible flood processes for heterogeneous reser- 
voirs. Quarterly report, April 1-June 30, 1995, 20:25171 (R;US) 

FRACTURES 

Fracture mechanical evaluation of allowable surface flaw for 
core support graphite components in the HTTR, 20:26040 
(R;JP;in Japanese) 

FRAGMENTATION 
Fragmentation of charge-exchange processes: quasi equilib- 
rium theory and experiment, 20:28145 (IA;AT;In German) 

FRAGMENTS (DECAY) 

See DECAY 
FRAGMENTS (FALLOUT) 

See FALLOUT 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCE 

Facility design, construction, and operation, 20:25307 (R;US) 

Waste treatment at the La Hague and Marcoule sites, 20:25308 
(R;US) 

FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 

A challenge to a table-top X-ray FEL, 20:27053 (R;JP;In Japan- 
ese) 

Analyses of plasma undulators of electro-static type, 20:27800 
(R;JP;in Japanese) 

MIT microwiggler for free electron laser applications, 20:27127 
(R;US) 

Merits of a sub-harmonic approach to a single-pass, 1.5-A FEL, 
20:27145 (R;US) 

Microwave axial free-electron laser with enhanced phase stabil 
ity, 20:27002 (R;US) 

FREE RADICALS 

See RADICALS 

FREONS 

An analytical model for calculating pressure rise in a room due 
to refrigerant spills from piping rupture, 20:26057 (R;US) 

Flow boiling test of GDP replacement coolants, 20:25243 (R;US) 

FREQUENCY ANALYSIS 
Optical frequency doubling on nanometrically structured metal 
films, 20:28200 (IA;AT;In German) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 
FUEL ADDITIVES 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report No. 1, November 1, 
1994—January 31, 1995, 20:26778 (R;US) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report, November 1, 
1994—January 31, 1995, 20:25201 (R;US) 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

A technical report on the evaluation of the integrity for the TIG 
welded spacer grid, 20:25987 (R;KR;In Korean) 


FUEL FABRICATION PLANTS 


Improvement of nuclear core power distribution analysis for 
Ulchin unit 1 and 2, 20:25829 (R;KR;in Korean) 

Optimization of holddown spring in KOFA, 20:25988 (R;KR;In 
Korean) 

Pressure loss tests for DR-BEP of fullsize 17 x 17 PWR fuel as- 
sembly, 20:25830 (R;KR;In Korean) 

Safety evaluation report on the spacer grid loss coefficient 
change for YGN 3 and 4, 20:25985 (R;KR;In Korean) 

Seismic behaviour of fuel assembly, 20:25983 (R;KR;In Korean) 

Stress analysis of a flow plate for DRBEP-DG, 20:25984 
(R;KR;in Korean) 

FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Creep properties of Nb-1Zr and Nb-1Zr-0.1C, 20:25882 (R;US) 
FUEL CELL POWER PLANTS 

Overview of commercialization of stationary fuel cell power 

plants in the United States, 20:26259 (R;US) 
FUEL CELLS 
See also HYDROGEN FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

Advanced composite polymer electrolyte fuel cell membranes, 
20:26133 (R;US) 

Mixed oxygen ion/electron-conducting ceramics for oxygen sep- 
aration, 20:26267 (R;US) 

FUEL CHANNELS 

CANDU 6 fuel channel stress analysis using ANSYS fatigue 
module, 20:25869 (R;KR;In Korean) 

FUEL CONSUMPTION 

The IMPACTT model: 
20:26370 (R;US) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

Analysis of factors affecting the implementation of back-end nu- 

clear fuel cycle policy in Korea, 20:25242 (R;KR;In Korean) 
FUEL CYCLE CENTERS 

ENDF/B-VI chlorine evaluation is deficient, 20:25533 (R;US) 

Nuclear data needs for application in nuclear criticality safety 
programs, 20:26855 (R;US) 

Nuclear materials 1993 annual report. Volume 8, No. 2, 
20:25555 (R;US) 

Safeguards Summary Event List (SSEL). January 1, 1990- 
December 31, 1994, Volume 2, Revision 3, 20:25618 (R;US) 

FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENT CLUSTERS 

End flux peaking calculation for CANFLEX-43 fuel bundle, 
20:25989 (R;KR;In Korean) 

Experimental investigation of interchannel mass transfer pro- 
cesses in two-phase flows on a fuel element model, 20:26941 
(R;RU;In Russian) 

FUEL ELEMENT FAILURE 
A study of reducing the increased reactor coolant activity due to 
fuel failure, 20:25833 (R;KR;In Korean) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 

A summary of ORNL fission product release tests with recom- 
mended release rates and diffusion coefficients, 20:26030 
(R;US) 

Analyzing the BWR rod drop accident in high-burnup cores, 
20:26062 (R;US) 

SCDAP/RELAPS5/MOD 3.1 code manual: MATPRO, A library of 
materials properties for Light-Water-Reactor accident analy- 
sis. Volume 4, 20:26094 (R;US) 

FUEL FABRICATION PLANTS 

Development of a near-real-time accountability system, 
20:25616 (R;US) 

Field test of short-notice random inspections for inventory- 
change verification at a low-enriched-uranium fuel-fabrication 
plant, 20:25587 (R;US) 


Structure and technical description, 
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FUEL FABRICATION PLANTS 


Material accountancy for metallic fuel pin casting, 20:25580 
(R;US) 

FUEL FEEDING SYSTEMS 

Combustion of pulverized coal in vortex structures. Quarterly 
progress report No. 6, January 1, 1995—March 31, 1995, 
20:25135 (R;US) 

Fuel supply system and method for coal-fired prime mover, 
20:25782 (PA;US) 

Inertial fusion energy target injection, tracking, and beam point- 
ing, 20:28436 (R;US) 

FUEL GAS 

See also NATURAL GAS 

Advanced sulfur control concepts for hot gas desulfurization 
technology. Quarterly report, January 1995—March 1995, 
20:25049 (R;US) 

Assessment of ceramic membrane filters, 20:25043 (R;US) 

Power systems development facility. Quarterly report, January 
1995—March 1995, 20:25045 (R;US) 

FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 
See also RESIDUAL FUELS 
Advection 

User’s manual for the data acquisition system for monitoring the 
fuel oil spill at the Sandia National Laboratories installation in 
Livermore, California, 20:28496 (R;US) 

Detonations 

An overview of the on-site inspection measurements from the 
non-proliferation experiment, 20:27343 (RA;US) 

Atmospheric methods for nuclear test monitoring, 20:27340 
(RA;US) 

Background on the commercial explosive chosen for the non- 
proliferation experiment, 20:27320 (RA;US) 

Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 

Comments on some results derived from the NPE, 20:27326 
(RA;US) 

Distance effects on regional discriminants along a seismic pro- 
file in Northwest Nevada; NPE and nuclear results, 20:27338 
(RA;US) 

EMP at the Non-Proliferation Experiment, 20:27349 (RA;US) 

EMP from a chemical explosion originating in a_ tunnel, 
20:27345 (RA;US) 

Explosive performance on the non-proliferation experiment, 
20:27322 (RA;US) 

Geology, geophysics, and physical properties of the U12n.25 
non-proliferation experiment site, 20:27325 (RA;US) 

Hydroacoustic observations of the NPE, 20:27342 (RA;US) 

Infrasonic measurements of the Non-Proliferation Experiment, 
20:27341 (RA;US) 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experi- 
ment, 20:27333 (RA;US) 

Lg coda moment rate spectra and discrimination using Lg coda 
envelopes, 20:27335 (RA;US) 

Lawrence Livermore National Laboratory seismic yield determi- 
nation for the NPE, 20:27332 (RA;US) 

Low-altitude overhead imagery acquisition pre- and post-NPE, 
20:27348 (RA;US) 

Low-frequency electromagnetic measurements at the NPE and 
Hunter's Trophy: A comparison, 20:27346 (RA;US) 

Modeling the NPE, 20:27323 (RA;US) 

Modeling the NPE with finite sources and empirical Green's 
functions, 20:27331 (RA;US) 

NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 

Near-source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry, 20:27329 
(RA;US) 

Performance calculations on the ANFO explosive RX-HD, 
20:27321 (RA;US) 

Post-test geologic observations made at the non-proliferation ex- 
periment site, N-tunnel, Nevada Test Site, 20:27344 (RA;US) 

Preliminary results on the NPE experiment, 20:27337 (RA;US) 
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Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 
Regional seismic observations of the Non-Proliferation Experi- 
ment at the Livermore NTS Network, 20:27334 (RA;US) 
Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 
Separation of source and propagation effects at regional dis- 
tances, 20:27350 (RA;US) 
Southern Sierra Nevada Continental Dynamics Project: 1993 
field observations of the NPE, 20:27339 (RA;US) 
Spontaneous potential and telluric measurements on Rainier 
Mesa relaed to the NPE, 20:27347 (RA;US) 
The Non-Proliferation Experiment recorded at the Pinedale 
Seismic Research Facility, 20:27336 (RA;US) 
The non-proliferation experiment, 20:27316 (RA;US) 
Dispersions 
User's manual for the data acquisition system for monitoring the 
fuel oil spill at the Sandia National Laboratories installation in 
Livermore, California, 20:28496 (R;US) 
FUEL PELLETS 
Modification of ELESTRES code with new database of flux de- 
pression across the pellet radius, 20:25868 (R;KR;In Korean) 
The development of ADS-doped UO, pellet technology for high 
burnup nuclear fuel, 20:25981 (R;KR;In Korean) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Dounreay PFR irradiation history for the joint US/UK actinide 
sample exposures, 20:25879 (R;US) 
Material accountancy for metallic fuel pin casting, 20:25580 
(R;US) 
US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 
FUEL PLATES 
Disassemble examination of low enriched UAIx-Al plate fuel ele- 
ment in JAERI, 20:26041 (R;JP;in Japanese) 
Enhanced HFIR overpower margin through improvements in 
fuel plate homogeneity inspection, 20:26034 (R;US) 
FUEL POOLS 
See FUEL STORAGE POOLS 
FUEL REPROCESSING PLANTS 
See also SELLAFIELD REPROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
Decommissioning of final product storage buildings at the for- 
mer Eurochemic reprocessing plant, 20:25252 (RA;XA) 
Estimating reprocessing pliant in-process inventories by simula- 
tion, 20:25253 (R;US) 
Evaluation and development plan of NRTA measurement meth- 
ods for the Rokkasho Reprocessing Plant, 20:25254 (R;US) 
Fuel conditioning facility material accountancy, 20:25581 (R;US) 
Project B610 process control configuration acceptance test re- 
port, 20:25256 (R;US) 
Studies in support of an SNM cutoff agreement: The PUREX 
exercise, 20:26488 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Equipment description of proposed RDA-5 canning machine, 
20:26858 (R;US) 
The development of fuel rod mechanical design automation pro- 
cedures, 20:25979 (R;KR;In Korean) 
The evaluation of the integrity for the 1st and 2nd wekied fuel 
rod from low-tin zry-tube, 20:25980 (R;KR;In Korean) 
The spent fuel safety experiment, 20:25262 (R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Development of a video-based slurry sensor for on-line ash 
analysis. Second quarterly technical progress report, January 
1, 1995—March 31, 1995, 20:25090 (R:US) 
Investigation of the effect of coal particle sizes on the interfacial 
and rheological properties of coal-water slurry fuels. Quarterly 





report No. 3, January 1, 1995—March 31, 1995, 20:25087 
(R;US) 

Rheological properties essential for the atomization of coal wa- 
ter slurries (CWS). Quarterly progress report, December 15, 
1994—March 15, 1995, 20:25079 (R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal. Quarterly technical progress report No. 10, 
December 1, 1994—February 28, 1995, 20:25083 (R;US) 

The physics of coal liquid slurry atomization. Quarterly technical 
report, January 1995—March 1995, 20:25082 (R;US) 

Upgraded coal interest group. First quarterly technical progress 
report, October 1, 1994—December 31, 1994, 20:25040 (R;US) 

FUEL SOLUTIONS 

Fuel conditioning facility electrorefiner volume calibration, 
20:25582 (R;US) 

SHEBA-Il as a criticality safety benchmark experiment, 
20:26064 (R;US) 

FUEL STORAGE POOLS 

Acceptance test procedure for High Pressure Water Jet System, 
20:25263 (R;US) 

Development test procedure High Pressure Water Jet System, 
20:25265 (R;US) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL SYSTEMS 

See also FUEL FEEDING SYSTEMS 

Evaluation of forest fuel systems utilising tree sections, 
20:25675 (R;SE;in Swedish) 

FUELS 

See also AUTOMOTIVE FUELS 

FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 

Catalytic hydrocarbon reactions over supported metal oxides. 
Progress report, April 1, 1994—January 31, 1995, 20:25696 
(R;US) 

Energy information sheets, 20:26142 (R;US) 

Proceedings of the specialists’ meeting on the assessment for 
next generation fuel 1993, 20:25990 (R;JP;In Japanese) 

FUELS (NUCLEAR) 

See NUCLEAR FUELS 
FUELWOOD 

See WOOD FUELS 
FULCRUM OPERATION 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

FULHAM-SIMON-CARVES PROCESS 

See DESULFURIZATION 
FULLERENES 

Dynamic Jahn-Teller effect in fullerene Ceo, 20:26700 (R;US) 

Quasiparticle energy studies of bulk semiconductors, surfaces 
and nanotubes, 20:26712 (R;US) 

Structural characterization of a polymer substituted fullerene 
(flagellene) by small angle neutron scattering, 20:26662 (R;US) 

FUMAKS PROCESS 

See DESULFURIZATION 
FUMES 

See AEROSOLS 
FUNDAMENTAL PARTICLES 

See ELEMENTARY PARTICLES 
FUSED SALTS 

See MOLTEN SALTS 
FUSILEER OPERATION 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

FUSION (BONDING, NONMETALLIC) 

See BONDING 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 


GAMMEL-BRUECKNER POTENTIAL 


FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 

See COAL GASIFICATION 


G 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
Recent results from the Compton Observatory, 20:27853 (RA;US) 
GALLIUM ALLOYS 

Phase transformation and phonon anomalies in NizMnGa, 

20:26499 (R;US) 
GALLIUM ARSENIDES 

Determination of band structure dispersion curves by optical 
techniques, 20:26729 (R;US) 

Direct atomic resolution imaging of dislocation core structures in 
a 300 kV stem, 20:26663 (R;US) 

Low-power, high-speed InGaAs/InP photoreceiver for highly- 
parallel! optical data links, 20:26725 (R;US) 

Magnetic-field-induced tunneling and minigap transport in dou- 
ble quantum wells, 20:26731 (R;US) 

Mid-gap two-photon four-wave mixing in Ill-V semiconductors, 
20:28173 (R;US) 

Polarized electron sources, 20:27170 (RA;US) 

Time dependence of the resistance of quasi-one-dimensional 
wires, 20:26621 (IA;AT;in German) 

Ultrafast energy-relaxation of electrons in highly doped p-GaAs, 
20:27826 (IA;AT;In German) 

Ultrafast spectroscopy of GaAs under magnetic field, 20:28174 
(R;US) 

GALLIUM NITRIDES 

Doping and isolation of GaN, InGaN and InAIN using ion implan- 
tation, 20:26647 (R;US) 

Photoconducting ultraviolet detectors based on GaN films 
grown by electron cyclotron resonance molecular beam epi- 
taxy, 20:27271 (R;US) 

GALLIUM SELENIDES 

Derived reference doses for three compounds used in the pho- 
tovoltaics industry: Copper indium diselenide, copper gallium 
diselenide, and cadmium telluride, 20:27734 (R;US) 

GAMMA ASTRONOMY 

A space crystal diffraction telescope for the energy range of nu- 

clear transitions, 20:27209 (R;US) 
GAMMA CAMERAS 
Application of a-Si:H radiation detectors in medical imaging, 
20:27252 (R;US) 
GAMMA RADIATION 
Two photon physics at RHIC, 20:28113 (R;US) 
GAMMA SOURCES 

Gamma ray sources based on resonant backscattering of laser 

beams with relativistic heavy ion beams, 20:28112 (R;US) 
GAMMA SPECTRA 

Chemical and isotopic determination from complex spectra, 

20:25605 (R;US) 
GAMMA SPECTROMETERS 

SNM gamma-ray fingerprint monitor functional requirements 
and design specifications, 20:25586 (R:US) 

Scoping study of SNM detection and indentification for adjunct 
on-site treaty monitoring. Final report, 20:26484 (R;US) 

GAMMA SPECTROSCOPY 

Intelligent self-configuring client-server analysis software for high- 

resolution X and gamma-ray spectrometry, 20:25635 (R;US) 
GAMMEL-BRUECKNER POTENTIAL 
See NUCLEON-NUCLEON POTENTIAL 
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GAS ANALYSIS 


GAS ANALYSIS 

Solubility properties of siloxane polymers for chemical sensors, 
20:26763 (R;US) 

Time- and locally resolved mass spectrometry of inactive species 
by means of a 'snifting probe’, 20:27222 (iIA;AT;in German) 

GAS BURNERS 

Study of the effects of ambient conditions upon the performance 
of fan powered, infrared, natural gas burners. Quarterly tech- 
nical progress report, January 1, 1995—March 31, 1995, 
20:25237 (R;US) 

GAS BURSTS 
See ROCK BURSTS 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS HEAT PUMPS 

Residential gas heat pump assessment: A market-based ap- 

proach, 20:26300 (R;US) 
GAS TUNGSTEN-ARC WELDING 

Modeling of thermomechanical conditions in Sigmajig weldabil- 

ity test, 20:26513 (R;US) 
GAS TURBINE ENGINES 

Advanced Turbine Technology (ATTAP) Applications Project. 
1992 Annual report, 20:26450 (R;US) 

Ceramic Stationary Gas Turbine Development. Technical 
progress report, April 1, 1993—October 31, 1994, 20:26446 
(R;US) 

Ceramic stationary gas turbine development 
Phase 1, 20:26447 (R;US) 

GAS TURBINE POWER PLANTS 

Materials support for HITAF. Final report for Phase 1, 20:26715 
(R;US) 

Modelling of power plants for the study of plant/grid interactions 
under dynamic operating conditions, 20:26107 (R;FR;In 
French) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Advanced Turbine Systems Program conceptual design and 
product development. Quarterly report, November 1994— 
January 1995, 20:25780 (R;US) 

Advanced Turbine Systems Program. Topical report, 20:26448 
(R;US) 

Advanced turbine systems program—conceptual design and 
product development. Quarterly report, November 1994— 
January 1995, 20:25781 (R;US) 

Analysis of fuel vaporization, fuel/air mixing, and combustion in 
lean premixed/prevaporized combustors, 20:26981 (R;US) 

Inlet filters for gas turbines, 20:26984 (R;SE;in Swedish) 

Materials/manufacturing support element for the Advanced Tur- 
bine Systems Program, 20:26451 (R;US) 

Optimization of the gas turbine-modular helium reactor using 
statistical methods to maximize performance without compro- 
mising system design margins, 20:25863 (R;US) 

Selection of natural Gas Fired Advanced Turbine Systems 
(GFATS) program - Task 3. Topical report, 20:26449 (R;US) 

GAS UTILITIES 

Using customer values as a market driver to override program 
incentives: Consumers Power Company’s Lighten the Load 
Program, 20:26421 (RA;US) 

GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION 

Correlations of whitecap coverage and gas transfer velocity with 
microwave brightness temperature for plunging and spilling 
breaking waves, 20:27604 (R;US) 

GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 


Final report, 
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Flow boiling test of GDP replacement coolants, 20:25243 (R;US) 


GASEOUS EFFLUENTS 
See GASEOUS WASTES 


GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

A high temperature pulsed corona plasma reactor, 20:26396 
(R;US) 

A real-time stack radioactivity monitoring system and dose pro- 
jection program, 20:26014 (RA;US) 

Gas processing at DOE nuclear facilities, 20:26018 (RA;US) 

Generation and release of radioactive gases in LLW disposal fa- 
cilities, 20:25334 (RA;US) 

Guide to sampling airborne radioactive materials in nuclear facil- 
ities, 20:26013 (RA;US) 

Long-term safety issues associated with mixer pump operation, 
20:25317 (R;US) 

Potential radionuclide emissions from stacks on the Hanford 
site, Part 1: Dose assessment, 20:26025 (RA;US) 

Potential radionuclide emissions from stacks on the Hanford 
site, Part 2: Dose assessment methodology using portable 
low-resolution gamma spectroscopy, 20:26015 (RA;US) 

Radionuclide air emissions at Department of Energy facilities, 
20:25962 (RA;US) 

Summary of radionuclide air emissions from Department of En- 
ergy facilities for CY 1993, 20:25485 (R;US) 

GASES 

See also AIR 

COMPRESSED GASES 
EXHAUST GASES 
FERMI GAS 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

Effects of isotopes concerning adsorption of reactive gases, 
20:26522 (IA;AT;In German) 

Gas mass transfer for stratified flows, 20:26821 (R;US) 

Measurement of the thermal properties of electrically conducting 
fluids using coated transient hot wires, 20:26927 (RA;US) 

Test plan for phase Il of the Retained Gas Sampler system, 
20:25459 (R;US) 

Use of silica sols in inorganic molecular sieving membranes, 
20:26766 (R;US) 

Yields of ionization and excitation in irradiated matter, 20:28094 
(RA;XA) 

GASKETS 

Magnet coil electrical gaskets of high compliance and ampacity, 

20:28249 (R:US) 
GASOHOL 

Eftects of ethanol on small engines and the environment, 

20:26464 (R;US) 
GASOLINE 

Gasoline from natural gas by sulfur processing. Quarterly report 
No. 7, January—March 1995, 20:25700 (R;US) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report, November 1, 
1994—January 31, 1995, 20:25201 (R;US) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report No. 1, November 1, 
1994—January 31, 1995, 20:26778 (R;US) 

GASOLINE ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 

Self-trapped gauge field, 20:27882 (R;BR) 
GAUGE TRANSFORMATIONS 

See GAUGE INVARIANCE 


GCFR REACTOR 
Lessons learned from applying VIM to fast reactor critical exper- 
iments, summary, 20:25876 (R;US) 
GE PROCESS 
See DESULFURIZATION 





GELS 
Electric field-induced deformation of polyelectrolyte gels, 
20:26661 (R;US) 
Synthesis and characterization of vinyl-bridged polysilsesquiox- 
ane sol-gel materials, 20:26728 (R;US) 
Synthesis of surfactant-templated mesoporous materials from 
homogeneous solutions, 20:26732 (R;US) 
GENERAL RELATIVITY THEORY 
Quasi-local field energy in 2-dimensional gravitation models, 
20:27840 (IA;AT;In German) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Proceedings of the symposium on the application of nuclear 
technology for socio-economic development of Nigeria, 
20:28191 (I;NG) 
GENETIC MAPPING 
Statistical methods in physical mapping, 20:27629 (R;US) 
GEOCHEMISTRY 
Calculations of fluid-mineral equilibria in the Aspo Hard Rock 
Laboratory, 20:27757 (R;US) 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
Geophysical characterization of deposits and production geo- 
physics. Programme, lectures, list of attendants, 20:25168 
(1;DE;in German) 
GEOLOGIC FAULTS 
Features and dimensions of the Hayward Fault Zone in the 
Strawberry and Blackberry Creek Area, Berkeley, California, 
20:27539 (R;US) 
GEOLOGIC FORMATIONS 
Design of a welltest for determining two-phase hydraulic proper- 
ties, 20:25330 (R;US) 
GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 
Determination of Fracture System Geometry from Well Testing, 
20:25356 (RA:JP) 
Effect of roughness and material strength on the mechanical 
properties of fracture replicas, 20:25503 (R;US) 
Effective parameters, effective processes: From porous flow 
physics to in situ remediation technology, 20:27545 (R;US) 
Effects of explosions in hard rocks, 20:27387 (RA;US) 
Transport of synthetic colloids through single saturated frac- 
tures: A literature review, 20:25495 (R;US) 
GEOLOGY 
Mesoscopic structural analysis of bedrock exposures at the Oak 
Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 
Proceedings of the TOUGH Workshop '95 Lawrence Berkeley 
Laboratory, Berkeley, California, March 20-22, 1995, 
20:27542 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 
Geophex Airborne Unmanned Survey System (GAUSS). Topical 
report, October 1993—March 1995, 20:25488 (R;US) 
GEOTHERMAL DISTRICT HEATING 
Geothermal direct-heat utilization assistance. Quarterly project 
progress report, April-June 1995, 20:25762 (R;US) 
GEOTHERMAL ENERGY 
A capital cost comparison of commercial ground-source heat 
pump systems, 20:25760 (R;US) 
A spreadsheet for geothermal direct use cost evaluation, 
20:25761 (R;US) 
Bibliography of documents and related materials collected for 
the Hawaii Geothermal Project Environmental Impact State- 
ment, 20:25747 (R;US) 


GLOVEBOXES 


Environmental resources of selected areas of Hawaii: Socioe- 
conomics, 20:26173 (R;US) 
GEOTHERMAL HEATING SYSTEMS 
Geothermal direct-heat utilization assistance. Quarterly project 
progress report, Apri-+-June 1995, 20:25762 (R;US) 
GEOTHERMAL WELLS 
Manual corrosion, 20:25753 (R;FR;In French) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
DVGW Deutscher Verein des Gas- und Wasserfaches e.V. An- 
nual report 1994, 20:26228 (1;DE;In German) 
GERMANIUM 
Triangular step instability and 2D/3D transition during the growth 
of strained Ge films on Si(100), 20:26507 (R;US) 
GERMANIUM ALLOYS 
The effects of rapid recrystallization and ion implanted carbon 
on the solid phase epitaxial regrowth of Si, _,Ge, alloy layers 
on silicon, 20:26665 (R;US) 
GERMANIUM IODIDES 
Pressure-induced 
20:26703 (R;US) 
GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 
Application of seismic tomographic techniques in the investiga- 
tion of geothermal systems, 20:25751 (R;US) 
GIANT CELLS 
See TUMOR CELLS 
GIRDLER-GIRBOTOL PROCESS 
See DESULFURIZATION 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
Ceramic granule strength variability and compaction behavior, 
20:26648 (R;US) 
Glass science tutorial: Lecture No. 7, Waste glass technology 
for Hanford, 20:25422 (R;US) 
Laboratory testing of glasses for Lockheed Idaho Technology 
Co. - fiscal year 1994 report, 20:25272 (R;US) 
Mechanism of mechanical fatigue of silica glass. Final technical 
report, July 1985—June 1995, 20:26675 (R;US) 
Numerical simulations of glass impacts using smooth particle 
hydrodynamics, 20:27844 (R;US) 
UV-protection by means of sun glasses and sun blockers, 
20:27706 (IA;AT;in German) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASS SCINTILLATORS 
Relationship between microstructure and efficiency of lithium sil- 
icate scintillating glasses: The effect of alkaline earths, 
20:27253 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL RISK 
See HAZARDS 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 
A glovebox design checklist, 20:26840 (R;US) 
Constant depression fan system a novel glovebox ventilation 
system, 20:26872 (RA;US) 


transformations in molecular crystals, 
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GLOVEBOXES 


Guidelines for gloveboxes. Section 5.14: Electrical, 20:26841 

(R;US) 
GLUONS 
Conformally symmetric contributions to BFKL evolution at next 
to leading order, 20:27987 (R;US) 
GLYCIDES 
See SACCHARIDES 
GLYCOLIC ACID 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

GLYCOLS 

Identification of diglycol complexes of lanthanides(Ill) in tri 
ethanolamine by means of mass spectrometry of negative 
secondary ions, 20:26758 (IA;PL;In Polish) 

Recovery of propylene glycol from dilute aqueous solutions by 
reversible chemical complexation with organoboronates, 
20:26761 (R;US) 

GOBAR GAS 
See METHANE 
GOLD 197 TARGET 

Analysis of pion production data from E-802 at 14.6 GeV/c using 
ARC, 20:28049 (R;US) 

Recent results from E866 and scaling between K* and protons 
in E802, 20:28048 (R;US) 

GOLD ALLOYS 
Competing mechanisms for ordering tendencies in BCC 
CuAuZnz and FCC AuFe alloys, 20:26650 (R;US) 
GOLD ISOTOPES 
New heavy proton radioactivities, 20:28040 (R;US) 
GOVERNMENT BUILDINGS 
Persistence of energy savings of lighting retrofit technologies at 
the Forrestal Building, 20:26366 (R;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 

Developing New Mexico Health Care Policy: An application of 

the Vital Issues Process, 20:26175 (R;US) 
GRADED LIE GROUPS 
Unitarizable representations of the deformed para-Bose super- 
algebra U,josp(1/2)] at roots of 1, 20:27817 (R;XA) 
GRAIN ALCOHOL 
See ETHANOL 
GRAND GULF-1 REACTOR 

Comparison of MELCOR modeling techniques and effects of 
vessel water injection on a low-pressure, short-term, station 
blackout at the Grand Gulf Nuclear Station, 20:25814 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Summary of re- 
sults. Volume 1, 20:25813 (R;US) 

Risk contribution from low power, shutdown, and other opera- 
tional modes beyond full power, 20:26074 (RA;US) 

GRAND GULF-2 REACTOR 

Comparison of MELCOR modeling techniques and effects of 
vessel water injection on a low-pressure, short-term, station 
blackout at the Grand Gulf Nuclear Station, 20:25814 (R;US) 

GRAND UNIFIED THEORY 

Flavor tests of quark-lepton unification, 20:27921 (R;US) 

LOW astrong (Mz), intermediate scale SUSY SO(10) and its impli- 
cations, 20:27905 (R;XA) 

Search for squarks and gluinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 

Supersymmetry and supergravity: Phenomenology and grand 
unification, 20:27897 (R;US) 

GRANITES 

Influence of equation of state (EOS) and constitutive behavior 
on seismic coupling, 20:26697 (RA;US) 

Thermal stress microfracturing of crystalline and sedimentary 
rock. Final report, September 16, 1987—September 15, 1991, 
20:26673 (R;US) 

GRANULAR MATERIALS 

A comparison of pressure compaction and diametral compres- 

sion tests for determining granule strengths, 20:26641 (R;US) 
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Ceramic granule strength variability and compaction behavior, 
20:26648 (R;US) 

Dense inclined flows: Theory and experiments. Quarterly tech- 
nical progress report, January 1, 1995—March 31, 1995, 
20:25109 (R;US) 

Dynamic compaction of granular materials in a tube with wall 
friction, applied to deflagration-to-detonation transition, 
20:27358 (R;US) 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, October 1, 
1993—December 31, 1993, 20:25110 (R;US) 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, January 1, 
1994—March 31, 1994, 20:25111 (R;US) 

Kinetic theory and boundary conditions for flows of highly 
inelastic spheres. Quarterly progress report, July 1, 1994— 
September 30, 1994, 20:25112 (R;US) 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, April 1, 1995—June 30, 
1995, 20:25113 (R;US) 

Numerical study of the flow of granular materials down an in- 
clined plane. Quarterly report, October 1, 1994—January 30, 
1995, 20:25108 (R;US) 

GRAPHITE 

Mechanism of hydrogen release from graphite again above 
1000 K, 20:28370 (RA;JP;In Japanese) 

On possibility of graphite elements usage in submillimeter 
plasma diagnostics on fusion devices., 20:28376 (R;UA) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GRAVICHEM PROCESS 

See DESULFURIZATION 
GRAVIMELT PROCESS 

Molten-caustic-leaching (Gravimelt) system integration project. 
Quarterly report, October-December 1989, 20:25055 (R;US) 

Molten-caustic-leaching (Gravimelt) system integration project. 
Quarterly report, April-June 1989, 20:25054 (R;US) 

Molten-caustic-leaching system integration project. Quarterly re- 
port ending March 29, 1991, 20:25056 (R;US) 

GRAYWACKE 

Determining the in situ water content of the Geysers Graywacke 

of Northern California, 20:25763 (RA;US) 
GREASES 

Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 

Oil, grease, and solvent removal from solid waste using super- 
critical carbon dioxide, 20:26395 (R;US) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREELEY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
GREENHOUSE EFFECT 

Composition of carbonaceous smoke particles from prescribed 
burning of a Canadian boreal forest: 1. Organic aerosol char- 
acterization by gas chromatography, 20:27510 (R;US) 

GREENHOUSE GASES 

A review of China’s energy policy, 20:26163 (R;US) 

Bibliography of greenhouse-gas reduction strategies, 20:27455 
(R;US) 

Toward improving the representation of anvil cirrus effects in 
GCMs, 20:27502 (R;US) 

GREENHOUSES 

Rules for the conception of greenhouses, 20:25737 (R;FR;In 
French) 

GRIDS (COORDINATES) 

See COORDINATES 





GRILLO PROCESS 
See DESULFURIZATION 
GRINDING 

Electrolytic In-process Dressing (ELID) for high-efficiency, preci- 
sion grinding of ceramic parts: An experiment study, 
20:26637 (R;US) 

GROUND MOTION 

KRYDOST: Containment data report, 20:27404 (R:US) 

Modelling of nuclear explosions in hard rock sites, 20:27386 
(RA;US) 

Near-source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry, 20:27329 
(RA;US) 

Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 

QUESO: Containment data report, 20:27402 (R;US) 

GROUND SUBSIDENCE 

Estimation of surface subsidence at the Waste Isoiation Pilot 

Plant, 20:25304 (R;US) 
GROUND WATER 

Fingerprinting of ground water by ICP-MS. Progress report, 

April 1, 1995—June 30, 1995, 20:26986 (R;US) 
Contamination 

Electrical resistivity for detecting subsurface non-aqueous 
phase liquids: A progress report, 20:27543 (R;US) 

Preliminary simulation of contaminant migration in ground water 
at the Lawrence Livermore National Laboratory, 20:27580 
(R;US) 

Remedial investigatior/feasibility study report for the 300-FF-5 
Operable Unit, 20:25541 (R;US) 

Sanitary landfill groundwater monitoring report. First Quarter 
1995, 20:27590 (R;US) 

Site Observational Work Plan for the UMTRA Project Site at 
Shiprock, New Mexico. Revision, 20:27517 (R;US) 

The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford’s past-practice waste sites. Hanford Remedial Action 
Environmental impact Statement, 20:27560 (R;US) 

Work plan for the remedial investigation/feasibility study for the 
groundwater operable units at the Chemical Plant Area and 
the Ordnance Works Area, Weldon Spring, Missouri, 
20:25538 (R;US) 

Environmental Transport 

The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

Transport of synthetic colloids through single saturated frac- 
tures: A literature review, 20:25495 (R;US) 

Flow Rate 

Direct ground water flow direction and velocity measurements 

using the colloidal borescope, 20:27583 (R;US) 
Fluid Flow 

Determination of Fracture System Geometry from Well Testing, 

20:25356 (RA;JP) 
Humic Acids 

Development of thermochemical data base of organic com- 

plexes, 20:26798 (RA;JP) 
Measuring Instruments 

Direct ground water flow direction and velocity measurements 

using the colloidal borescope, 20:27583 (R;US) 
Monitoring 

Case History of a Clean Water Act Compliance Agreement at 
the Rocky Flats Environmental Technology Site near Golden, 
Colorado, 20:26199 (R;US) 

Environmental resources of selected areas of Hawaii: Groundwa- 
ter in the Puna District of the Island of Hawaii, 20:25750 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the In- 
active Uranium Mill Tailings Sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, Lithologic logs and monitor well 
construction information. Final report, 20:25534 (R;US) 

SRS environmental technology development field test platform, 
20:25575 (R;US) 

Sanitary landfill groundwater monitoring report. First Quarter 
1995, 20:27590 (R;US) 


GUINIER-PRESTON ZONES 


Site environmental report for Calendar Year 1994 on radiologi- 

cal and nonradiological parameters, 20:25516 (R;US) 
Purification 
Purification of groundwater using biological filters, 20:27576 
(RA;SE) 
Radioactivation 
Groundwater activation calculations for E872, 20:27136 (R;US) 
Radionuclide Migration 

Argonne’s Expedited Site Characterization: An integrated ap- 
proach to cost- and time-effective remedial investigation, 
20:25512 (R;US) 

Mesoscopic structural analysis of bedrock exposures at the Oak 
Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 

Remedial Action 

A demonstration of in situ bioremediation of CCL, at the Han- 
ford Site, 20:27562 (R;US) 

Argonne’s Expedited Site Characterization: An integrated ap- 
proach to cost- and time-effective remedial investigation, 
20:25512 (R;US) 

Bioremediation of high explosives, 20:27357 (R;US) 

Cost effectiveness of in situ bioremediation at Savannah River, 
20:25554 (R;US) 

DOE's Innovative Treatment Remediation Demonstration 
Program accelerating the implementation of innovative tech- 
nologies, 20:26213 (R;US) 

Demonstration test and evaluation of ultraviolet/ultraviolet cat- 
alyzed peroxide oxidation for groundwater remediation at Oak 
Ridge K-25 Site, 20:25490 (R;US) 

Preliminary simulation of contaminant migration in ground water 
at the Lawrence Livermore National Laboratory, 20:27580 
(R;US) 

Site Observational Work Plan for the UMTRA Project Site at 
Shiprock, New Mexico. Revision, 20:27517 (R;US) 

Technology application analyses at five Department of Energy 
Sites, 20:25536 (R;US) 


Treatability test report for the 200-UP-1 Operable Unit, Hanford 
Site, 20:25542 (R;US) 
Use of genetic algorithms and neural networks to optimize well 
locations and reduce well requirements, 20:25569 (R;US) 
Sampling 
Dual wall reverse circulation drilling with multi-level groundwater 
sampling for groundwater contaminant plume delineation at 


Paducah Gaseous Diffusion Plant, 
20:27549 (R;US) 
Environmental resources of selected areas of Hawaii: Groundwa- 
ter in the Puna District of the Island of Hawaii, 20:25750 (R;US) 
UMTRA ground water sampling techniques: Comparison of the 
traditional and low flow methods, 20:25482 (R;US) 
Solvent Properties 
Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Tc: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 
Water Quality 
Regulatory acceptance of the proposed well abandonment pro- 
gram for the present landfill, Operable Unit 7, Rocky Flats 
Environmental Technology Site, Golden, Colorado, 20:25565 
(R;US) 
Water Treatment 
Electrochemical reduction of hexavalent chromium in ground 
water, 20:27579 (RA;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 
See ECONOMIC DEVELOPMENT 
GUIDE TUBES 
A technical report on the evaluation of the integrity for the 
welded guide thimble, 20:25982 (R;KR;In Korean) 
GUINIER-PRESTON ZONES 
Positron annihilation in Guinier-Preston-zones in AlAg*, 
20:28205 (IA;AT;In German) 


Paducah, Kentucky, 
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GULF GENERAL ATOMIC FAST BREEDER 


GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
Improved recovery from Gulf of Mexico reservoirs, 20:25153 
(R;US) 5 
improved recovery from Gulf of Mexico reservoirs. Quarterly 
status report, February 14, 1995—March 30, 1995, 20:25152 
(R;US) 
GUNS 
Preventing unauthorized use of firearms by implementing use 
control technologies, 20:27310 (R;US) 
GYPSUM 
Separation of radioactive elements in waste less processing of 
phosphogypsum after apatite manufacturing process, 
20:27713 (IA;PL;In Polish) 
GYPSUM CEMENTS 
Effect of roughness and material strength on the mechanical 
properties of fracture replicas, 20:25503 (R;US) 


H 


HADRONIC PARTICLE DECAY 
Hadronic decays of the D; meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 
Observation of B+ — J/a7*, 20:27943 (R;US) 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 
BRAHMS: Conceptual design report. Forward angle and midra- 
pidity hadron spectrometers at RHIC, 20:27129 (R;US) 
HAFNIUM 176 
Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
HAFNIUM 179 
Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
HAFNIUM 180 
Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
HAINES PROCESS 
See DESULFURIZATION 
HALFBEAK EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HALL GENERATORS 
See MHD GENERATORS 
HANDCAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLEY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD PRODUCTION REACTORS 
Comparison of the N Reactor and Ignalina Unit No. 2 Level 1 
Probabilistic Safety Assessments, 20:26103 (R;US) 
Equipment description of proposed RDA-5 canning machine, 
20:26858 (R;US) 
K Reactor moderator distortion study, 20:26037 (R;US) 
HANFORD RESERVATION 
105 K East isolation barrier acceptance analysis report, 
20:26839 (R;US) 
DNFSB Recommendation 94-1 Hanford Site Integrated Stabi- 
lization Management Plan. Volume 2, 20:25420 (R;US) 
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Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1994, 20:25417 (R;US) 
Air Pollution Monitoring 
Radionuclide air emissions report for the Hanford site, Calendar 
year 1994, 20:27467 (R;US) 
Climates 
Climatological data summary 1994, with historical data, 
20:25500 (R;US) 
Contamination 
Evaluation of an ambient air sampling system for tritium (as triti- 
ated water vapor) using silica gel adsorbent columns, 
20:25501 (R;US) 
Decision Making 
Prioritization of environmental cleanup problems at Hanford, 
20:25519 (RA;US) 
Environmental impacts 
Environmental releases for calendar year 1994, 20:27587 (R;US) 
Ground Water 
Treatability test report for the 200-UP-1 Operable Unit, Hanford 
Site, 20:25542 (R;US) 
Licenses 
Hanford Site air operating permit application, 20:27466 (R;US) 
Management 
Integrated Planning: Why is it so hard?, 20:26151 (RA;US) 
Prioritization of environmental cleanup problems at Hanford, 
20:25519 (RA;US) 
Nuclear Materials Management 
Acceptance test procedure for High Pressure Water Jet System, 
20:25263 (R;US) 
Development test procedure High Pressure Water Jet System, 
20:25265 (R;US) 
Planning 
Integrated Planning: Why is it so hard?, 20:26151 (RA;US) 
Regulatory integration: Guidelines and practical considerations 
for reporting regulatory drivers in DOE contractor Program 
Plans at the Hanford Reservation, 20:25640 (RA;US) 
Program Management 
Maintenance implementation plan for fuel supply shutdown, 
20:25463 (R;US) 
Multi-Function Waste Tank Facility Quality Assurance Program 
Plan, Project W-236A. Revision 2, 20:25437 (R;US) 
Regulatory integration: Guidelines and practical considerations 
for reporting regulatory drivers in DOE contractor Program 
Plans at the Hanford Reservation, 20:25640 (RA;US) 
Radiation Monitoring 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
Radioactive Waste Disposal 
118-B-1 burial ground excavation treatability test report, 
20:25544 (R:US) 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Radioactive Waste Facilities 
Nonradioactive air emissions notice of construction for the stabi- 
lization of the 1300-N emergency dump basin, 20:25545 (R;US) 
Radioactive Waste Management 
324 Building Compliance Project: Selection and evaluation of 
alternatives for the removal of solid remote-handied mixed 
wastes from the 324 Building, 20:25380 (R;US) 
FTIR fiber optic methods for the analysis of Hanford Site waste, 
20:25428 (R;US) 
Multi-Function Waste Tank Facility phase out basis. Revision 2, 
20:25436 (R;US) 
Performance objectives of the tank waste remediation system 
low-level waste disposal program, 20:25418 (R;US) 
Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 
Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 
Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 
Work plan for the identification of techniques for in-situ sensing 
of layering/interfaces of Hanford high level waste tank, 
20:25461 (R;US) 





Radioactive Waste Processing 

242-A Evaporator Waste Analysis Plan. Revision 5, 20:25450 
(R;US) 

Chloride removal from vitrification offgas, 20:25458 (R;US) 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

Glass composition development for plasma processing of Han- 
ford high sodium content low-level radioactive liquid waste, 
20:25473 (R;US) 

Steam reforming as a method to treat Hanford underground 
storage tank (UST) wastes, 20:25395 (R;US) 


Radioactive Waste Storage 
CSER 95-008: Criticality storage category for grouted K Basin 
cartridge filters at CWC, 20:25435 (R;US) 
Cathodic protection — Addition of 6 anodes to existing rectifier 
31, 20:25440 (R;US) 
Cathodic protection — Rectifier 46, 20:25439 (R;US) 
Cathodic protection — Rectifier 47, 20:25441 (R;US) 
In situ determination of rheological properties and void fraction 
in Hanford Waste Tank 241-SY-101, 20:25383 (R;US) 
Remedial Action 
100-BC-1 Excavation Demonstration Project Plan, 20:25546 
(R;US) 
105-DR Large Sodium Fire Facility decontamination, sampling, 
and analysis plan, 20:25572 (R;US) 
218 E-8 Borrow Pit Demolition Site clean closure soil evaluation 
report, 20:25573 (R;US) 
Fiscal year 1994 1/25-scale sludge mobilization testing, 


20:25562 (R;US) 

Hanford Site Risk Assessment Methodology. Revision 3, 
20:25539 (R;US) 

Remedial investigation/feasibility study report for the 300-FF-5 
Operable Unit, 20:25541 (R;US) 

Risk evaluation of remedial alternatives for the Hanford Site, 


20:25529 (RA;US) 


Risk Assessment 

Pickling Acid Cribs remedial investigatior/feasibility study, 
20:27527 (R;US) 

Risk evaluation of remedial alternatives for the Hanford Site, 
20:25529 (RA;US) 

Solid Wastes 

Limited field investigation report for the 100-HR-2 Operable 

Unit, 20:25540 (R;US) 
Stacks 

Potential radionuclide emissions from stacks on the Hanford 
site, Part 1: Dose assessment, 20:26025 (RA;US) 

Potential radionuclide emissions from stacks on the Hanford 
site, Part 2: Dose assessment methodology using portable 
low-resolution gamma spectroscopy, 20:26015 (RA;US) 

Storage Facilities 

Application of nuclear air cleaning and treatment codes, 
20:26017 (RA;US) 

Cathodic protection — Addition of 6 anodes to existing rectifier 
31, 20:25440 (R;US) 

Cathodic protection — Rectifier 46, 20:25439 (R;US) 

Cathodic protection — Rectifier 47, 20:25441 (R;US) 

Fiscal year 1994 1/25-scale sludge mobilization testing, 
20:25562 (R;US) 

Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 

Tanks 

Safety analysis for push-mode and rotary-mode core sampling. 

Rev. 1, 20:25456 (R;US) 
Ventilation Systems 

An example of a component replacement when applying ASME 
N509 and ASME N510 to older ventilation systems, 20:26049 
(RA;US) 

Waste Disposal 

Hanford Site Long-term Surface Barrier Development Program: 

Fiscal year 1994 highlights, 20:25379 (R;US) 


HAZARDOUS MATERIALS 
Radioactive Waste Disposal 


Waste Management 
200 Area TEDF effluent sampling and analysis plan, 20:25432 
(R;US) 
Coal ash usage in environmental restoration at the Hanford site, 
20:25103 (R;US) 
Waste Water 
City of Richland 300 Area industrial wastewater permit applica- 
tion, 20:25543 (R;US) 
Water Pollution Abatement 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Water Quality 
Quarterly report of RCRA groundwater monitoring data for pe- 
riod January 1—March 31, 1995, 20:27528 (R;US) 
Water Utilities 
Small Water System Management Program: 
20:26906 (R;US) 
HARBORS 
PORTSIM: An object-oriented port simulation, 20:27304 (R;US) 
HARD X RADIATION 
Results of design calculations. Specification of a prototype zone 
plate for focusing hard x-rays, 20:25649 (R;US) 
HARRY EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
HARVESTING 
Forest harvesting 
20:25676 (R;SE) 
HAWAII 
Bibliography of documents and related materials collected for 
the Hawaii Geothermal Project Environmental Impact State- 
ment, 20:25747 (R;US) 
Environmental resources of selected areas of Hawaii: Geologi- 
cal hazards, 20:25749 (R;US) 
Environmental resources of selected areas of Hawaii: Groundwa- 
ter in the Puna District of the Island of Hawaii, 20:25750 (R;US) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Air Pollution Monitoring 
PMB-Waste: An analysis of fluidized bed thermal treatment, 
20:26384 (R;US) 
Carbonylation 
Carbonylation as a separation technique for removal of non- 
radioactive species for tank waste, 20:25384 (R;US) 
Combustion 
Apparatus for incinerating hazardous waste, 20:25347 (PA;US) 
Radiation dose assessment methodology and preliminary dose 
estimates to support US Department of Energy radiation con- 
trol criteria for regulated treatment and disposal of hazardous 
wastes and materials, 20:27723 (R;US) 
Trash, ash, and the Phoenix: Waste-to-energy facilities after the 
Supreme Court decision of May 2, 1994, 20:26178 (R;US) 
Containment 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Emission 
Environmental releases for calendar year 1994, 20:27587 (R;US) 
Environmental Transport 
3D visualization of chemical transport in porous media, 
20:27586 (R;US) 
The use of synthetic colloids in tracer transport experiments in 
saturated rock fractures, 20:27536 (R;US) 
Ground Disposal 
Waste Area Grouping 4 Site Investigation Data Management 
Plan, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 
Health Hazards 
Applying RESRAD-CHEM for 
20:25510 (R;US) 
Leak Detectors 
Hazardous fluid leak detector, 20:27294 (PA;US) 
Radioactive Waste Disposal 
Mixed and low-level radioactive waste disposal from the Argonne 
National Laboratory-East Map Tube Facility, 20:25279 (R;US) 


100 K Area, 


systems friendly to the environment, 


chemical risk assessment, 
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HAZARDOUS MATERIALS 
Radioactive Waste Management 


Radioactive Waste Management 
Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 2, Site data tables, 
20:25291 (R;US) 
Radioactive Waste Processing 
Alternatives to incineration. Technical area status report, 
20:25295 (R;US) 
Remedial Action 
Projects at the Western Environmental Technology Office. Quar- 
terly technical progress report, April 1-June 30, 1995, 
20:27518 (R;US) 
Supercritical Gas Extraction 
Development and design of a high pressure carbon dioxide sys- 
tem for the separation of hazardous contaminants from 
non-hazardous debris, 20:25398 (R;US) 
Toxicity 
Strategies for use of biological markers of exposure, 20:27736 
(R;US) 
Underground Disposal 
The use of synthetic colloids in tracer transport experiments in 
saturated rock fractures, 20:27536 (R;US) 
Underground Storage 
Carbonylation as a separation technique for removal of non- 
radioactive species for tank waste, 20:25384 (R;US) 
Vapor space characterization of waste Tank 241-BY-107: Re- 
sults from in situ sample collected on 3/25/94, 20:25360 (R;US) 
Waste Tank Vapor Program: Vapor space characterization of 
Waste Tank 241-T-107. Results from samples collected on 
January 18, 1995, 20:25375 (R;US) 
Waste Disposal 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 
Waste Management 
Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 
Waste Transportation 
Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 
dix |: Minority and low-income population distribution, 
20:25293 (R;US) 
HAZARDOUS MATERIALS SPILLS 
Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25531 (RA;US) 
Process for determining the remediation category of hazardous 
substance sites, 20:27515 (RA;US) 
HAZARDS 
See also FIRE HAZARDS 
HEALTH HAZARDS 
Explaining probalistic risk assessment in common language, 
20:26188 (RA;US) 
HAZEN PROCESS 
See DESULFURIZATION 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HE-3 COUNTERS 
A neutron-counting instrument for low-level transuranic waste, 
20:27257 (R;US) 
HEALTH HAZARDS 
Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 3, Appendix A: 
Public response to revised NOI, Appendix B: Environmental 
restoration, Appendix C, Environmental impact analysis meth- 
ods, Appendix D, Risk, 20:25292 (R;US) 
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Valuing improvements in health and environmental quality in 
Wisconsin: Using willingness to pay as a measurement tool, 
20:26422 (RA;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH SERVICES 

Developing New Mexico Health Care Policy: An application of 

the Vital Issues Process, 20:26175 (R;US) 
HEARINGS 

Science, environment and technology summit: A long term na- 

tional science strategy, 20:26225 (R;US) 
HEAT DISTRIBUTION SYSTEMS 

Expansion cushions for directly buried district heating networks. 
Main object products of mineral wool, 20:26415 (R;SE;In 
Swedish) 

HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
ROCKET ENGINES 

Investigation of the rate-controlling mechanism(s) for high tem- 
perature creep and the relationship between creep and 
melting by using high pressure as a variable. Final report, 
20:26619 (R;US) 

HEAT EXCHANGERS 

See also RADIATORS 

Abstracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 2: Operation, 
environment and industrial applications, 20:26944 (|;EG) 

Characterization of heat emitters, 20:26275 (R;FR;in French) 

Condensation analysis for plate-frame heat exchangers, 
20:26917 (R;US) 

Nonlinear dynamics of tube arrays in cross flow, 20:26934 
(RA;US) 

The effect of the exit condition on the performance of intube 
condensers, 20:26916 (R;US) 

Whisker reinforced glass ceramic. Quarterly progress report No. 
3, March 28, 1995—June 27, 1995, 20:26671 (R;US) 

Wind tunnel experiments on chaotic dynamics of a flexible tube 
row in a cross flow, 20:25921 (RA;US) 

HEAT FLOW 
See HEAT FLUX 
HEAT FLUX 
Multi zonal coupling. Internal heat transfers in building, 
20:26913 (R;FR;in French) 
HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 

Condensation of refrigerants flowing inside smooth and corru- 
gated tubes, 20:26940 (R;US) 

Results of investigations of failures of geothermal direct-use well 
pumps, 20:25758 (R;US) 

HEAT RECOVERY EQUIPMENT 
Flow meter evaluation for U.S. Navy Public Works Center, San 
Diego, California, 20:26397 (R;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-FE44NI33CR21 
STEEL-CR16NI15MO3NB 

Cr2Nb-based alloy development, 20:26509 (R;US) 

Modeling of thermomechanical conditions in Sigmajig weldabil- 
ity test, 20:26513 (R;US) 

HEAT SOURCES 

Characterization of the heat emitters in dynamic regime linked 

with their environment, 20:27269 (R;FR;In French) 
HEAT STORAGE 

See also THERMOCHEMICAL HEAT STORAGE 

U.S. Department of Energy thermal energy storage research ac- 
tivities review: 1989 Proceedings, 20:26123 (R;US) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 





Buoyancy-driven flow excursions in fuel assemblies. Revision 1, 
20:26104 (R;US) 

identification of heat transfer parameters by the means of solv- 
ing inverse heat transfer problems, 20:26963 (RA;FI) 

Knowledge improvement of thermodynamic laws in batteries of 
bladed pipes, 20:26129 (R;FR;In French) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Sessions 17-24, 
20:26088 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 

Heating distribution network and homes, 20:26291 (R;FR;In 
French) 

Hydronic distribution system computer model, 20:26293 (R;US) 

Optimized command of energetic equipment in buildings, 
20:27270 (R;FR;In French) 

HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
HILACS 
Modeling space charge in beams for heavy-ion fusion, 20:27101 
(R;US) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also NEODYMIUM 150 REACTIONS 
OXYGEN 16 REACTIONS 
PALLADIUM 110 REACTIONS 
RUTHENIUM 104 REACTIONS 
SULFUR 32 REACTIONS 
Phase coexistence in multifragmentation?, 20:28087 (R;US) 
HEAVY IONS 

4. Workshop on heavy charged particles in biology and 
medicine in connection with the XV PTCOG meeting. Book of 
abstracts, 20:27674 (R;DE) 

Cell cycle delays induced by heavy ion irradiation of syn- 
chronous mammalian cells, 20:27675 (R;DE) 

Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 

Experimental investigations of plasma lens focusing and plasma 
channel transport of heavy ion beams, 20:28386 (R;US) 
Stopping powers, ranges and straggling, 20:28093 (RA;XA) 

HEAVY LEPTONS 

See also TAU NEUTRINOS 

Search for fourth generation neutral heavy leptons, 20:27950 
(R;US) 

HEAVY OILS 

See PETROLEUM 
HECTORITE 

See MONTMORILLONITE 
HELAC 

See LINEAR ACCELERATORS 
HELIOTRON 

H-mode study in CHS, 20:28306 (R;JP) 
HELIUM 

Double and single ionization of He and H2 by slow protons and 
antiprotons, 20:28137 (R;US) 

[Fluid dynamics of supercritical helium within internally cooled 
cabled superconductors], 20:28359 (R;US) 


HIGH EXPLOSIVES 


HELIUM 3 TARGET 

Photon absorption by two protons in *He, 20:28065 (RA;JP) 

Recent experiments at LEGS, 20:28063 (RA;JP) 

Recent experiments using polarization observables at Bates, 
20:28047 (R;US) 

Spin structure of the neutron @He) and the Bjoerken sum rule, 
20:28089 (RA;US) 

TAGX experiments for nucleon correlations, 20:28064 (RA;JP) 

HELIUM 4 TARGET 
TAGX experiments for nucleon correlations, 20:28064 (RA;JP) 
HELIUM DILUTION REFRIGERATORS 

Measurements with a recuperative superfluid Stirling refrigera- 

tor, 20:27803 (R;US) 
HELIUM Ii 

SANS study of phase separation in solid He-*He, 20:28251 

(R;US) 
HELIUM IONS 

The distribution of the number of emitted electrons under bom- 
bardment of metals using MeV ions, 20:28209 (IA;AT;In 
German) 

HEPTANE 

Combustion of n-heptane in a shock tube and in a stirred reac- 
tor: A detailed kinetic modeling study, 20:26836 (R;US) 

Refining of fossil resin flotation concentrate from Western coal. 
Ninth quarterly report, January 1—March 31, 1995, 20:25037 
(R;US) 

HERBS 
Research to develop improved production methods for woody 
and herbaceous biomass crops, 20:25673 (R;US) 
HETEROCYCLIC COMPOUNDS 
See also LACTONES 
THIOPHENE 

Quantum symmetry and photoreactivity of azabenzenes, 

20:26810 (R;US) 
HETERODYNE RECEIVERS 

Synthetic Array Heterodyne Detection: Developments within the 

Caliope CO2 DIAL Program, 20:27481 (R;US) 
HETEROJUNCTIONS 

Direct atomic resolution imaging of dislocation core structures in 
a 300 kV stem, 20:26663 (R;US) 

Magnetic-field-induced tunneling and minigap transport in dou- 
ble quantum wells, 20:26731 (R;US) 

HEXANE 

Autoignition chemistry of the hexane isomers: An experimental 
and kinetic modeling study, 20:25228 (R;US) 

Refining of fossil resin flotation concentrate from Western coal. 
Ninth quarterly report, January 1—March 31, 1995, 20:25037 
(R;US) 

HFBR REACTOR 

A real-time stack radioactivity monitoring system and dose pro- 

jection program, 20:26014 (RA;US) 
HFIR REACTOR 

Enhanced HFIR overpower margin through improvements in 
fuel plate homogeneity inspection, 20:26034 (R;US) 

The method of life extension for the High Flux Isotope Reactor 
vessel, 20:26033 (R;US) 

HICHLOR PROCESS 
See WASTE PROCESSING 
HIGGS BOSONS 

A high resolution detector for H° — -+-y, 20:27986 (R;US) 

Finding the Higgs boson: A status report, 20:27988 (R;US) 

Production of pseudoscalar Higgs-bosons in e + collisions, 
20:27898 (R;US) 

HIGH ENERGY PHYSICS 

Comparative performance measures of relational and object- 
oriented databases using High Energy Physics data, 
20:27177 (R;US) 

Spin formalism and applications to new physics searches, 
20:28015 (RA;US) 

HIGH ENERGY RADIOTHERAPY 

See RADIOTHERAPY 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
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HIGH FLUX ISOTOPE REACTOR 


HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH PRESSURE COOLANT INJECTION 

Operational reliability of standby safety systems, 20:26078 

(RA;US) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH TEMPERATURE LATTICE TEST REACTOR 
See HTLTR REACTOR 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-BETA PLASMA 
High-G disruption in tokamaks, 20:28312 (R;US) 
HIGH-LEVEL RADIOACTIVE WASTES 

The audit of the Replacement High Level Waste Evaporator at 

the Savannah River Site, 20:25306 (R;US) 
Accidents 

Analysis of accident sequences and source terms at waste 
treatment and storage facilities for waste generated by US- 
DOE Waste Management Operations: Volume 2, Appendixes 
A and B, 20:25511 (R;US) 

Chemical Analysis 

FTIR fiber optic methods for the analysis of Hanford Site waste, 
20:25428 (R;US) 

Work plan for the identification of techniques for in-situ sensing 
of layering/interfaces of Hanford high level waste tank, 
20:25461 (R;US) 

Containers 

Corrosion studies on selected packaging materials for disposal 
of heat-generating radioactive wastes in rock-salt formations. 
Final report 1991-1994, 20:25309 (R;DE) 

Packaging 

Waste package project quarterly report, April 1, 1995-June 30, 

1995, 20:25299 (R;US) 
Radioactive Waste Disposal 

Review of scenario selection approaches for performance as- 
sessment of high-level waste repositories and related issues., 
20:25341 (R;US) 

Radioactive Waste Management 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 2, Site data tables, 
20:25291 (R;US) 

Radioactive Waste Processing 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

Identification of Radioactive Pilot-Plant test requirements, 
20:25448 (R;US) 

Radioactive Waste Storage 

324 Building Compliance Project: Selection and evaluation of 
alternatives for the removal of solid remote-handled mixed 
wastes from the 324 Building, 20:25380 (R;US) 

Functional design criteria for the self-installing liquid observation 
well, 20:25451 (R;US) 

Numerical analysis of a natural convection cooling system for 
radioactive canisters storage, 20:25335 (RA;US) 

Safety analysis for push-mode and rotary-mode core sampling. 
Rev. 1, 20:25456 (R;US) 

Remote Handling 

324 Building Compliance Project: Selection and evaluation of 
alternatives for the removal of solid remote-handied mixed 
wastes from the 324 Building, 20:25380 (R;US) 

Sampling 

Safety analysis for push-mode and rotary-mode core sampling. 

Rev. 1, 20:25456 (R;US) 
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Transmutation 

AIP conference on accelerator driven transmutation technolo- 
gies and applications, Las Vegas, Nevada, July 25-29, 1994, 
20:25320 (R;US) 

Underground Disposal 

Bulk and mechanical properties of the Paintbrush tuff recovered 
from borehole USW NRG-7/7A: Data report. Yucca Mountain 
Site Characterization Project (Yucca Mountain Project), 
20:25393 (R;US) 

Characterization of materials for a reactive transport model vali- 
dation experiment: Interim report on the caisson experiment. 
Yucca Mountain Site Characterization Project, 20:25392 
(R;US) 

Effect of roughness and material strength on the mechanical 
properties of fracture replicas, 20:25503 (R;US) 

Geological aspects of the nuclear waste disposal problem, 
20:25329 (R;US) 

Los Alamos National Laboratory Yucca Mountain Site Charac- 
terization Project 1993 Quality Program status report, 
20:25316 (R;US) 

Summary evaluation of Yucca Mountain surface transects with 
implications for downhole sampling. Yucca Mountain Site 
Characterization Project (Yucca Mountain Project), 20:25394 
(R;US) 

Technical aspects of the plutonium vitrification option, 20:25470 
(R;US) 

The effect of rock fragments on the hydraulic properties of soils, 
20:27541 (R;US) 

The effect of rock-water interaction on permeability, 20:25414 
(R;US) 

Transport of synthetic colloids through single saturated frac- 
tures: A literature review, 20:25495 (R;US) 

Underground Storage 

Bubble retention in synthetic sludge: Testing of alternative gas 
retention apparatus, 20:25382 (R;US) 

Criticality safety of high-level tank waste, 20:25425 (R;US) 

FTIR fiber optic methods for the analysis of Hanford Site waste, 
20:25428 (R;US) 

High-level waste tank farm set point document, 20:25471 (R;US) 

Seismic design evaluation guidelines for buried piping for the 
DOE HLW Facilities, 20:25280 (R;US) 

Tanks focus area multiyear program plan 
20:25381 (R;US) 

Vapor space characterization of waste Tank 241-U-106: Results 
from samples collected on March 7, 1995. Waste Tank Vapor 
Program, 20:25373 (R;US) 

Work plan for the identification of techniques for in-situ sensing 
of layering/interfaces of Hanford high level waste tank, 
20:25461 (R;US) 

Vitrification 

324 Building Compliance Project: Selection and evaluation of 
alternatives for the removal of solid remote-handled mixed 
wastes from the 324 Building, 20:25380 (R;US) 

Chemical durability of simulated nuclear glasses containing wa- 
ter, 20:25388 (R;US) 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

Evaluation of alternative chemical additives for high-level waste 
vitrification feed preparation processing, 20:25457 (R;US) 

Experimental design of a waste glass study, 20:25387 (R;US) 

Glass science tutorial: Lecture No. 7, Waste glass technology 
for Hanford, 20:25422 (R;US) 

The integrated melter off-gas treatment systems at the West 
Valley Demonstration Project, 20:25333 (RA;US) 

Waste Transportation 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and digposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 
dix |: Minority and low-income population distribution, 
20:25293 (R;US) 


FY96-FY98, 





HIGH-PURITY GE DETECTORS 
A transportable high-resolution gamma-ray spectrometer and 
analysis system applicable to mobile, autonomous or unat- 
tended applications, 20:25636 (R;US) 
Portable electro-mechanically cooled high-resolution germa- 
nium detector, 20:27258 (R;US) 


HIGH-TC SUPERCONDUCTORS 
Barium 

Electrical transport properties of the high temperature supercon- 
ductor TmBa2Cu307, 20:26622 (IA;AT:in German) 

Phase resolved current-voltage characteristic in the Shubnikov- 
phase of YBa2Cu307, 20:26624 (IA;AT;In German) 

Calculation Methods 

Truncated Hilbert space approach to models of high- 

T-superconductivity, 20:28219 (R;US) 
Commercialization 

AC applications of HTS wires and coils, 20:28229 (RA;US) 

AC characterization of high-T~superconductors, 20:28224 
(RA;US) 

Demonstration of a magnetic refrigerator for high temperature su- 
perconducting electric power applications, 20:28230 (RA;US) 

Electric power applications development at Los Alamos, 
20:28228 (RA;US) 

Fault current limiters and power switches, 20:28227 (RA;US) 

HTS current leads, 20:28223 (RA;US) 

HTS wire requirements for SMES, 20:28233 (RA;US) 

High-temperature superconductor current leads, 
(RA;US) 

Issues in long length wire development, 1994 annual peer re- 
view: Panel 2 - electric power applications development, 
20:28225 (RA;US) 

Overview: Superconductivity Partnership Program at Sandia, 
20:28232 (RA;US) 

Stability and protection in HTS devices, 20:28226 (RA;US) 

Superconductivity Partnership Initiative (SPI): HTS motor cool- 
ing issues, 20:28234 (RA;US) 

Superconductivity partnership initiative: Alternative stator de- 
sign, 20:28231 (RA:US) 

Coordinated Research Programs 


HTS component development for electric power applications, 
20:28221 (RA;US) 


Copper 
Electrical transport properties of the high temperature supercon- 
ductor TmBazCu307, 20:26622 (IA;AT;In German) 
Phase resolved current-voltage characteristic in the Shubnikov- 
phase of YBa2Cu307, 20:26624 (IA;AT;In German) 
Energy Losses 
Liquid helium boil-off measurements of heat leakage from 
sinter-forged BSCCO current leads under DC and AC condi- 
tions, 20:28217 (R;US) 
Fabrication 
Electric power applications development at Los Alamos, 
20:28228 (RA;US) 
Fault current limiters and power switches, 20:28227 (RA;US) 
Issues in long length wire development, 1994 annual peer re- 
view: Panel 2 - electric power applications development, 
20:28225 (RA;US) 
Magnetic Flux 
Vortex dynamics in the high-temperature superconductors, 
20:28242 (R;US) 
Magnetoresistance 
Resistance and magnetoresistance in heterogeneous high tem- 
perature superconductors, 20:26684 (IA;AT;iIn German) 
Mathematical Models 
Truncated Hilbert space approach to models of high- 
T-superconductivity, 20:28219 (R;US) 
Oxygen 
Electrical transport properties of the high temperature supercon- 
ductor TmBazCu307, 20:26622 (IA;AT;In German) 
Phase resolved current-voltage characteristic in the Shubnikov- 
phase of YBa2Cu307, 20:26624 (IA;AT;In German) 


20:28222 


HORNFELSES 


Performance 
Performance evaluation of high-temperature superconducting 
current leads for electric utility SMES systems, 20:26120 
(R;US) 
Research Programs 
Critical parameters of superconducting materials and structures, 
20:28248 (R;US) 
Synthesis 
Synthesis of BiPbSrCaCuO superconductor, 20:26639 (PA;US) 
Testing 
Performance evaluation of high-temperature superconducting 
current leads for electric utility SMES systems, 20:26120 
(R;US) 
Thulium 
Electrical transport properties of the high temperature supercon- 
ductor TmBa2Cu307, 20:26622 (IA;AT;In German) 
Yttrium 
Phase resolved current-voltage characteristic in the Shubnikov- 
phase of YBa2Cu307, 20:26624 (IA;AT;in German) 
HIGH-VOLTAGE PULSE GENERATORS 
Explosively formed fuse opening switches for multi-joule appli- 
cations, 20:28384 (R;US) 
Precision current measurements on Pegasus |i using Faraday 
rotation, 20:26870 (R;US) 
Procyon: 18-MJ, 2-ys pulsed power system, 20:28383 (R;US) 
The light ion pulsed power induction accelerator for ETF, 
20:28397 (R;US) 
HIGHLY ENRICHED URANIUM 
Adequacy of the 123-group cross-section library for criticality anal- 
yses of water-moderated uranium systems, 20:26876 (R;US) 
Bias in calculated ky from subcritical measurements by the 
252 Cf-source-driven noise analysis method, 20:26852 (R;US) 
Demonstration of bilateral U.S. and Russian remote monitoring 
system for special nuclear materials, 20:25629 (R;US) 
HEU age determination, 20:27381 (R;US) 
Implementation Plan: Disposition of surplus highly enriched ura- 
nium environmental impact statement, 20:26193 (R;US) 
MCNP-DSP calculations of the *5*Cf-source-driven noise analy- 
sis measurements of highly enriched uranium metal cylinders, 
20:28092 (R;US) 
Nonproliferation analysis of the reduction of excess separated 
plutonium and high-enriched uranium, 20:25585 (R;US) 
HIGHWAYS 
See ROADS 
HILACS 
Transverse combining of 4 bearns in MBE-4, 20:28387 (R;US) 
HIPURE PROCESS 
See DESULFURIZATION 
HIROHAX PROCESS 
See DESULFURIZATION 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 
HOELTER PROCESS 
See DESULFURIZATION 
HOFFMAN PROCESS 
See COAL GASIFICATION 
HOLES 
Longitudinal coupling impedance of a hole in the accelerator 
beam pipe, 20:27094 (R;US) 
HOLLY EVENT 
See NUCLEAR EXPLOSIONS 
HOLOGRAPHY 
In-line particle field holography at Pegasus, 20:27275 (R;US) 
HOLZHEIMER PROCESS 
See OIL SHALES 
HOPPERS 
Phased-array ultrasonic surface contour mapping system and 
method for solids hoppers and the like, 20:25114 (PA;US) 
HORIZONTAL AXIS TURBINES 
The baseline data sets for Phase Ii of the combined experiment, 
20:25774 (R;US) 
HORNFELSES 
See METAMORPHIC ROCKS 
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HOSPITALS 


HOSPITALS 

Mechanical behavior of a suite of elastomers used for seismic 

base isolation, 20:26659 (R;US) 
HOT GAS CLEANUP 
Power systems development facility. Quarterly report, January 
1995—March 1995, 20:25045 (R;US) 
HOT NUCLEI 
Studies of fission hindrance in hot nuclei, 20:28046 (R;US) 
HOT PLASMA 

A transmission grating spectrometer for plasma diagnostics, 
20:28297 (R;US) 

Joint US/Russian plasma formation experiments for mag- 
netic compression/magnetized target fusion (MAGO/MTF), 
20:28298 (R;US) 

HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

Hot dry rock in the United States: Putting a unique technology 
to practical use, 20:25755 (R;US) 

Hot dry rock: A versatile alternative energy technology, 
20:25756 (R;US) 

HOUSEHOLDS 

Household’s choices of efficiency levels for appliances: Using 
stated- and revealed-preference data to identify the importance 
of rebates and financing arrangements, 20:26409 (RA;US) 

Monthly energy review, September 1995, 20:26139 (R;US) 

HOUSES 

Restoring our urban communities: A model for an empowered 
America, 20:26150 (R;US) 

What is a low-energy house?, 20:26312 (R;US) 

HPCI 
See HIGH PRESSURE COOLANT INJECTION 
HTGR TYPE REACTORS 

See aiso HTTR REACTOR 

An investigation of graphite dust and plateout fission product be- 
havior under pipe rupture accident condition in primary 
cooling system of high temperature gas-cooled reactor, 
20:25864 (R;JP;In Japanese) 

Optimization of the gas turbine-modular helium reactor using 
statistical methods to maximize performance without compro- 
mising system design margins, 20:25863 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

HTLTR REACTOR 

Sodium loop framework structural analysis, 20:26055 (R;US) 
HTTR REACTOR 

HRB-22 irradiation phase test data report, 20:26050 (R;US) 
HUGENHOLTZ-PINES THEORY 

See HYDROGEN 
HUMAN CHROMOSOME 19 

The mapping of novel genes to human chromosome 19, 
20:27627 (RA;US) 

HUMAN POPULATIONS 

See also MINORITY GROUPS 

Estimation of integrated public risks for nonseismic external 
events affecting the Savannah River Site, 20:27506 (R;US) 

Radiation dose assessment methodology and preliminary dose 
estimates to support US Department of Energy radiation con- 
trol criteria for regulated treatment and disposal of hazardous 
wastes and materials, 20:27723 (R;US) 

Reexamining traditional issues in survey research: Just how evil 
is the anathema of low response rate?, 20:27617 (R;US) 

Reference computations of public dose and cancer risk from air- 
bome releases of uranium and Class W plutonium, 20:27725 
(R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUSKY ACE EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HUTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
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HVAC SYSTEMS 

Application of discrete choice analysis for DSM program design, 
20:26408 (RA;US) 

HYBRID ELECTRIC-POWERED VEHICLES 

Electric and Hybrid Vehicles Program 18th annual report to 
Congress for Fiscal Year 1994, 20:26457 (R;US) 

Progress toward an optimized hydrogen series hybrid engine, 
20:26459 (R;US) 

HYCSOS 

See CHEMICAL HEAT PUMPS 
HYDRAULIC RAMS 

See PUMPS 
HYDRAULIC TRANSPORT 

Apparatus for moving a pipe inspection probe through piping, 
20:26882 (PA;US) 

HYDRAULIC TURBINES 

Industrial integration of act-turbines for Pelton type hydraulic 

wheels, 20:25711 (R;FR;in French) 
HYDRAULICS 

CONTAIN assessment of the NUPEC mixing experiments, 
20:26031 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Sessions 17-24, 
20:26088 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

HYDRIDES 
See also ARGON HYDRIDES 
LITHIUM HYDRIDES 
Metal hydride composition, 20:26797 (PA;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See aiso ALKENES 
BENZOPY RENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
POLYPHENYLS 
TETRALIN 
TOLUENE 

Emission of hydrocarbons and NO, at low levels of excess air in 
CFB, 20:25690 (R;SE;In Swedish) 

Ultra-thin carbon coatings for head-disk interface tribology, 
20:26737 (R;US) 

HYDROCHLORIC ACID 
ARAC dispersion modeling support for January-March 1995 
Vandenberg AFB launches, 20:27498 (R;US) 
HYDROCYANIC ACID 
Theoretical studies of potential energy surfaces, 20:26771 (R;US) 
HYDRODYNAMICS 

An implicit steady-state initialization package for the RELAP5S 
computer code, 20:25918 (R;US) 

Differential sensitivity theory applied to the MESA2D code for 
multi-material problems, 20:28530 (R;US) 

Electron thermal conduction in LASNEX, 20:28335 (R;US) 

In-line particle field holography at Pegasus, 20:27275 (R;US) 

HYDROELECTRIC POWER 

Impacts of Western Area Power Administration's power market- 

ing alternatives on air quality and noise, 20:27451 (R;US) 
HYDROELECTRIC POWER PLANTS 

Adult salmonid PIT-TAG returns to Columbia River's lower gran- 
ite dam, 20:25710 (R;US) 

Minthorn Springs Creek summer juvenile release and adult col- 
lection facility. Annual report 1994, 20:25708 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 





HYDROGEN 

A study on hydrogen mixing and transport in the containment, 
20:25845 (R;KR;In Korean) 

Composition for absorbing hydrogen, 20:25658 (PA;US) 

Double and single ionization of He and H2 by slow protons and 
antiprotons, 20:28137 (R;US) 

Hydrogen vehicle fueling station, 20:25657 (R;US) 

IS process for thermochemical hydrogen production, 20:26791 
(R;JP) 

Kinetic measurements on elementary fossil fuel combustion re- 
actions over wide temperature ranges. Progress report, May 
1, 1984—November 30, 1986, 20:26826 (R;US) 

Quasiparticle energy studies of bulk semiconductors, surfaces 
and nanotubes, 20:26712 (R;US) 

Solid hydrogen structure, 20:28177 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 

Theoretical studies of potential energy surfaces, 20:26771 (R;US) 

HYDROGEN 1 TARGET 

Correlations between polarization observables in_ inclusive 
deuteron breakup, 20:28035 (R;XJ) 

Investigation of charge-exchange reactions on a hydrogen tar- 
get (proposal), 20:28072 (RA;XJ) 

Refrigerated hydrogen gas jet for the Fermilab antiproton accu- 
mulator, 20:27133 (R;US) 

The E760 Jet Target: Measurements of performance at 77K, 
20:27192 (R;US) 

The measurements of spin correlation in the reaction dp — pd 
(proposal), 20:28074 (RA;XJ) 

What should be measured in deuteron breakup with polarized 
proton target, 20:28075 (RA;XJ) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 

See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS 

Characterization of PEM fuel cell membrane-electrode- 
assemblies by electrochemical methods and microanalysis 
20:26261 (R;US) 

Direct-hydrogen-fueled proton-exchange-membrane (PEM) fuel 
cell system for transportation applications. Quarterly technical 
progress report No. 4, April 1, 1995—June 30, 1995, 20:26257 
(R;US) 

Fuels processing for transportation fuel cell systems, 20:26254 
(R;US) 

HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 1 MINUS 

Relativistic atomic physics at the SSC, 20:28148 (R;US) 
HYDROGEN IONS 1 PLUS 

Double and single ionization of He and Hz by slow protons and 
antiprotons, 20:28137 (R;US) 

Stopping powers, ranges and straggling, 20:28093 (RA;XA) 

HYDROGEN ISOTOPES 

See also DEUTERIUM 

TRITIUM 

Interaction of beryllium and hydrogen isotopes, 20:28365 
(RA;JP;in Japanese) 

Movement of hydrogen in palladium at low temperature, 
20:26545 (RA;JP;in Japanese) 

HYDROGEN PRODUCTION 

Fossil Energy Program annual progress report for April 1994 
through March 1995, 20:26498 (R;US) 

Hydrogen from renewable resources. Monthly progress report, 
20:25655 (R;US) 

Technical and economic assessment of producing hydrogen by 
reforming syngas from the Battelle indirectly heated biomass 
gasifier, 20:25656 (R;US) 

HYDROGEN STORAGE 
Composition for absorbing hydrogen, 20:25658 (PA;US) 
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Hydrogen from renewable resources. Monthly progress report, 
20:25655 (R;US) 

Hydrogen transport and storage in engineered glass micro- 
spheres, 20:25659 (R;US) 

HYDROGEN SULFIDES 

Mechanism and kinetics of H2S-CO2 mixture dissociation in 

plasma of a microwave-discharge, 20:25233 (R;US) 
HYDROGENATION 

Proceeding of the 30th Coal Science Conference (1993), 

20:25069 (1;JP;In Japanese) 
HYDROLOGY 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization study. [Quarterly] progress report, April 1, 
1995-—June 3, 1995, 20:25489 (R;US) 

Proceedings of the TOUGH Workshop '985 Lawrence Berkeley 
Laboratory, Berkeley, California, March 20-22, 1995, 
20:27542 (R;US) 

Strongly coupled single-phase flow problems: Effects of density 
variation, hydrodynamic dispersion, and first order decay, 
20:27540 (R;US) 

HYDROXYACETIC ACID 
See GLYCOLIC ACID 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYFLEX PROCESS 
See COAL GASIFICATION 
HYLIFE CONVERTER 

HYLIFE-II: An approach to a long-lived, first-wall component for 

inertial fusion power plants, 20:28409 (R;US) 
HYPERSONIC FLOW 

Surface pressure measurements for CFD code validation in hy- 

personic flow, 20:26892 (R;US) 
HYPOTHESIS 

Hadronic decays of the D, meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 


l-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA 

The text of the instruments connected with the Agency's assis- 
tance to Argentina in establishing a research and isotope 
production reactor project, 20:25596 (R;XA;in Arabic, Chi- 
nese, English, French) 

IAEA SAFEGUARDS 

Implementation of IAEA safeguards at the Rocky Flats Environ- 
mental Technology Site, 20:25623 (R;US) 

Improved information analysis - views and actions, 20:28574 
(R;US) 

International inspection activity impacts upon DOE safeguards 
requirements, 20:25612 (R;US) 

IBR-1 
See IFR REACTOR 
ICF DEVICES 

Implementation of ISO 10110 optics drawing standards for the 
National Ignition Facility, 20:28433 (R;US) 

National Ignition Facility conceptual design report: Executive 
summary, 20:28459 (R;US) 

Relevance of the U.S. National Ignition Facility for driver and 
target options to next-step inertial fusion test facilities, 
20:28422 (R;US) 

IC PROCESS 
See DESULFURIZATION 
ICR HEATING 

Three-dimensional antenna models for fusion experiments, 
20:28257 (R;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

Environmental Science and Research Foundation. Annual tech- 
nical report, April 11, 1994—December 31, 1994, 20:27519 
(R;US) 
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Environmental restoration baselining as a means of successful 
performance, 20:25521 (RA;US) 

INEL Sample Management Office, 20:25268 (RA;US) 

Idaho National Engineering Laboratory Site environmental re- 
port for Calendar Year 1994, 20:26195 (R;US) 

IDENTIFICATION SYSTEMS 

Automatic identification of NDA measured items: Use of E-tags, 
20:25603 (R;US) 

Elaboration of a hardy identification software called LADY, 
20:26274 (R;FR;in French) 

User Interface Program for secure electronic tags, 20:26478 
(R;US) 

IFP PROCESS 

See DESULFURIZATION 

iFR REACTOR 

Integral Fast Reactor Program annual progress report, FY 1994, 
20:25871 (R;US) 

Structural evaluation in the design of electrorefiner, 20:25249 
(R;US) 

IGNALINSK-2 REACTOR 
Comparison of the N Reactor and Ignalina Unit No. 2 Level 1 
Probabilistic Safety Assessments, 20:26103 (R;US) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 
ILLINOIS 

An evaluation of known remaining oil resources in the state of 
Illinois: Project on advanced oil recovery and the states. Vol- 
ume 3, 20:25214 (R;US) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE INTENSIFIERS 

Measured responsivities of generation Il and hybrid image inten- 
sifiers, 20:27274 (R;US) 

Resolution and shutter speed measurements of an MCPIl with a 
270-ps whole image shutter for a point-source input, 
20:27273 (R;US) 

IMAGE PROCESSING 

Deconvolution of STM-pictures using the principle of maximum 
entropy, 20:27821 (IA;AT;In German) 

Development of an Image Compression and Authentication 
Module for video surveillance systems, 20:27282 (R;US) 

Fluorescent microthermal imaging-theory and methodology for 
achieving high thermal resolution images, 20:27283 (R;US) 

Low light imaging of intracellular endogen porphyrins, 20:27637 
(IA;AT;iIn German) 

Thigmotactic combination of magnetic resonance and comput- 
erized tomography images, 20:27638 (IA;AT;In German) 

IMAGE SCANNERS 

A laser scanner for imaging fluorophore labeled molecules in 

electrophoretic gels, 20:27620 (R;US) 
IMAGES 

An introduction to video image compression and authentication 
technology for safeguards applications, 20:25630 (R;US) 

W-transform method for feature-oriented multiresolution image 
retrieval, 20:28555 (R;US) 

iMIDES 

Guest-host crosslinked polyimides for 

20:27016 (R;US) 
IMPACT SHOCK 
Projectile shape influence on ballistic limit curves as determined 
by computational simulation, 20:26974 (R;US) 
IMPEDANCE 
See also ELECTRIC IMPEDANCE 
RF impedance measurement calibration, 20:27163 (R;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLEMENTATION 

Solid Waste Assurance Program 
20:25455 (R;US) 

IN CORE INSTRUMENTS 

Computer-aided design for routing of in-core instrumentation 
guide tubes, 20:25993 (R;KR;In Korean) 


integrated optics, 


Implementation Plan, 
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IN-CORE THERMIONIC REACTOR 
See ZERO POWER REACTORS 
INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

A high temperature pulsed corona plasma reactor, 20:26396 
(R;US) 

Advances in the development of FTIR continuous emission 
monitor for incinerators, 20:27453 (R;US) 

Apparatus for incinerating hazardous waste, 20:25347 (PA;US) 

INCLUSIONS 

Clean Ferrous Casting Technology Research. Annual report, 

September 29, 1993—September 28, 1994, 20:26519 (R;US) 
INCOMPRESSIBLE FLOW 

An update on projection methods for transient incompressible 

viscous flow, 20:26966 (R;US) 
INCONEL 600 

Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environ- 
ments, 20:26570 (R;US) 

INCONEL 625 

Towards a reliable laser spray powder deposition system 

through process characterization, 20:26579 (R;US) 
INDEXES 

Typical cases of buildings. Research group on heat emitters, 

20:26276 (R;FR;In French) 
INDIRECT DRIVE LASER IMPLOSION 

Marshak waves: Constant flux vs constant T-a (slight) paradigm 

shift, 20:28336 (R;US) 
INDIUM ARSENIDES 

Low-power, high-speed iInGaAs/InP photoreceiver for highly- 

parallel optical data links, 20:26725 (R;US) 
INDIUM FLUORIDES 

Ultra fast energy dependent recombination in InP, 20:26527 

(IA;AT:In German) 
INDIUM NITRIDES 

Doping and isolation of GaN, InGaN and InAIN using ion impian- 

tation, 20:26647 (R;US) 
INDIUM PHOSPHIDES 

Low-power, high-speed InGaAs/InP photoreceiver for highly- 
parallel optical data links, 20:26725 (R;US) 

Mid-gap two-photon four-wave mixing in Ill-V semiconductors, 
20:28173 (R;US) 

INDIUM SELENIDES 

Derived reference doses for three compounds used in the pho- 
tovoltaics industry: Copper indium diselenide, copper gallium 
diselenide, and cadmium telluride, 20:27734 (R;US) 

The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 

INDOOR AIR POLLUTION 

Air quality and health in Finnish indoor ice arenas, 20:26339 
(RA;Fl) 

Alternative estimates of exposure to nitrogen dioxide and their 
implications to epidemiologic study design, 20:26358 (RA;Fl) 

An overview and rationale of ventilation related indoor air quality 
recommendations and requirements, 20:26360 (RA;Fl) 

An overview of the southeastern Brazil indoor air quality study 
(SEBIAQS). Measurements of organic and inorganic aerosol 
and gas-phase species, 20:26343 (RA;Fl) 

Characterisation of human exposures to air pollution from 
household use of low-smoke and conventional coals in South 
Africa, 20:26320 (RA;FIl) 

Chemical characterization of indoor air quality inside schools in 
Paris, 20:26318 (RA;Fl) 

Classification of residential houses using indoor nitrogen dioxide 
concentrations, 20:26341 (RA;FIl) 

Combustion air pollutants in Cairo houses, 20:26331 (RA;Fl) 

Comparative emissions from Pakistani coals and traditional 
coals, 20:26326 (RA;Fl) 

Continuous monitoring of nitrogen dioxide in UK homes, 
20:26337 (RA;Fl) 





Determination of nitrogen dioxide generation and decay rates 
using mass balance model, 20:26334 (RA;FI) 

Evaluation of indoor air quality associated with three kinds of 
fuel combustion in Beijing, 20:26322 (RA;:FI) 

Exposure monitoring of nitrogen dioxide in Moscow. Pilot study 
within the WHO/UNEP human exposure assessment loca- 
tions/HEAL/Programme, 20:26353 (RA;FIl) 

Exposure to nitrogen dioxide. Comparison of individual expo- 
sure in 10 infants, 20:26354 (RA;FI) 

Field studies of human exposure to environmental contami- 
nants, 20:26348 (RA;Fl) 

Human exposures to wood smoke in rural areas of South Africa, 
20:26352 (RA;FI) 

Indoor Air 93. Combustion products, risk assessment, policies. 
Proceedings, 20:26317 (R;Fl) 

Indoor NOz levels in homes with different sources of air pollution 
- traffic, gas-use, smoking, 20:26338 (RA;Fl) 

inaoor air pollution in Catalonia, 20:26342 (RA;FIl) 

Indoor and outdoor acid aerosol and gas concentrations, 
20:26346 (RA;FIl) 

Indoor concentration modeling of aerosol strong acidity, 
20:26359 (RA;Fl) 

Indoor concentrations of polycyclic aromatic hydrocarbons in 
California residences and their relationship to combustion 
source use, 20:26319 (RA;FI) 

Indoor nitrous acid. Formation and human exposure effects, 
20:26329 (RA;Fl) 

Indoor pollution by kerosene heater, 20:26333 (RA;FI) 

Infants exposure to NOz, 20:26336 (RA;Fl) 

Interplay among ozone, nitric oxide and nitrogen dioxide in an 
indoor environment. Results from synchronized indoor- 
outdoor measurements, 20:26328 (RA;Fl) 

Interplay among ozone, nitric oxide and nitrogen dioxide in an 
indoor environment. Results from synchronized indoor- 
outdoor measurements, 20:26327 (RA;Fl) 

New edition of the German standard DIN 1946 part 2 for indoor 
air requirements, 20:26362 (RA;Fl) 

Nitrogen dioxide in ice skating rinks: exposure assessment and 
evaluation of reduction strategies, 20:26332 (RA;Fl) 

Outdoor and indoor respirable suspended particulates in Bu- 
dapest, Hungary, 20:26323 (RA;Fl) 

Penetration and neutralization of acid aerosols at institutional 
settings, 20:26347 (RA;Fl) 

Personal exposure to nitrogen dioxide: verifying an exposure 
model by comparing predicted and measured values, 
20:26356 (RA;Fl) 

Personal exposures of preschool children to carbon monoxide 
and nitrogen dioxide. The role of gas stoves, 20:26350 (RA;Fl) 

Phthalates and PAHs in indoor and outdoor air in a southern 
California community, 20:26324 (RA;Fl) 

Predicting the distribution of population exposures to NOz in a 
large urban area, 20:26351 (RA;FIl) 

Prediction of indoor respirable particulates, 20:26321 (RA;Fl) 

Quality assured indoor climate quality (QA-ICQ), 20:26361 
(RA;Fl) 

Research and control of indoor NO; - the Australian experience. 
Briquette coal - the major pollution source of indoor air in Chi- 
nese cities, 20:26325 (RA;Fl) 

Residential levels of particle and vapor phase acids associated 
with combustion sources, 20:26330 (RA;FIl) 

Seasonal and yearly patterns of indoor nitrogen dioxide levels. 
Data from Albuquerque, New Mexico, 20:26340 (RA;Fl) 

Studies on the NO, emission characteristics from domestic 
kerosene fired space heaters with indoor oxygen depletion, 
20:26335 (RA;Fl) 

Study on the personal exposure level to nitrogen dioxide for 
housewives in Beijing. An international formal study within the 
WHO/UNEP human exposure assessment locations (HEAL) 
programme, 20:26357 (RA;Fl) 

The concentration of nitrogen dioxide and formaldehyde in in- 
door air and their exposure levels to students in Japan, 
20:26355 (RA;Fl) 

The indoor outdoor relationship of acid aerosols in Taipei city, 
20:26345 (RA;Fl) 


INERTIAL CONFINEMENT 


The prevalence of nitrous acid in indoor air and its impact on NO» 
measurements made by passive samplers, 20:26349 (RA;Fl) 

The relationship between NO2 and SPM levels inside the resi- 
dences around roads with heavy traffic in Tokyo, Japan, 
20:26344 (RA;Fl) 

The role of the U.S. Department of Energy in indoor air quality 
and building ventilation policy development, 20:26197 (RA;Fl) 

Air Pollution Monitoring 

Air monitoring for volatile organic compounds at the Pilot Plant 
Complex, Aberdeen Proving Ground, Maryland, 20:27454 
(R;US) 

Computed tomography and optical remote sensing: Develop- 
ment for the study of indoor air pollutant transport and 
dispersion, 20:27745 (R;US) 

INDUCED RADIOACTIVITY 

See RADIOACTIVITY 

INDUSTRIAL MEDICINE 
The 1994 list of limiting values. Safety and hygiene at work, 
20:27732 (1;DE;in German) 
INDUSTRIAL PLANTS 
See also BIOMASS CONVERSION PLANTS 
CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
PETROLEUM REFINERIES 

A standard methodology for cost-effectiveness analysis of new 
environmental technologies, 20:26186 (RA;US) 

A structure for integrating decision making and science, 
20:25593 (RA;US) 

Long range planning at former nuclear weapon plants, 20:25592 
(RA:US) 

Safety analysis reports - new strategies, 20:26185 (RA;US) 

Telemetry engineering and fabrication alternative soldering tech- 
niques for CFC elimination, 20:26991 (R;US) 

INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 

Nuclear materials 1993 annual report. Volume 8, No. 2, 

20:25555 (R;US) 

INDUSTRIAL SECTOR 
See INDUSTRY 

INDUSTRIAL WASTES 

See also SPENT LIQUORS 

Performance analysis of co-firing waste materials in an ad- 
vanced pressurized fluidized-bed combustor, 20:25122 (R;US) 

WastePlan model implementation for New York State. Final re- 
port, 20:25693 (R;US) 

INDUSTRY 

See also AUTOMOTIVE INDUSTRY 
CHEMICAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
TEXTILE INDUSTRY 

Applying needs-based segmentation to industrial customers, 
20:26233 (RA;US) 

Energy conservation at the place of work, 20:26390 (1;DE;in 
German) 

Managing cumulative impacts: A key to sustainability?, 
20:26189 (R;US) 

Marketing research for energy service design, 20:26236 (RA;US) 

Strategic prioritization in the industrial market sector, 20:26407 
(RA;US) 

Targeting commercial and industrial customers with GIS, 
20:26220 (RA;US) 

The role of ECM in bringing about pollution prevention, 
20:26401 (R;US) 

INERTIAL CONFINEMENT 
Gated monochromatic x-ray imager, 20:28299 (R;US) 
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INERTIAL CONFINEMENT 


Inertial Confinement Fusion quarterly report, January—March 
1995. Volume 5, No. 2, 20:28435 (R;US) 

Inertial Confinement Fusion quarterly report, 
December 1994. Volume 5, No. 1, 20:28434 (R;US) 

Scalable diode-pumped solid state laser architecture for inertial 
fusion energy, 20:28418 (R;US) 

The Jupiter program, 20:28401 (R;US) 

The role of the NIF in the development of inertial fusion energy, 
20:28405 (R;US) 


INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 


INERTIAL FUSION DRIVERS 
System study of a diode-pumped solid-state-laser driver for iner- 
tial fusion energy, 20:28421 (R;US) 


INERTIAL SEPARATORS 
Decontamination of nuclear fuels with centrifugal separation, 
20:25322 (R;US) 


INFORMATION 
See also CLASSIFIED INFORMATION 
PROPRIETARY INFORMATION 

1995 Department of Energy Records Management Conference, 
20:28475 (R;US) 

Improved information analysis - 
(R;US) 

Waste Area Grouping 4 Site Investigation Data Management 
Plan, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 


INFORMATION RETRIEVAL 
Software and Information Life Cycle (SILC) for the Integrated 
Information Services Organization. Analysis and implementa- 
tion phase adaptations of the Sandia software guidelines: 
Issue A, April 18, 1995, 20:28546 (R;US) 
Utilizing ORACLE tools within Unix, 20:28507 (R;US) 


INFORMATION SYSTEMS 


October— 


views and actions, 20:28574 


Advanced information technology: Building stronger databases, 
20:28571 (RA;US) 


DOE Integrated Safeguards and Security (DISS) historical doc- 


ument archival and retrieval analysis, 
recommendations, 20:28572 (R;US) 

Development and deployment of AQUIS: A PC-based emission 
inventory calculator and air information management system, 
20:27449 (R;US) 

Federal Emergency Management Information System (FEMIS) 
Bill of Materials (BOM), FEMIS: Phase |, Version 1.2, 
20:28540 (R;US) 

Federal Emergency Management Information System (FEMIS) 
Data Management Guide, FEMIS: Phase 1, Version 1.1u, 
20:28539 (R;US) 

Getting the most from your AQUIS database for air emission in- 
ventories, 20:27450 (R;US) 

Guidelines for the implementation of an open source information 
system, 20:28564 (R;US) 

Improved information analysis - views and actions, 20:28574 
(R;US) 

Information architecture project presentation to CIC leaders, 
March 10 1995, 20:28532 (R;US) 

Information architecture. Volume 1, The foundations, 20:28562 
(R;US) 

Managing risk in software systems, 20:28545 (R;US) 

Searching your site's management information systems, 
20:28558 (RA;US) 

Software and Information Life Cycle (SILC) for the Integrated 
Information Services Organization. Analysis and implementa- 
tion phase adaptations of the Sandia software guidelines: 
Issue A, April 18, 1995, 20:28546 (R;US) 

Technical and policy issues related to semantically and spatially 
incompatible geodata, 20:28569 (R;US) 

The utility of a geographic information system in facility/land use- 
related opportunities and constraints analysis for the Rocky 
Flats Environmental Technology Site, 20:28559 (RA;US) 


INFORMATION VALIDATION 
See VERIFICATION 
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INFRARED SPECTROMETERS 
Design of a mid-IR immersion echelle grating spectrograph for 
remote sensing, 20:27501 (R;US) 
Livermore Imaging Fourier Transform infrared Spectrometer 
(LIFTIRS), 20:26767 (R;US) 
INHOMOGENEOUS PLASMA 
New stationary solutions of the nonlinear drift wave equation, 
20:28308 (R:JP) 
INITIAL RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 
Registration of Hanford Site Class V underground injection 
wells. Revision 1, 20:25491 (R;US) 
INPUT WELL 
See INJECTION WELLS 
INSPECTION 
The inspection of a radiologically contaminated pipeline using a 
teleoperated pipe crawler, 20:26908 (R;US) 
INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTANTONS 
Instantons and vacuum expectation values in the Schwinger 
model, 20:27884 (IA;AT;In German) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
Assessment of NiPd finished components for surface mount as- 
sembly applications, 20:27022 (R;US) 
Electron and optical beam testing of integrated circuits using 
CIVA, LIVA, and LECIVA, 20:27284 (R;US) 
Future technology challenges for failure analysis, 20:27011 
(R;US) 
Laser micromachining of through via interconnects in active die 
for 3-D multichip module, 20:27013 (R;US) 
Low temperature reactive bonding, 20:26596 (R;US) 
New photolithography stepping machine, 20:27031 (R;US) 
Non-invasive current and voltage imaging techniques for inte- 
grated circuits using scanning probe microscopy. Final report, 
LDRD Project FY93 and FY94, 20:27012 (R;US) 
Photon statistics, film preparation and characterization in fluo- 
rescent microthermal imaging, 20:27023 (R;US) 
Smart substrates: Making multi-chip modules smarter, 
20:27014 (R;US) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERAGENCY COOPERATION 
Planning that works: Empowerment through stakehokler fo- 
cused interactive planning (SFIP), 20:26152 (RA;US) 
Strategic planning model for achieving stakeholder involvement 
in environmental at DOE weapons complex sites, 20:26419 
(RA;US) 
INTERFACES 
Direct atomic resolution imaging of dislocation core structures in 
a 300 kV stem, 20:26663 (R;US) 
Stability of thin liquid films, 20:26930 (RA;US) 
INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
MACH-ZEHNDER INTERFEROMETER 
MICHELSON INTERFEROMETER 
Atomic force microscope: Enhanced sensitivity, 20:27285 (R;US) 
Experimental observation of superluminal single-photon tunnel- 
ing time, 20:27784 (1A;AT) 





Improvement of contrast by measurement of time correlation in 
a neutron interferometer, 20:28104 (IA;AT;In German) 

Robust, accurate, and non-contacting vibration measurement 
systems: Summary of comparison measurements of the ro- 
bust laser interferometer and typical accelerometer systems. 
Volume 1, 20:25975 (R;US) 

Robust, accurate, and non-contacting vibration measurement 
systems: Supplemental appendices presenting comparison 
measurements of the robust laser interferometer and typical 
accelerometer systems. Volume 2, 20:25976 (R;US) 

INTERFEROMETRY 

Investigation of particle density in asymmetric plasma using in- 
terferometry of white light, 20:28282 (IA;AT;In German) 

Optics and interferometry of atoms and molecules, 20:27833 
(IA;AT;In German) 

Pion and Kaon interferometry and Baryon production in high- 
energy proton-nucileon and nucleon-nucleon scattering, 
20:27963 (IA;AT;In German) 

Quantum statistics and nonclassical interference of second or- 
der on the quarter, 20:27773 (IA;AT;in German) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

Anomalous gauge boson interactions, 20:27971 (R;US) 

Search for anomalous WW and WZ production at DO, 20:27949 
(R;US) 

Search for new phenomena in CDF-I: Z’, W’ and leptoquarks, 
20:27992 (R;US) 

Searches for new gauge bosons using the DO detector, 
20:27941 (R;US) 

W~- and Z+ production at the Tevatron, 20:27947 (R;US) 

W/Z + Jets production at the Tevatron, 20:27935 (R:US) 

W/Z + jets production at the tevatron pp collider, 20:27933 (R;US) 

INTERMETALLIC COMPOUNDS 

intermetallics for structural applications, 20:26516 (R;US) 

NMR study of Gdo Fe,7 Nx intermetallic compounds, 20:28180 
(R;BR) 

Overview of the development of FeAl intermetallic alloys, 
20:26515 (R;US) 

Recent advances in ordered intermetallics, 20:26506 (R;US) 

INTERNAL COMBUSTION ENGINES 
See aiso DIESEL ENGINES 
GAS TURBINE ENGINES 
RAMJET ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 

Effects of ethanol on small engines and the environment, 
20:26464 (R;US) 

Monatomic nitrogen for engine NO, control, 20:26461 (R;US) 

Progress toward an optimized hydrogen series hybrid engine, 
20:26459 (R;US) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 

INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVENTORIES 

Field test of short-notice random inspections for inventory- 
change verification at a low-enriched-uranium fuel-fabrication 
plant, 20:25587 (R;US) 

INVERSE SCATTERING PROBLEM 

Inverse geophysical and potential scattering on a small body, 

20:27750 (R;US) 
INVERTERS 

A delta configured auxiliary resonant snubber inverter, 20:26105 
(R;US) 

Test report on the Abacus 30 kW bimode® inverter and maxi- 
mum power tracker (MPT), 20:25726 (R;US) 

lODIDES 
See also GERMANIUM IODIDES 
TIN lODIDES 

lodide retention by cinnabar (HgS) and chalcocite (CuS), 

20:25399 (R;US) 


ION EXCHANGE MEMBRANES 


IODINE 
An evaluation of efforts by nuclear power plants to use ASTM 
D3803-89, 20:25954 (RA;US) 
Development of silver impregnated alumina for iodine separa- 
tion from off-gas streams, 20:26020 (RA;US) 
The retention of iodine in stainless steel sample lines, 20:25870 
(RA;US) 
IODINE 129 
A study on the expulsion of iodine from spent-fuel solutions, 
20:25496 (RA;US) 
Generation and release of radioactive gases in LLW disposal fa- 
cilities, 20:25334 (RA;US) 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
Pressure-induced transformations in 
20:26703 (R;US) 
iODINE BROMIDES 
Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 
JODINE COMPLEXES 
Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 
IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also IODINE 129 
A real-time stack radioactivity monitoring system and dose pro- 
jection program, 20:26014 (RA;US) 
iON BEAM FUSION REACTORS 
Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 
Experimental investigations of plasma lens focusing and plasma 
channel transport of heavy ion beams, 20:28386 (R;US) 
The light ion pulsed power induction accelerator for ETF, 
20:28397 (R;US) 
Transverse combining of 4 beams in MBE-4, 20:28387 (R;US) 
ION BEAM INJECTION 
Design and testing of the 2 MV heavy ion injector for the Fusion 
Energy Research Program, 20:27804 (R;US) 
iON BEAM TARGETS 
Soft x-ray diagnostics for pulsed power machines, 20:28293 
(R;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
iON BEAMS 
Design and construction of a large aperture, quadrupole electro- 
magnet prototype for ILSE, 20:28385 (R;US) 
Experimental investigations of plasma lens focusing and plasma 
channel transport of heavy ion beams, 20:28386 (R;US) 
Gamma ray sources based on resonant backscattering of laser 
beams with relativistic heavy ion beams, 20:28112 (R;US) 
lon beam surface treatment: A new technique for thermally 
modifying surfaces using intense, pulsed ion beams, 
20:26577 (R;US) 
Modeling space charge in beams for heavy-ion fusion, 20:27101 
(R;US) 
Optics for an ion-interferometer, 20:27081 (IA;AT;in German) 
The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 
The relationship between ion induced electron yield and projec- 
tile charge in metals, 20:28210 (IA;AT;In German) 
1ON COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
ION-MOLECULE COLLISIONS 
Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—June 14, 1995, 20:28138 
(R;US) 
1ON CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
1ON EXCHANGE MEMBRANES 
See MEMBRANES 
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ION SOURCES 


ION SOURCES 
Improvements on the LBL AECR source, 20:27148 (R;US) 
Proceedings of the "INS workshop on ECR ion sources for 
multiply-charged heavy ions’, 20:27137 (R;JP;in Japanese) 
The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 


ION-ATOM COLLISIONS 

Dissociative ion-cluster reactions of the type X + + Ym — (XYpn) 
+ + (m-n)Y, 20:28143 (IA;AT;in German) 

Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—-June 14, 1995, 20:28138 
(R;US) 

lonization by fast charged particles, 20:28139 (RA;XA) 

JON-ION COLLISIONS 

Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—June 14, 1995, 20:28138 
(R;US) 

JON-MOLECULE COLLISIONS 

Collision processes between ions and excited neutrals and sur- 
rounding molecules, 20:28142 (RA;XA) 

Electron transfer, ionization, and excitation in atomic collisions. 
Progress report, June 15, 1992—June 14, 1995, 20:28138 
(R;US) 

lonization by fast charged particles, 20:28139 (RA;XA) 

Reactions with low temperatures in ion traps, 
(IA;AT;in German) 

IONIC REACTIONS 

See IONS 


IONICS ELECTROLYTIC REGENERATION PROCESS 
See DESULFURIZATION 
IONIZATION 
Yields of ionization and excitation in irradiated matter, 20:28094 
(RA;XA) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Development of MSGCs (Micro-Strip-Gas-Chambers) on con- 
ductive carriers in order to identify ionizing radiation, 
20:27230 (IA;AT;In German) 
IONIZATION LOSS 
See ENERGY LOSSES 


IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Construction and operation of an improved radiation calibration 
facility at Brookhaven National Laboratory. Environmental as- 
sessment, 20:27217 (R;US) 
Track structure quantities, 20:28095 (RA;XA) 
IONS 
See also CADMIUM IONS 
CATIONS 
CHROMIUM IONS 
COBALT IONS 
COPPER IONS 
HEAVY IONS 
HELIUM IONS 
{RON IONS 
KRYPTON IONS 
MANGANESE IONS 
NEODYMIUM IONS 
NICKEL IONS 
PRASEODYMIUM IONS 
THORIUM IONS 
TITANIUM IONS 
URANIUM IONS 
VANADIUM IONS 
XENON IONS 
YTTERBIUM IONS 
ZINC IONS 
Sheath impedance effects in very high frequency plasma experi- 
ments, 20:28301 (R;CH) 


20:28144 
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IPNS-l SYNCHROTRON 

Feasibility study of a 1-MW pulsed spallation source, 20:25646 

(R;US) 
IRIDIUM ALLOYS 
High-field magnetization studies of UzT2Sn (T=Co, Ir, Pt) com- 
pounds, 20:26554 (R;US) 
IRIDIUM ISOTOPES 
New heavy proton radioactivities, 20:28040 (R;US) 
IRON 

Analysis of the PS II proteins MSP and CP43, 20:27622 (R;US) 

Crystal structure dependence of antiferromagnetic coupling in 
Fe/Si multilayers, 20:26604 (R;US) 

lon exchange and adsorption on low rank coals for liquefaction, 
20:25042 (R;US) 

Magnetic phase transitions in epitaxial Fe/Cr superlattices, 
20:26658 (R;US) 

Microstructural characterization of iron implanted sapphire 
nanocomposites, 20:26613 (R;US) 

Superacid catalysis of light hydrocarbon conversion. Sixth quar- 
terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 

IRON 54 

Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 

IRON 57 

Resonant nuclear scattering of synchrotron radiation: Detector 
development and specular scattering from a thin layer of 
57Fe, 20:28216 (R;US) 

IRON ALLOYS 
See also FERRITE 
IRON BASE ALLOYS 
MARTENSITE 

Competing mechanisms for ordering tendencies in BCC 
CuAuZnz and FCC AuFe alloys, 20:26650 (R;US) 

Mechanically reliable scales and coatings, 20:26510 (R;US) 

Recent advances in ordered intermetallics, 20:26506 (R;US) 

Static and dynamic displacements in a-phase FeCr, 20:26505 
(R;US) 

Structure investigations of differentially prepared nanocrystalline 
samples composed of FeggZr7CuBe, 20:26531 (IA;AT;In Ger- 
man) 

Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 

iRON BASE ALLOYS 
See also ALLOY-FE44NI33CR21 
CAST IRON 
STEELS 

Effect of thermomechanical processing on mechanical proper- 
ties of Fe-16 at. % Al alloy, 20:26504 (R;US) 

intermetallics for structural applications, 20:26516 (R;US) 

Moisture-induced embrittlement of iron aluminides. Final report, 
20:26571 (R;US) 

Overview of the development of FeAl intermetallic alloys, 
20:26515 (R;US) 

IRON COMPLEXES 

See also FERROCENE 

Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 

IRON COMPOUNDS 
See also IRON OXIDES 
IRON SILICIDES 
IRON SULFATES 
IRON SULFIDES 

Investigation of magnetic fatigue in amorphic bands using neu- 
tron depolarization, 20:28187 (IA;AT;in German) 

Selected studies of magnetism at high pressure, 20:26634 (R;US) 

IRON IONS 

Overview of the current spectroscopy effort on the Livermore 

electron beam ion traps, 20:28135 (R;US) 
IRON OXIDES 

Moessbauer studies of Srp.FeO, to pressures of 20 GPa, 
20:26633 (R;US) 

Slurry phase synthesis of oxygenates with nanometer particle 
catalysts, 20:25044 (R;US) 





IRON SILICIDES 
Characterization of thin-film multilayers using magnetization 
curves and modeling of low-angle X-ray diffraction data, 
20:26736 (RA;US) 
IRON SULFATES 
Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 
IRON SULFIDES 
Advanced sulfur control concepts for hot gas desulfurization 
technology. Quarterly report, January 1995—March 1995, 
20:25049 (R;US) 
IRRADIATION CAPSULES 
HRB-22 irradiation phase test data report, 20:26050 (R;US) 
IRRIGATION 
A complete system for wastewater treatment using vegetation 
filters, 20:27612 (RA;SE) 
The use and treatment of wastewater in willow and poplar plan- 
tations, 20:25662 (RA;SE) 
Wastewater treatment at Oesteraeng, Goetene using willow 
vegetation filters, 20:27611 (RA;SE) 
ISENTROPIC PROCESSES 
Isentrope energy, Hugoniot temperature, and the Mie- 
Gruneisen equation of state, 20:27359 (R;US) 
ISING MODEL 
Some results on hyperscaling in the 3D Ising model, 20:28170 
(R;US) 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOTOPE PRODUCTION REACTORS 
See also HFIR REACTOR 
KMR REACTOR 
WWR-N-KIEV REACTOR 
Safe new reactor for radionuclide production, 20:26056 (R;US) 
TER TOKAMAK 
Conceptual design of ITER shielding blanket, 20:28373 (R;JP) 
Design and construction of +-rays irradiation facility for remote- 
handling parts and components of fusion reactor, 20:28372 
(R;JP;In Japanese) 
Design options for an ITER ion cyclotron system, 20:28354 (R;US) 
Electron cyclotron heating and current drive: Present experi- 
ments to ITER, 20:28272 (R;US) 
First wall and shield components manufacturing by hot isostatic 
pressing, 20:28402 (R;SE) 
Modeling and data analysis of a palladium membrane reactor 
for tritiated impurities cleanup, 20:28379 (R;US) 
Summary report for ITER Task — D4: Activation calculations for 
the stainless steel ITER design, 20:28349 (R;US) 
Tests of dry mechanical forepumps for use in the ITER vacuum 
pumping system, 20:28361 (R;DE) 
Three-dimensional antenna coupling to core plasma in fusion 
devices, 20:28357 (R;US) 
ITR REACTOR 
See ZERO POWER REACTORS 
1US 
See TOTAL ENERGY SYSTEMS 


J 


J PSI-3097 MESONS 
Inclusive b quark and heavy quarkonium production at DO, 
20:27901 (R;US) 
Inclusive muon and b quark production cross sections in pp col- 
lisions at \/s = 1.8 TeV, 20:27900 (R;US) 
Production of J/¥ from x_ decays at CDF, 20:27944 (R;US) 
Quarkonia production at Fermilab, 20:27951 (R;US) 
Quarkonia production in pp-collisions with CDF, 20:27934 (R;US) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JACOBIAN FUNCTION 
Efficient computation method of Jacobian matrix, 20:26860 
(R;JP;in Japanese) 


K CODES 


JAPAN 

Estimating reprocessing plant in-process inventories by simula- 
tion, 20:25253 (R;US) 

Evaluation and development plan of NRTA measurement meth- 
ods for the Rokkasho Reprocessing Plant, 20:25254 (R;US) 

Understanding seismic design criteria for Japanese Nuclear 
Power Plants, 20:25943 (RA;US) 

JAPAN RESEARCH REACTOR-2 

See JRR-2 REACTOR 

JECCO PROCESS 
See DESULFURIZATION 
JET DRILLS 

DOE/GRI development and testing of a downhole pump for jet- 

assist drilling, 20:25196 (R;US) 
JET MODEL 

Flux of momentum in 3-Jet events at Ecoy=Mz, 20:27961 
(IA;AT;In German) 

Multijet events at the Tevatron proton-antiproton collider, 
20:27958 (R;US) 

Rapidity gaps between jets at DO, 20:27956 (R;US) 

Rapidity gaps between jets at DO and CDF, 20:27938 (R;US) 

Studies of topological distributions of the three- and four-jet 
events in pp collisions at ,/s = 1800 GeV with the DO detec- 
tor, 20:27942 (R;US) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

Observation of multiple kinetic Alfven eigenmodes, 20:28302 
(R;CH) 

Overview of Alfven eigenmode experiments in JET, 20:28303 
(R;CH) 

JETS 

Characterizing a vacuum-plasmajet, 20:27819 (IA;AT;In German) 

Refrigerated hydrogen gas jet for the Fermilab antiproton accu- 
mulator, 20:27133 (R;US) 

Studies of topological distributions of the three- and four-jet 
events in pp collisions at ,/s = 1800 GeV with the DO detec- 
tor, 20:27942 (R;US) 

JFT-2M TOKAMAK 
First demonstration of a traveling wave antenna in a tokamak 
and relevance to the JFT-2M combline, 20:28363 (R;US) 
JOB TRAINING 
See TRAINING 
JOINING 
See also BONDING 
WELDING 
Low temperature reactive bonding, 20:26596 (R;US) 
JOINTS 
See also PIPE JOINTS 
SOLDERED JOINTS 
WELDED JOINTS 
Mapping tasks into fault tolerant manipulators, 20:26850 (RA;US) 
JORUM EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
JOSEPHSON JUNCTIONS 

Berry's phase, Josephson’s equation, and the dynamics of weak 
link superconductors and their vortices, 20:28238 (R;XA) 

Fluctuations in nonlinear systems, 20:27811 (RA;US) 

JRR-2 REACTOR 
Disassemble examination of low enriched UAIx-Al plate fuel ele- 
ment in JAERI, 20:26041 (R;JP;In Japanese) 
JT-60U TOKAMAK 
Spectroscopy research in JT-60U, 20:28288 (RA;JP;in Japanese) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K CODES 
User's guide for the KBERT 1.0 code: For the knowledge-based 
estimation of hazards of radioactive material releases from 
DOE nuclear facilities, 20:26890 (R;US) 
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K REACTOR 


K REACTOR 
ASME N510 test results for Savannah River Site AACS filter 
compartments, 20:25953 (RA;US) 
K-25 PLANT 
See ORGDP 
KANGAROO RAT 
See RODENTS 
KANSAS 

An evaluation of known remaining oil resources in the state of 
Kansas: Project on advanced oil recovery and the states. Vol- 
ume 4, 20:25215 (R;US) 

Improved oil recovery in fluvial dominated deltaic reservoirs of 
Kansas — near-term. Eighth quarterly report, April 1, 1995— 
June 30, 1995, 20:25184 (R;US) 

KANSAS CITY PLANT 
Flood protection for the Kansas City bannister federal complex, 
20:26862 (R;US) 
KAONS 
See also KAONS PLUS 
Physics at BNL mini-kaon, 20:27928 (R;US) 
KAONS PLUS 

Investigation of Kaon production rates in heavy ion collisions us- 
ing the 1/N-equation of state of hadronic matter, 20:27962 
(IA;AT;In German) 

Recent results from E866 and scaling between K* and protons 
in E802, 20:28048 (R;US) 

KAPPA-725 RESONANCES 

See MESONS 

KAZAKHSTAN 

The US program of technical assistance to the Atomic Energy 

Agency of the Republic of Kazakstan, 20:26489 (R;US) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Treatment of tritiated exhaust gases at the Tritium Laboratory 
Karlsruhe, 20:28391 (RA;US) 
KERNKRAFTWERK LINGEN 
See LINGEN REACTOR 
KEROGEN 

Transformations in organic sulfur speciation during maturation 
of Monterey shale: Constraints from laboratory experiments, 
20:25240 (R;US) 

KICKER MAGNETS 

Analysis of the electrical noise from the APS kicker magnet 
power supplies, 20:27113 (R;US) 

Design of kicker/bumper magnet and PFN for, 20:27150 (R;US) 

The kicker magnet system for TRISTAN Accumulation Ring in- 
jection, 20:27194 (R;JP;In Japanese) 

KILN INCINERATORS 

See INCINERATORS 
KINASES 

See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 

See PHOSPHOTRANSFERASES 
KINEMATICS (PARTICLE) 

See PARTICLE KINEMATICS 
KLYSTRONS 

Beam dynamics issues in an extended relativistic klystron, 
20:27144 (R;US) 

Design of inductively detuned RF extraction cavities for the Rel- 
ativistic Klystron Two Beam Accelerator, 20:27147 (R;US) 

Klystron modulator operation and upgrades for the APS linac, 
20:27115 (R;US) 

Performance of a 2-megawatt high voltage test load, 20:27104 
(R;US) 

KMR REACTOR 

KMRR instrumented capsule flow test, 20:26045 (R;KR;In Ko- 
rean) 

Structural evaluation report of silicon ingot temporary storage 
rack for Korea multi-purpose research reactor, 20:26044 
(R;KR;In Korean) 

The development of KMRR schedule and progress control sys- 
tem (KSPCS) for the master schedule of KMRR project, 
20:26042 (R;KR;in Korean) 


The procedure of radiological safety control in KMRR, 20:26043 
(R;KR;In Korean) 
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KNOCK CONTROL 
Fuel property effects on engine combustion processes. Final re- 
port, 20:26445 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNU-10 REACTOR 
See ULCHIN-2 REACTOR 
KOPPERS VACUUM CARBONATE PROCESS 
See DESULFURIZATION 
KORI-1 REACTOR 
Nuclear design report for Kori nuclear power plant unit 1, cycle 
13, 20:25821 (R:KR;In Korean) 
Relaxation of inservice test frequency requirement for Kori 1 
ASME code pumps, 20:25848 (R;KR;in Korean) 
KRYPTON 
Annealing studies of Bi and Kr inclusions in Al, 20:28215 (R;DK) 
KRYPTON 85 
Generation and release of radioactive gases in LLW disposal fa- 
cilities, 20:25334 (RA;US) 
KRYPTON IONS 
FT-ICR mass spectrometry of very highly charged atomic ions, 
20:28149 (R;US) 
Overview of the current spectroscopy effort on the Livermore 
electron beam ion traps, 20:28135 (R;US) 
KUR REACTOR 
Proceedings of the workshop on improvements of the safety 
and the property of the KUR Heavy-Water Facility, 20:26047 
(R;JP;in Japanese) 
Proceedings of the workshop on the radiation protection opti- 
mization of the KURRI, 20:27717 (R;JP;in Japanese) 
KUREHA ACETATE PROCESS 
See DESULFURIZATION 
KVB PROCESS 
See DESULFURIZATION 
KWL REACTOR 
See LINGEN REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


i. 


L-S COUPLING 

Treatment of the spin-orbit term of potential inversion using per- 

turbation calculation, 20:28042 (IA;AT;in German) 
LABORATORIES 

105-DR Large Sodium Fire Facility decontamination, sampling, 
and analysis plan, 20:25572 (R;US) 

ALARA considerations in upgrading a radiation calibration facil- 
ity, 20:27719 (R;US) 

DOE's Integrated Performance Evaluation Program (IPEP) Lab- 
oratory Performance Reports for Sample Management 
Offices, 20:26745 (R;US) 

Desktop modeling as a management tool for budgeting, forecast- 
ing, and reporting in an analytical laboratory, 20:28489 (R;US) 

Environmental Safety and Health Analytical Laboratory, Pantex 
Plant, Amarillo, Texas. Final Environmental Assessment, 
20:25483 (R;US) 

IPEP: Laboratory performance evaluation reports for manage- 
ment of DOE EM programs, 20:26177 (R;US) 

IPEP: The integrated performance evaluation program for the 
Department of Energy’s Office of Environmental Manage- 
ment, 20:26176 (R;US) 

Nonradioactive air emissions notice of construction for the Envi- 
ronmental Analytical Laboratory, 20:25492 (R;US) 

U.S. Department of Energy Office of Inspector General report 
on inspection of analytical laboratories oversight at the Strate- 
gic Petroleum Reserve, 20:25225 (R;US) 

LABORATORY ANIMALS 

The use of transgenic animals to study lipoprotein metabolism, 

20:27658 (R;US) 
LABORATORY BUILDINGS 

Oklahoma State University proposed Advanced Technology Re- 

search Center. Environmental Assessment, 20:27462 (R;US) 





LABORATORY SCALE EXPERIMENTS 

See BENCH-SCALE EXPERIMENTS 

LACTIC ACID 

Modeling of fermentation with continuous lactic acid removal by 
extraction utilizing reversible chemical complexation, 
20:27598 (R;US) 

LACTONES 

A biological/chemical process for reduced waste and energy 
consumption, Caprolactam production: Phase 1, Select mi- 
croorganisms and demonstrate feasibility. Final report, 
20:25695 (R;US) 

LAKES 

Genetic analysis of Oncorhynchus Nerka: Life history and 
genetic analysis of redfish Lake Oncorhynchus Nerka Com- 
pletion report, 20:25707 (R;US) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Mechanisms of strangeness-changing weak interactions and vi- 
olation of Al=1/2 rule, 20:27968 (IA;RU) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAND POLLUTION 

A synopsis of environmental horizontal wells at the Savannah 
River Site, 20:27589 (R;US) 

Determination of the toxicity characteristic for metals in soil: A 
comparison of the toxicity characteristic leaching procedure 
and total metal determination, 20:27507 (R;US) 

Effective parameters, effective processes: From porous flow 
physics to in situ remediation technology, 20:27545 (R;US) 

Environmental applications of XANES: Speciation of T-in ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

Use of ozone for the oxidation of polycyclic aromatic hydrocar- 
bons in soil, 20:27529 (R;DE;in German) 

LAND POLLUTION ABATEMENT 

Characterization and reclamation assessment for the central 
shops diesel storage facility at Savannah River Site, 
20:25508 (R;US) 

LAND POLLUTION CONTROL 

Cadmium in Salix - a study of the capacity of Salix to remove 
cadmium from arable soils, 20:27572 (RA:SE) 

Can heavy metal tolerant clones of Salix be used as vegetation 
filters on heavy metal contaminated land?, 20:27570 (RA;SE) 

Effect of sludge application on early development of two Salix 
species: productivity and heavy metals in plants and soil solu- 
tions, 20:25666 (RA:SE) 

Hallside steelworks project, 20:27573 (RA;SE) 

Heavy metal uptake by fast growing willow species, 20:27571 
(RA;SE) 

Salix can remove cadmium from arable land - technical and in- 
frastructural implications, 20:27574 (RA;SE) 

LAND TRANSPORT 
Aggregate vehicle travel forecasting model, 20:26376 (R;US) 
LAND USE 

Comparative risk analysis for the Rocky Flats Plant integrated 
project planning, 20:26154 (RA;US) 

Integration of risk analysis, land use planning, and cost analy- 
sis, 20:25281 (RA;US) 

Interim land use planning for the Rocky Flat Sites a phased ap- 
proach, 20:25590 (RA;US) 

Long range planning at former nuclear weapon plants, 20:25592 
(RA;US) 

The National Conversion Pilot Project, 20:25591 (RA;US) 

Using GIS to develop socio-economic profiles of areas adjacent 
to DOE facilities, 20:26153 (RA;US) 

LANDAU LIQUID HELIUM THEORY 

On the influence of the thermal expansion coefficient on non- 
linear parameters at the 1st, 2nd and 4th sound in superfluid 
helium, 20:28250 (IA;AT;in German) 

LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 


LANTHANUM OXIDES 


LANL 
Coordinated Research Programs 

Electric power applications development at Los Alamos, 
20:28228 (RA;US) 

Fault current limiters and power switches, 20:28227 (RA;US) 

Los Alamos National Laboratory Science Education Programs. 
Quarterly progress report, April 1-June 30, 1995, 20:26210 
(R;US) 

Management 

Integration within the Environmental Program Office at Los 

Alamos National Laboratory, 20:26181 (RA;US) 
Nuclear Materials Management 

In-plant experience with passive-active shufflers at Los Alamos, 

20:27246 (R;US) 
Planning 

Integration within the Environmental Program Office at Los 
Alamos National Laboratory, 20:26181 (RA;US) 

Planning integration at the Idaho National Engineering Labora- 
tory, 20:25522 (RA;US) 

Program Management 

Comprehensive Environmental Management Plan, 20:26180 
(RA;US) 

Day-to-day oversight of National Laboratory MC&A programs, 
20:28492 (R;US) 

integration within the Environmental Program Office at Los 
Alamos National Laboratory, 20:26181 (RA;US) 

Planning integration at the Idaho National Engineering Labora- 
tory, 20:25522 (RA;US) 

The restructuring of the Environmental Restoration Program at 
Los Alamos National Laboratory, 20:25550 (R;US) 

Public Relations 

Comprehensive Environmental Management Plan, 20:26180 
(RA;US) 

Integration of risk analysis, land use planning, and cost analy- 
sis, 20:25281 (RA;US) 

Remedial Action 

Above and beyond basic public participation, 20:25549 (R;US) 

Data management and statistical analysis for environmental as- 
sessment, 20:25553 (R;US) 

The Los Alamos Installation Work Plan (IWP): A dynamic, inte- 
grated, decision-focused approach to environmental 
restoration, 20:25526 (RA;US) 

Research Programs 

Instabilities in foil implosions and the effect of radiation output, 

20:26996 (R;US) 
Risk Assessment 

The Los Alamos Installation Work Plan (IWP): A dynamic, inte- 
grated, decision-focused approach to environmental 
restoration, 20:25526 (RA;US) 

Scientific Personnel 
Acronym master list, 20:28472 (R;US) 
LANS 
See LOCAL AREA NETWORKS 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 

Cerium and lanthanum determination in copper, 20:26757 

(IA;PL;In Polish) 
LANTHANUM CARBIDES 
Novel carbon-ion fuel cells. Second quarter 1995 technical 
progress report, April 1995-June 1995, 20:26260 (R;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Crystal structure of lanthanum and neodymium complex salts 
with hexamethylenetetraamine, 20:26790 (IA;PL;In Polish) 

Spectrophotometric study of lanthanide(lll) complexes with 
macrocyclic polyethers: 18C6 and DB24C8, 20:26788 
(IA;PL;In Polish) 

LANTHANUM OXIDES 

Effect of a-site cation deficiency and YSZ additions on sintering 
and properties of doped lanthanum manganite, 20:26266 
(R;US) 
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LANTHANUM OXIDES 


Expansion on reduction of calcium doped lanthanum chromite, 
20:26256 (R;US) 

Magnetic correlations in doped transition 
20:26612 (R;US) 


metal oxides, 


LASER BEAM MACHINING 
Laser micromachining of through via interconnects in active die 
for 3-D multichip module, 20:27013 (R;US) 


New applications of copper vapor lasers in micromachining, 
20:26597 (R;US) 


LASER DRILLING 


New applications of copper vapor lasers in micromachining, 
20:26597 (R;US) 


LASER FUSION REACTORS 
See also HYLIFE CONVERTER 


Design 

National Ignition Facility (192 beam): Appendix A, Design and 
planning basis. Volume 1, Criteria and schedule, Book 3, 
20:28439 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix A, Design and planning basis. Volume 2, Support- 
ing analysis, Book 4, 20:28443 (R;US) 

National Ignition Facility conoeptual design report (192 beam): 
Appendix A, Design and planning basis. Volume 2, Support- 
ing analysis, Book 1, 20:28440 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix A, Design and planning basis. Volume 1, Criteria 
and schedule, Book 1, 20:28437 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix A, Design and planning basis. Volume 2, Support- 
ing analysis, Book 2, 20:28441 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix A, Design and planning basis. Volume 1, Criteria 
and schedule, Book 2, 20:28438 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix A: Design and planning basis. Volume 2, Support- 
ing analysis, Book 3, 20:28442 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix B, Equipment drawings. Volume 3, Target Area 
WBS 1.4, Integrated Computer Control WBS 1.5, and Optics 
WBS 1.6, 20:28446 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix B, Equipment drawings. Volume 2, Laser System 
WBS 1.3.3-1.3.14, 20:28445 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix B, Equipment drawings. Volume 1, Laser System 
WBS 1.3.1 and 1.3.2, 20:28444 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix C, Site and Conventional Facility drawings, WBS 
1.2, 20:28447 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix D, Site support facilities, 20:28448 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 3, Contingency analysis, 
Book 1, 20:28453 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 4, Other supporting cost 
information, Book 1, 20:28455 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 1, Total estimated cost, 
Book 3, 20:28451 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 1, Total estimated cost, 
Book 1, 20:28449 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 1, Total estimated cost, 
Book 2, 20:28450 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 4, Other supporting cost 
information, Book 3, 20:28457 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 3, Contingency analysis, 
Book 2, 20:28454 (R;US) 
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National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 2, Other project costs, 
20:28452 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix E, Cost estimate. Volume 4, Other supporting cost 
information, Book 2, 20:28456 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Appendix F, Work breakdown structure and dictionary, 
20:28458 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 2, Design basis and requirements, 20:28460 (R;US) 

National ignition Facility conceptual design report (192 beam): 
Volume 3, Conceptual design, 20:28461 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 4, Operations, schedule, costs and assessments, 
20:28462 (R;US) 

National Ignition Facility conceptual design report (192 beam): 
Volume 5, CDR supplement, 20:28463 (R;US) 

Direct Drive Laser implosion 

LLE Review quarterly report, January-March 1995. Volume 62, 
20:27815 (R;US) 

Indirect Drive Laser Implosion 

LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R;US) 

Modifications 

LLE Review quarterly report, January-March 1995. Volume 62, 

20:27815 (R;US) 
Operating Cost 

Nationai ignition Facility conceptual design report (192 beam): 
Volume 4, Operations, schedule, costs and assessments, 
20:28462 (R;US) 

Risk Assessment 

National Ignition Facility conceptual design report (192 beam): 
Volume 4, Operations, schedule, costs and assessments, 
20:28462 (R;US) 

Target Chambers 

Target Area design basis and system performance for the Na- 

tional Ignition Facility. Revision 1, 20:28407 (R;US) 
LASER IMPLOSIONS 

See also INDIRECT DRIVE LASER IMPLOSION 

Instabilities in foil implosions and the effect of radiation output, 
20:26996 (R:US) 

LASER ISOTOPE SEPARATION 

RTAP evaluation, 20:25645 (R;US) 

LASER MATERIALS 

Femtosecond laser pulses from new laser materials, 20:28127 
(1A;AT;in German) 

Yb**:BaCaBOsF: A potential new self-frequency-doubling laser 
material, 20:27034 (R;US) 

LASER RADIATION 

Amplification of femtosecond pulses to 1 J in Cr:LiSrAlFe¢, 
20:27035 (R;US) 

Detection of inherent and laser-induced scatter in optical materi- 
als, 20:28416 (R;US) 

Increased damage thresholds due to laser pulse modulation, 
20:28428 (R;US) 

Laser-solid interaction and dynamics of laser-ablated materials, 
20:26508 (R;US) 

Measurement of the Bespalov-Talanov gain spectrum in a dis- 
persive medium with large no, 20:28426 (R;US) 

Measurement of wavefront structure from large aperture optical 
components by phase shifting interferometry, 20:28432 (R;US) 

Preparation of random phase plates for laser beam smoothing, 
20:28410 (R;US) 

LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Femtosecond-spectroscopy of plasma oscillation in Ag-islands, 
20:28286 (IA;AT;In German) 

LASER TARGETS 

Classical Rayleigh Taylor experiments on Nova, 20:28344 (R;US) 

Dynamics of gas-filled hohlraums, 20:28414 (R;US) 

Integrated ignition calculations for indirectly driven targets, 
20:28380 (R;US) 





Normal-incidence multilayer mirror X-ray microscope. Final re- 
port, 20:28269 (R;US) 

Physics issues related to the confinement of ICF experiments in 
the US National Ignition Facility, 20:28415 (R;US) 

Preliminary analysis of core capsule x-ray spectroscopy and im- 
age results for medium-to-high growth factor implosions, 
20:28381 (R;US) 

LASER-PRODUCED PLASMA 

Electron transport phenomena and dense plasmas produced by 
ultra-short pulse laser interaction, 20:28339 (R;US) 

Hohlraum drive and implosion experiments on Nova. Revision 1, 
20:28340 (R;US) 

Large-solid-angle illuminators for extreme ultraviolet lithography 
with laser plasmas, 20:27255 (R;US) 

Laser plasma interactions in hohlraums, 20:28412 (R;US) 

Optimization of x-ray sources for proximity lithography produced 
by a high average power Nd:glass laser, 20:28333 (R;US) 

Strongly driven ion acoustic waves in laser produced plasmas, 
20:28341 (R;US) 

Study of supra-thermal electrons and K-a x-rays from high in- 
tensity 500 fs laser-produced plasmas, 20:28346 (R;US) 

The study of parametric instabilities in NIF-scale plasmas on 
Nova, 20:28411 (R;US) 

LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Continuous-wave diode-pumped Cr:YAG laser, 20:26992 (R;US) 

Femtosecond laser pulses from new laser materials, 20:28127 
(IA;AT;in German) 

Femtosecond-spectroscopy in solid state plasma, 20:28199 
(IA;AT;In German) 

Innovative laser technologies in nuclear energy. Proceedings of 
the 6th international symposium on advanced nuclear energy 
research, 20:28485 (R:JP) 

Innovative laser technologies in nuclear energy. Proceedings of 
the 6th international symposium on advanced nuclear energy 
research, 20:28486 (R;JP) 

LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R;US) 

Multi-segment coherent beam cornbining, 20:27008 (R;US) 

NIF system-design requirements for nuclear-weapons physics 
experiments, 20:27401 (R;US) 

Photoconductive semiconductor switches for firing sets and 
electro-optic modulators, 20:27020 (R;US) 

Preliminary design and estimate of capital and operating costs 
for a production scale application of laser decontamination 
technology, 20:25311 (R;US) 

Sub recoil laser cooling with coherent population trapping in 
cascade systems, 20:28130 (IA;AT) 

LASL 
See LANL 
LATENT HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
LATIN AMERICA 

From upstream to downstream: Megatrends and latest develop- 
ments in Latin America’s hydrocarbons sector, 20:26226 
(R;US) 

LATIR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE PARAMETERS 
Optimization of the cell lattice parameters for the SSC, 
20:27074 (R;US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 


Chemical Sciences Division annual report 1994, 20:26740 (R;US) 
LBNL Institutional Plan, FY 1996-2001. Draft, 20:27762 (R;US) 


LEAVES 


LAWRENCE LIVERMORE LABORATORY 

The Mixed Waste Management Facility. Monthly report, 
20:25408 (R;US) 

LAWRENCE LIVERMORE NATIONAL LABORATORY 

See also LAWRENCE LIVERMORE LABORATORY 

Abstracts for student symposium, 20:26838 (R;US) 

Assessment of sediment monitoring at LLNL, 20:27582 (R;US) 

Computer-aided mapping of stream channels beneath the 
Lawrence Livermore National Laboratory Super Fund Site, 
20:25505 (RA;US) 

Environmental Monitoring Plan: Environmental Monitoring Sec- 
tion. Appendix A, Procedures, 20:27494 (R;US) 

LLNL’s regional seismic discrimination research, 20:27436 
(R;US) 

Nuclear modeling for applications in medical radiation therapy 
and accelerator-driven technologies, 20:28115 (R;US) 

Performance of HEPA filters at LLNL following the 1980 and 
1989 earthquakes, 20:26873 (RA;US) 

Preliminary simulation of contaminant migration in ground water 
at the Lawrence Livermore National Laboratory, 20:27580 
(R;US) 

Science and Technology review: The search for mutagens from 
cooked foods, 20:26214 (R;US) 

Technical assessment of Engineering’s Manufacturing Technol- 
ogy Thrust Area at Lawrence Livermore National Laboratory, 
20:26215 (R;US) 

LAYERS 

See also BOUNDARY LAYERS 

Multi-method formulation for chemical analysis of sputtered 
boride layers, 20:26751 (IA;AT;in German) 

LCFFC PROCESS 
See COAL LIQUEFACTION 
LEACHATES 

Landfill leachate treatment in energy forest plantations, 

20:27575 (RA;SE) 
LEAD 

An evaluation of prototype surface mount circuit boards assem- 
bled with three non-lead bearing solders, 20:27019 (R;US) 

The assessment of comparisons of the results obtained in labo- 
ratories determining Cu, Pb, Zn and Cd by means of different 
analytical methods during the period of 1980-1990, 20:26754 
(IA;PL;in Polish) 

Voltammetric determination of heavy metals in municipal wastes 
and composts manufactured of them, 20:26760 (IA;PL;In Pol- 
ish) 

Voltammetric determination of lead and cadmium in the presence 
of excessive amounts of indium, 20:26753 (IA;PL;in Polish) 

Wave soldering with Pb-free solders, 20:26582 (R;US) 

LEAD 208 

The cross section of liquid lead and the charge radius of the 

neutron, 20:28106 (IA;AT;in German) 
LEAD ALLOYS 

Effect of Heat Treatment on Corrosion Behavior of Leaded 

60/40 Brass, 20:26539 (IA;EG) 
LEAD COMPLEXES 

Study on application of selected semi-natural polymers com- 
plexing ions of heavy metals for their removal from waters 
and sewage, 20:26784 (IA;PL;in Polish) 

LEAD COMPOUNDS 

See also PZT 

A comparison of pressure compaction and diametral compres- 
sion tests for determining granule strengths, 20:26641 (R;US) 

LEAD ZIRCONITE TITANATE 

See PZT 

LEAK DETECTORS 

Apparatus and method for detecting leaks in piping, 20:26880 
(PA;US) 

Hazardous fluid leak detector, 20:27294 (PA;US) 

LEARNING 
Team learning center design principles, 20:27618 (R;US) 
LEAVES 

Low-altitude overhead imagery acquisition pre- and post-NPE, 

20:27348 (RA;US) 
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LED 


LED 

See LIGHT EMITTING DIODES 
LEED 

See ELECTRON DIFFRACTION 
LEP STORAGE RINGS 

Exclusive reconstruction of secondary vertices with J/y and 
uw(2S) at LEP, 20:27964 (IA;AT;in German) 

Reconstruction of exclusive B meson decays at DELPHI, 
20:27965 (IA;AT;In German) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 

The spin structure of the deuteron, 20:28088 (RA;US) 
LEPTONIC DECAY 

Tests of structure functions using leptons at CDF: The charge 

asymmetry in W-boson decays, 20:27930 (R;US) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 

Recent results from TRISTAN at KEK, 20:27977 (RA;US) 

Search for new phenomena in CDF-I!: Z’, W’ and leptoquarks, 
20:27992 (R;US) 

Spin, mass, and symmetry, 20:28013 (RA;US) 

LET 

Assessment of acute and late effects to high-LET radiation, 

20:27641 (R;US) 
LEVITATED TRAINS 
Study of a new passive magnetic levitation concept, 20:26377 
(R;US) 

LICHTENBERG PROCESS 

See COAL GASIFICATION 
LIDAR 

See OPTICAL RADAR 
LIE SUPERALGEBRA 

See GRADED LIE GROUPS 
LIFETIME 

LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R;US) 

Measurement of the B- and B° meson lifetimes using semilep- 
tonic decays, 20:27999 (R;US) 

LIGHT 
See VISIBLE RADIATION 
LIGHT EMITTING DIODES 

Exciton annihilation studies in poly(p-phenylene vinylene), 
20:26734 (R;US) 

Singlet oxygen and organic light-emitting diodes, 20:27021 
(R;US) 

LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT SOURCES 
Diffraction of metastable argon atoms in standing light waves, 
20:27832 (IA;AT;In German) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 

Advancing lighting and daylighting simulation: The transition 
from analysis to design aid tools, 20:26315 (R;US) 

Application of discrete choice analysis for DSM program design, 
20:26408 (RA:US) 

Introduction to the ACEEE panel on program design, 20:26299 
(R;US) 

Lighting environment of big sales outlet. Diagnosis and recom- 
mendations, 20:26285 (R;FR;In French) 

Persistence of energy savings of lighting retrofit technologies at 
the Forrestal Building, 20:26366 (R;US) 

Use of Circadian Lighting System to improve night shift alert- 
ness and performance of NRC Headquarters Operations 
Officers, 20:26365 (RA;US) 

LIGHTNING 

Development of a guidance document for lightning protection of 

DOE facilities, 20:25571 (R;US) 
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Measured environments within 20 meters of the strike points of 
triggered lightning, 20:27490 (R;US) 

Reliable simulation of metal surface penetration by lightning 
continuing currents, 20:27370 (R;US) 

LIGHTNING ARRESTERS 
A comparison of pressure compaction and diametral compres- 
sion tests for determining granule strengths, 20:26641 (R;US) 
LIGHTWOOD 
See WOOD 
LIMESTONE 

Bed material agglomeration during fluidized bed combustion. 
Technical progress report, January 1, 1995—March 31, 1995, 
20:25132 (R;US) 

Modeling underground explosions 
20:26699 (RA;US) 

Preliminary microfacies analysis and cyclicity of the Wahoo Lime- 
stone, Lisburne Field, North Slope, Alaska, 20:25149 (RA;US) 

LIMITERS 
High Z Mo-limiter test in TEXTOR, 20:28369 (RA;JP) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
HILACS 
LINEAR COLLIDERS 

A constant gradient planar accelerating structure for linac use, 
20:27109 (R;US) 

Performance of the Advanced Photon Source (APS) linear ac- 
celerator, 20:27189 (R;US) 

Phase control and intra-pulse phase compensation of the Ad- 
vanced Photon Source (APS) linear accelerator, 20:27107 
(R;US) 

LINEAR COLLIDERS 

Beam dynamics issues in an extended relativistic klystron, 
20:27144 (R;US) 

Design of inductively detuned RF extraction cavities for the Rel- 
ativistic Klystron Two Beam Accelerator, 20:27147 (R;US) 

Proceedings of the fourth workshop on Japan Linear Collider 
(JLC), 20:27056 (R;JP) 

LINEAR ENERGY TRANSFER 

See LET 

LINEAR Z PINCH DEVICES 

Explosively formed fuse opening switches for multi-joule appli- 
cations, 20:28384 (R;US) 

Procyon: 18-MJ, 2-us pulsed power system, 20:28383 (R;US) 

LINERS 

Origin of the B-dot jump observed in precision liner experiments, 
20:28294 (R:US) 

Using nonlinear optimization methods to reverse engineer liner 
material properties from EFP tests, 20:27409 (R;US) 

LINGEN REACTOR 
Lingen nuclear power plant: Technical report. Safe enclosure. 
Annual report 1994, 20:25808 (1;DE;in German) 
LINOTRONS 
See CYCLIC ACCELERATORS 
LIPIDS 

See also LIPOPROTEINS 

Structures and shear response of lipid monolayers. Progress re- 
port, August 1, 1993—January 31, 1996, 20:26674 (R;US) 

LIPOPROTEINS 

The use of transgenic animals to study lipoprotein metabolism, 

20:27658 (R;US) 
LIPOSOMES 
Method using liposomes for 
20:27553 (PA;US) 

LIQUID EFFLUENTS 

See LIQUID WASTES 
LIQUID METAL COOLANT 

See LIQUID METALS 
LIQUID METAL COOLED REACTORS 

See also DFR REACTOR 

LMFBR TYPE REACTORS 


in porous limestone, 


monitoring toxic materials, 





Physical modeling and numerical simulation of subcooled boil- 
ing in one- and three-dimensional representation of bundle 
geometry, 20:25862 (R;US) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID METALS 

Prediction of liquid metal alloy radiant properties from measure- 
ments of the Hall coefficient and the direct current resistivity, 
20:26599 (R;US) 

LIQUID PHASE METHANATION PROCESS 

See COAL GASIFICATION 

LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 

Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 

Modeling of fermentation with continuous lactic acid removal by 
extraction utilizing reversible chemical complexation, 
20:27598 (R;US) 

Production of ammonium sulfate fertilizer from FGD waste 
liquors. First quarterly technical report, [January—March 
1995], 20:25100 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Measurement of the thermal properties of electrically conducting 
fluids using coated transient hot wires, 20:26927 (RA;US) 

Selfconsistent determination of the atomic and electronic struc- 
ture of a model liquid, 20:28157 (IA;AT;In German) 

Yields of ionization and excitation in irradiated matter, 20:28094 
(RA;XA) 

LITHIUM 6 TARGET 
A new library of neutron group constants for BERMUDA based 
on JENDL-3.2 nuclear data file, 20:28067 (R;JP;in Japanese) 
LITHIUM COMPOUNDS 
See also LITHIUM HYDRIDES 
LITHIUM OXIDES 

Application of NRA/channeling to study He* implanted waveg- 
uides, 20:26669 (R;US) 

Superconductivity and observation of ordered structures in dein- 
tercalated Li, NbO2, 20:26636 (R;US) 

LITHIUM HYDRIDES 
Fatigue crack growth in lithium hydride, 20:26652 (R;US) 
LITHIUM OXIDES 

Solution synthesis and characterization of lithium manganese 
oxide cathode materials, 20:26644 (R;US) 

Superconductivity and observation of ordered structures in dein- 
tercalated Li,NbO2, 20:26636 (R;US) 

LJUNGSTROM PROCESS 

See OIL SHALES 

LMFBR TYPE REACTORS 

See also EBR-2 REACTOR 

Lessons learned from applying VIM to fast reactor critical exper- 
iments, summary, 20:25876 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydrauiics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Wind effects on RVACS performance, 20:25878 (R;US) 

LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOAD MANAGEMENT 

Using pilot programs to test DSM program features: Wisconsin 
Electric Power Company's air conditioning direct load control 
program, 20:26425 (RA;US) 


LOW-LEVEL RADIOACTIVE WASTES 
Accidents 


LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOCAL AREA NETWORKS 
Ethernet filter, 20:28536 (PA;US) 
LOCAL BOILING 
See SUBCOOLED BOILING 
LOCAL GROUP 
See GALAXIES 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LANL 
LOS ANGELES 
Lessons learned from the 
20:25940 (RA;US) 
LOSS OF COOLANT 
Assessment of RELAP5/MOD3 for the blowdown PCT using 
THTF experimental data, 20:25933 (R;KR;In Korean) 
Assessment of RELAP5/Mod3/KAERI using semiscale test S- 
06-3, 20:25841 (R;KR;In Korean) 
improvements to the RELAP5/MODS3 reflood model and uncer- 
tainty quantification of reflood peak clad temperature, 
20:25931 (R;KR;In Korean) 
Large break loss-of-coolant accident analysis for China 
Qinshan-2 nuclear power plant, 20:25853 (R;KR;in Korean) 
Mixing phenomena of interest to boron dilution during small 
break LOCAs in PWRs. Revision 7/95, 20:26059 (R;US) 
Plant application uncertainty evaluation of LBLOCA analysis us- 
ing RELAPS/MOD3/KAERI, 20:25842 (R;KR;iIn Korean) 
RELAP/MODS code manual: User’s guidelines. Volume 5, Revi- 
sion 1, 20:26091 (R;US) 
RELAPS/MOD3 code manual: User’s guide and input require- 
ments. Volume 2, 20:26090 (R;US) 
LOSS OF FLOW 
Physical modeling and numerical simulation of subcooled boil- 
ing in one- and three-dimensional representation of bundle 
geometry, 20:25862 (R;US) 
LOSSES (ENERGY) 
See ENERGY LOSSES 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 
An evaluation of known remaining oil resources in the state of 
Louisiana: Project on advanced oil recovery and the states. 
Volume 5, 20:25216 (R;US) 
LOW ALLOY STEELS 
See also STEEL-ASTM-A508 
Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environ- 
ments, 20:26570 (R;US) 
Temperature and environmentally assisted cracking in low alloy 
steel, 20:26548 (R;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW-LEVEL RADIOACTIVE WASTES 
Accidents 
Analysis of accident sequences and source terms at waste 
treatment and storage facilities for waste generated by US- 
DOE Waste Management Operations: Volume 2, Appendixes 
A and B, 20:25511 (R;US) 


1994 Northridge Earthquake, 
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LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 


Biodegradation 

Microbial degradation of low-level radioactive waste. Volume 2, 

Annual report for FY 1994, 20:25339 (R;US) 
Decontamination 

Decontamination of metal components to clearance levels by 

means of abrasive blasting, 20:27694 (RA;XA) 
Ground Disposal 

Decommissioning of final product storage buildings at the for- 
mer Eurochemic reprocessing plant, 20:25252 (RA;XA) 

Integration of risk analysis, land use planning, and cost analy- 
sis, 20:25281 (RA;US) 

Lessons Learned Report for the radioactive mixed waste land 
disposal facility (Trench 31, Project W-025), 20:25453 (R;US) 

Waste Area Grouping 4 Site Investigation Data Management 
Plan, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 

Licensing Regulations 

Application of exemption principles in national regulations, 
20:27681 (RA;XA) 

China's national standard on exemption and its applications, 
20:27682 (RA;XA) 

Development of exemption practices in Finland and in Nordic 
collaboration, 20:27684 (RA;XA) 

Practical problems of very low level radioactive materials man- 
agement in the Russian Federation, 20:27686 (RA;XA) 

Maximum Permissible Activity 

Methodology for calculating activity levels for exemption from 
the requirements of reporting in the Euratom basic safety 
standards, 20:27690 (RA;XA) 

Melting 

Recycling of radioactive contaminated metals from nuclear in- 

stallations, 20:25642 (RA;XA) 
Neutron Detection 

A neutron-counting instrument for low-level transuranic waste, 

20:27257 (R;US) 
Radioactive Waste Disposal 

Area G perimeter surface-soil and single-stage water sampling: 
Environmental surveillance for fiscal year 1993, 20:27597 
(R;US) 

Assessment and proposal of activity levels for release of very 
low level radioactive waste to landfills, 20:27692 (RA;XA) 

Disposal of slightly contaminated radioactive wastes from nu- 
clear power plants, 20:25336 (RA;US) 

Effect of roof slope and thickness on the performance of a salt- 
stone vault, 20:25468 (R;US) 

Field Lysimeter Investigations: Low-Level Waste Data Base De- 
velopment Program for fiscal year 1994. Annual report, 
Volume 7, 20:25338 (R;US) 

Generation and release of radioactive gases in LLW disposal fa- 
cilities, 20:25334 (RA;US) 

Metter technology evaluation for vitrification of Hanford Site low- 
level waste, 20:25427 (R;US) 

Mixed and low-level radioactive waste disposal from the Argonne 
National Laboratory-East Map Tube Facility, 20:25279 (R;US) 

Performance objectives of the tank waste remediation system 
low-level waste disposal program, 20:25418 (R;US) 

Phase | remedial investigation report of Waste Area Grouping 2 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25537 (R;US) 

Report on waste burial charges: Escalation of decommissioning 
waste disposal costs at Low-Level Waste Burial facilities. Re- 
vision 5, 20:26068 (R;US) 

The derivation of unconditional clearance levels for radionu- 
clides in solid materials, 20:27688 (RA;XA) 

The exemption as a method for the management of by-products 
containing radioactivity. The Spanish situation, 20:27693 
(RA;XA) 

Waste characterization for the F/H Effluent Treatment Facility in 
support of waste certification, 20:25472 (R;US) 

Radioactive Waste Management 

1995 Solid Waste 30-year volume summary, 20:25421 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
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radioactive and hazardous waste. Volume 2, Site data tables, 
20:25291 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 

Mixed Waste Management Options: 1995 Update. National 
Low-Level Waste Management Program, 20:25294 (R;US) 

Radioactive Waste Processing 

Alternatives to incineration. Technical area status report, 
20:25295 (R;US) 

Chloride removal from vitrification offgas, 20:25458 (R;US) 

Complex decision making using a structured framework, 
20:25286 (RA;US) 

Glass science tutorial: Lecture No. 8, introduction cementitious 
systems for Low-Level Waste immobilization, 20:25423 (R;US) 

Identification of Radioactive Pilot-Plant test requirements, 
20:25448 (R;US) 

Investigation of the liquid low-level waste evaporator steam coil 
failure and supporting laboratory studies, 20:25345 (R;US) 

Remote waste handling and feed preparation for Mixed Waste 
Management, 20:25416 (R;US) 

Radioactive Waste Storage 

Auxiliary analyses in support of performance assessment of a 
hypothetical low-level waste facility: Two-phase flow and con- 
taminant transport in unsaturated soils with application to 
low-level radioactive waste disposal. Volume 2, 20:27546 
(R;US) 

Integration of facility reuse analysis with life cycle cost analysis, 
20:25285 (RA;US) 

Maintenance Action Readiness Assessment Plan for Waste 
Area Grouping 1 inactive Tanks 3001-B, 3004-B, T-30, and 
3013 at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 20:25559 (R;US) 

Radiochemical Analysis 

Removal of technetium-99 from simulated Oak Ridge National 
Laboratory Newly-Generated Liquid Low-Level Waste, 
20:25314 (R;US) 

Recycling 

Decontamination of metal components to clearance levels by 
means of abrasive blasting, 20:27694 (RA;XA) 

The exemption as a method for the management of by-products 
containing radioactivity. The Spanish situation, 20:27693 
(RA;XA) 

Remedial Action 

Maintenance Action Work Plan for Waste Area Grouping 1 inac- 
tive tanks 3001-B, 3004-B, T-30, and 3013 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Environmental 
Restoration Program, 20:25342 (R;US) 

Safety Standards 

China’s national standard on exemption and its applications, 

20:27682 (RA;XA) 
Underground Disposal 

118-B-1 burial ground excavation treatability test report, 

20:25544 (R;US) 
Underground Storage 

Performance objectives of the tank waste remediation system 

low-level waste disposal program, 20:25418 (R;US) 
Vitrification 

Chloride removal from vitrification offgas, 20:25458 (R;US) 

Glass science tutorial: Lecture No. 7, Waste glass technology 
for Hanford, 20:25422 (R;US) 

Melter technology evaluation for vitrification of Hanford Site low- 
level waste, 20:25427 (R;US) 

Vitrification of low-level radioactive waste in a slagging combus- 
tor, 20:25429 (R;US) 

Waste Transportation 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 


dix |: Minority and low-income population distribution, 
20:25293 (R;US) 





LUCAS PROCESS 
See DESULFURIZATION 
LUMINESCENCE 
See also ELECTROLUMINESCENCE 
FLUORESCENCE 
PHOTOLUMINESCENCE 
Solid-matrix luminescence analysis. Progress report, 15 June 
1992-31 October 1994, 20:26776 (R;US) 
LUMMUS CLEAN FUEL FIRM COAL PROCESS 
See COAL LIQUEFACTION 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 
Radon exposition and lung cancer in dwellings and in Uran min- 
ers, 20:27710 (1A;AT;In German) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 


M CODES 

MCNP load balancing and fault tolerance with PVM, 20:28109 
(R;US) 

Murt user's guide: A hybrid Lagrangian-Eulerian finite element 
model of multiple-pore-region solute transport through sub- 
surface media, 20:25497 (R;US) 

MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See !RON BASE ALLOYS 
MAC 
See MAXIMUM ACCEPTABLE CONTAMINATION 
MACH-ZEHNDER INTERFEROMETER 

An atom-interferometer by means of a phase grating of light, 

20:28125 (IA;AT;in German) 
MAGNESIUM CARBIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals. Quarterly technical 
progress report, January 1—March 31, 1995, 20:25698 (R;US) 

MAGNESIUM COMPOUNDS 
See also MAGNESIUM CARBIDES 
MAGNESIUM FLUORIDES 
MAGNESIUM OXIDES 

A comparison of pressure compaction and diametral compres- 
sion tests for determining granule strengths, 20:26641 (R;US) 

Defects and metastable structures of MgAl2O4, 20:26630 (R;US) 

MAGNESIUM FLUORIDES 

Surface structure of WO3/MgF2 

(IA;PL;In Polish) 
MAGNESIUM OXIDES 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals. Quarterly technical 
progress report, January 1—March 31, 1995, 20:25698 (R;US) 

MAGNET CORES 
A model for the magnetic cores of linear induction accelerator 
cells, 20:27142 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 
Magnetic confinement experiment. |: Tokamaks, 20:28329 (R;US) 
MAGNETIC DISKS 

Molecular dynamics simulation of mechanical deformation of 
ultra-thin amorphous carbon films, 20:26738 (R;US) 

Ultra-thin carbon coatings for head-disk interface tribology, 
20:26737 (R;US) 

MAGNETIC FIELD RIPPLES 

Ripple transport in Helical-Axis Advanced Stellarators: A com- 
parison with classical stellarator/torsatrons, 20:28263 (R;US) 

TPX correction coil studies, 20:28360 (R;US) 

MAGNETIC FIELDS 


3-D field computation: The near-triumph of commerical codes, 
20:27046 (R;US) 


preparations, 20:26789 


MAINTENANCE 


Improved confinement with reversed magnetic shear in TFTR, 
20:28318 (R;US) 
Plasma rotation, dynamo, and nonlinear coupling in the re- 
versed field pinch, 20:28262 (R;US) 
Tuning shims for high field quality in superconducting magnets, 
20:27122 (R;US) 
MAGNETIC FILTERS 
A novel permanently magnetised high gradient magnetic filter 
using assisted capture for fine particles, 20:25958 (RA;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
Measurement of the magnetic anisotropy of amorphous band 
after stress annealing, 20:26530 (IA;AT;In German) 
MAGNETIC MOMENTS 
Static magnetic moments in the Heavy-Fermion-range in 
Ce(Cu, _,Alx)s?, 20:26529 (IA;AT;In German) 
MAGNETIC MONOPOLES 
Color magnetic monopoles about static quark charges, 
20:27911 (IA;AT;In German) 
MAGNETIC PROPERTIES 
See also MAGNETOSTRICTION 
High field measurements of magnetic resistivity in thin 
YBa2Cu307-layers, 20:26623 (IA;AT;in German) 
Investigation of magnetic fatigue in amorphic bands using neu- 
tron depolarization, 20:28187 (IA;AT;In German) 
Selected studies of magnetism at high pressure, 20:26634 (R;US) 
MAGNETIC REFRIGERATORS 
Demonstration of a magnetic refrigerator for high temperature su- 
perconducting electric power applications, 20:28230 (RA;US) 
MAGNETIC SPECTROMETERS 
BRAHMS: Conceptual design report. Forward angle and midra- 
pidity hadron spectrometers at RHIC, 20:27129 (R;US) 
Millimeter wave-magneto spectroscopy of dilute and flexible 
two-dimensional electronic systems (2DES), 20:28159 
(IA;AT;in German) 
MAGNETIC STORMS 
Multi-satellite characterization of the large energetic electron flux 
increase at L = 4-7, in the five-day period following the March 
24, 1991, solar energetic particle event, 20:27843 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETORESISTANCE 
Anisotropic magnetoresistance in superconducting 
BizSrp2CaCu20, monocrystals, 20:26532 (IA;AT;In German) 
Resistance and magnetoresistance in heterogeneous high tem- 
perature superconductors, 20:26684 (IA;AT;In German) 
MAGNETOSTRICTION 
A system for measurement of the temperature dependence of 
magnetostriction of amorphous materials, 20:28188 (IA;AT;In 
German) 
MAGNETS 
See also PERMANENT MAGNETS 
3-D field computation: The near-triumph of commerical codes, 
20:27046 (R;US) 
A 30-T pulsed magnet suitable for neutron scattering experi- 
ments, 20:27802 (R;US) 
Arbitrary function generator for APS injector synchrotron correc- 
tion magnets, 20:27151 (R;US) 
Design and operating experience of a 40 MW, highly-stabilized 
power supply, 20:26993 (R;US) 
The Phenix Detector magnet subsystem, 20:27126 (R;US) 
MAGNEX PROCESS 
See DESULFURIZATION 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
Maintenance simulation: Software issues, 20:28554 (R;US) 
Robotic maintenance of the EDF transmission (63 to 400 kV) 
network: feasibility study and effects on tower design, 
20:26111 (R;FR;In French) 
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MAIZE 


MAIZE 

[Starch synthesis in the maize endosperm as affected by starch- 
synthesizing mutants]. [Annual report, March 1994—June 30, 
1995], 20:25674 (R;US) 

MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 

Automated analysis for microcalcifications in high resolution dig- 

ital mammograms, 20:27654 (R;US) 
MAN-MACHINE SYSTEMS 
A different approach to designing visual displays and worksta- 
tions, 20:25874 (R;US) 
MANAGEMENT 

See also DATA BASE MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 
RESOURCE MANAGEMENT 
WASTE MANAGEMENT 

Management concepts and safety applications for nuclear fuel 
facilities, 20:28490 (R;US) 

MANGANESE 

Superacid catalysis of light hydrocarbon conversion. Sixth quar- 

terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 
MANGANESE ALLOYS 

AlyoPdo; sMngs5: A quasicrystal showing the de haas-van 
Alphen effect, 20:28246 (R:US) 

Phase transformation and phonon anomalies in Ni2MnGa, 
20:26499 (R:US) 

MANGANESE IONS 

Overview of the current spectroscopy effort on the Livermore 

electron beam ion traps, 20:28135 (R;US) 
MANGANESE OXIDES 

Effect of a-site cation deficiency and YSZ additions on sintering 
and properties of doped lanthanum manganite, 20:26266 
(R;US) 

Solution synthesis and characterization of lithium manganese 
oxide cathode materials, 20:26644 (R;US) 

MANIPULATORS 

Efficient computation method of Jacobian matrix, 20:26860 
(R;JP;in Japanese) 

Expert operator preferences in remote manipulator control sys- 
tems, 20:26879 (R;US) 

Mapping tasks into fault tolerant manipulators, 20:26850 (RA:US) 

New insights into input relegation control for inverse kinematics 
of a redundant manipulator. Part 3, An application to joint limit 
avoidance, 20:26878 (R;US) 

New insights into input relegation control for inverse kinematics 
of a redundant manipulator. Part 1, On the orthogonality of 
matrices B and J and comparison to the extended Jacobian 
method, 20:26877 (R;US) 

The design of tendon-driven manipulators with isotropic trans- 
mission characteristics, 20:26846 (RA;US) 

MANOMETERS 
See PRESSURE GAGES 
MANUFACTURING 
A’ (A-PRIMED): A case study in teamwork, 20:26889 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 

See also THREE-BODY PROBLEM 

Many-body problems with composite particles 
Heisenberg algebras, 20:27879 (R;BR) 

Theoretical and computational studies in intermediate energy 
nuclear physics. Final report, November 1, 1992—October 31, 
1995, 20:28051 (R;US) 

MAPPING 

See also GENETIC MAPPING 

Semi-parameterization of Dragt-Finn factorization map and its 
application to Irwin kick factorization, 20:27099 (R;US) 

MAPS 


Integrated site resources management system, 20:28560 
(RA;US) 


and o- 
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MARICULTURE 

See AQUACULTURE 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARKETING 

Cleaning up the customer satisfaction waste dump, 20:26432 
(RA;US) 

Collecting program planning and evaluation data from low- 
income, minority households: A case study baseline survey, 
20:26429 (RA;US) 

Distinguishing between satisfaction and loyalty: Conceptual, 
methodological & analytical differences, 20:26435 (RA;US) 

Integrated program design, delivery, & evaluation: A formula for 
utility success in the turbulent 1990's, 20:26427 (RA;US) 

Marketing Data Warehouse, 20:26221 (RA;US) 

Removing bias from free-ridership surveys: An application of 
the randomized response technique, 20:26428 (RA;US) 

The Public Service Company of Colorado customer satisfaction 
index (examination of Anova and neural network models), 
20:26434 (RA;US) 

Three strikes and you're out! An exploration of the 22 im- 
mutable laws of marketing and their implications for retail 
competition, 20:26237 (RA;US) 

Voice of the customer: Customer satisfaction measurement re- 
sults, recommendations and action plans, 20:26431 (RA;US) 

MARKETING RESEARCH 

See MARKETING 

MARKOV PROCESS 
A Lagrangian model for dispersion in the atmospheric boundary 
layer, 20:27489 (R;DK) 
MARMEN EFFECT 
See SHAPE MEMORY EFFECT 
MARTENSITE 
A model of shape memory materials with hierarchical twinning: 
Statics and dynamics, 20:26557 (R;US) 
MARVEL EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
MARX GENERATORS 

Photoconductive semiconductor switches for firing sets and 

electro-optic modulators, 20:27020 (R;US) 
MARYLAND 

Environmental geophysics at the Southern Bush River Penin- 

sula, Aberdeen Proving Ground, Maryland, 20:27441 (R;US) 
MASKING 
EUV reticle pattern repair experiments using 10 KeV neon ions, 
20:27288 (R;US) 
MASS 
Measurement of the W boson mass from CDF, 20:27946 (R;US) 
MASS DISTRIBUTION 

Growth curve analysis for plasma profiles using smoothing 
splines. Final report, January 1993—January 1995, 20:28265 
(R;US) 

MASS NUMBER 

Standard atomic weight values for the mononuclides elements, 

1995, 20:26774 (R;US) 
MASS SPECTROMETERS 

Investigation of Bake Hardening steels using highly sensitive 
field ion mass spectroscopy, 20:26969 (IA;AT;in German) 

Three-dimensional investigations of the segregation in PtNi- 
alloys in a position sensitive field-ion mass spectrometer, 
20:28207 (IA;AT;In German) 

MASS SPECTROSCOPY 

Fundamental studies of the plasma extraction and ion beam for- 
mation processes in inductively coupled plasma mass 
spectrometry, 20:27291 (R;US) 

MASURIUM 
See TECHNETIUM 
MATERIAL UNACCOUNTED FOR 
Ultrasonic methods for locating hold-up, 20:25610 (R;US) 





MATERIALS 
See also BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
25th PolyMAC Conference, June 13-15, 1995, 20:26688 (R;US) 
Active doublet method for measuring small changes in physical 
properties, 20:27293 (PA;US) 
Active plasma source formation in the MAP diode, 20:26573 
(R;US) 
Energy Materials Coordinating Committee (EMaCC). Fiscal year 
1994, 20:26497 (R;US) 
Fossil Energy Program annual progress report for April 1994 
through March 1995, 20:26498 (R;US) 
Lattice defects as Lotka-Volterra societies, 20:26578 (R;US) 
Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States Industrial 
Partnering Program. Volume 1, 20:26580 (R;US) 
The changing role of the National Laboratories in materials re- 
search, 20:26216 (R;US) 
Time-resolved materials science opportunities using syn- 
chrotron x-ray sources, 20:28181 (R;US) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also REMOTE HANDLING EQUIPMENT 
Hydrogen vehicle fueling station, 20:25657 (R;US) 
MATERIALS TESTING 
See also MECHANICAL TESTS 
NONDESTRUCTIVE TESTING 
Description of a system for interlocking elevated temperature 
mechanical tests, 20:26975 (R;US) 
MATERIALS WORKING 
See aiso ROLLING 
First wall and shield components manufacturing by hot isostatic 
pressing, 20:28402 (R;SE) 
Layer structures in two-component injection-molding parts, 
20:28190 (IA;AT;in German) 
Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States Industrial 
Partnering Program. Volume 2, 20:26400 (R;US) 


Numerical simulation of industrial superplastic forming, 
20:26551 (R;US) 


MATHEMATICS 


MATHEMATICAL MODELS 
See also CLIMATE MODELS 
COSMOLOGICAL MODELS 
CRYSTAL MODELS 
FLOW MODELS 
MOLECULAR MODELS 
STATISTICAL MODELS 
Wave energy converters. Generic technical evaluation study. 
Annex report B3. Power take-off systems, 20:25767 (R;DK) 
Antiterromagnetism 
Antiferromagnetic ordering in a two dimensional electron gas, 
20:27780 (IA;AT;in German) 
Band Theory 
Optical and electronic properties of poly(para-phenylene) by first 
principles calculations and experimental results, 20:26680 
(IA;AT) 
Boundary-Value Problems 
Boundary-point-collocation method in order to solve boundary 
value problems, 20:27781 (IA;AT;iIn German) 
Comparative Evaluations 
Shock wave plasticity in Mo at 293K and 1673K, 20:28171 (R;US) 
Computer Calculations 
Influence of counter-rotating-terms on the reduction of the fluc- 
tuation in the Jaynes-Cummings-model, 20:27883 (IA;AT;In 
German) 
Design 
Wave propagation modeling capabilities at LLNL: Applications 
to regional discrimination, 20:26495 (R;US) 
Eigenvalues 
Boundary-point-collocation method in order to solve boundary 
value problems, 20:27781 (IA;AT;in German) 
Electron Gas 
Antiferromagnetic ordering in a two dimensional electron gas, 
20:27780 (IA;AT;in German) 
Entropy 
Influence of the observation plane in order to determine quan- 
tum coherence, 20:27775 (IA;AT;in German) 
Fock Representation 
Influence of the observation piane in order to determine quan- 
tum coherence, 20:27775 (IA;AT;In German) 
Ising Model 
Determination of diffusion coefficients using temperature- 
programmed  surface-segregation, 20:27796 (IA;AT;In 
German) 
Magnetic Monopoles 
Monopole currents and the confinement mechanism in the com- 
pact QED, 20:27909 (IA:AT;In German) 
Parallel Processing 
Porting of a serial molecular dynamics code on MIMD platforms, 
20:28511 (R;IT) 
Partial Difterential Equations 
Boundary-point-collocation method in order to solve boundary 
value problems, 20:27781 (IA;AT;iIn German) 
Quantum Electrodynamics 
Monopole currents and the confinement mechanism in the com- 
pact QED, 20:27909 (IA;AT;In German) 
Quantum Field Theory 
Influence of counter-rotating-terms on the reduction of the fluc- 
tuation in the Jaynes-Cummings-model, 20:27883 (IA;AT;In 
German) 
Quantum Mechanics 
Antiferromagnetic ordering in a two dimensional electron gas, 
20:27780 (IA;AT;in German) 
Testing 
Hadronic decays of the D, meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 
Vacuum States 
influence of the observation plane in order to determine quan- 
tum coherence, 20:27775 (IA;AT;iIn German) 
MATHEMATICS 
See also ALGEBRA 
DIFFERENTIAL CALCULUS 
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MATHEMATICS 


NUMERICAL ANALYSIS 
STATISTICS 
Engineering Physics and Mathematics Division progress report 
for period ending December 31, 1994, 20:26837 (R;US) 
MAXIMUM ACCEPTABLE CONTAMINATION 
Practical problems of very low level radioactive materials man- 
agement in the Russian Federation, 20:27686 (RA;XA) 
MAXIMUM PERMISSIBLE ACTIVITY 
Methodology for calculating activity levels for exemption from 
the requirements of reporting in the Euratom basic safety 
standards, 20:27690 (RA;XA) 
MAXIMUM PERMISSIBLE DOSE 
Clearance level recommendations from the German Commis- 
sion on Radiological Protection for metal equipment and 
scrap: Derivation of clearance levels, 20:27691 (RA;XA) 
MAXWELL EQUATIONS 
The implementation of the upwind leapfrog scheme for 3D elec- 
tromagnetic scattering on massively parallel computers, 
20:28114 (R;US) 
MC GUIRE-2 REACTOR 
On-line calibration of process instrumentation channels in nu- 
clear power plants, 20:26001 (RA;US) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEAN LIFE 
See LIFETIME 
MEAN-FIELD THEORY 
Calculation of nuclear processes using the relativistic mean field 
theory (RMFF), 20:28029 (IA:AT;In German) 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
ANEMOMETERS 
BOLOMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
ELECTRIC MEASURING INSTRUMENTS 
FLUORIMETERS 
INTERFEROMETERS 
MONITORS 
PRESSURE GAGES 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
VELOCIMETERS 
Expected precision of neutron multiplicity measurements of 
waste drums, 20:27247 (R:US) 
Explosive performance on the non-proliferation experiment, 
20:27322 (RA;US) 
High level waste tank farm setpoint document. Revision 1, 
20:25478 (R;US) 
High-level waste tank farm set point document, 20:25471 (R;US) 
MECHANICAL SHAFTS 
Advanced Turbine Technology (ATTAP) Applications Project. 
1992 Annual report, 20:26450 (R;US) 
MECHANICAL STRUCTURES 
See also BRIDGES 
POWER TRANSMISSION TOWERS 
An approximate method for dynamic plastic response of strain 
hardening beams, 20:27763 (R;US) 
Flood protection for the Kansas City bannister federal complex, 
20:26862 (R;US) 
Identification of dynamic properties from ambient vibration mea- 
surements, 20:26869 (R;US) 
Numerical simulation via parallel-distributed computing of en- 
ergy absorption by metal deformation, 20:26845 (R;US) 
MECHANICAL TESTS 
Application of faceted yield surfaces for simulating compression 
tests of textured materials, 20:26565 (R;US) 
Description of a system for interlocking elevated temperature 
mechanical tests, 20:26975 (R;US) 
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MECHANICAL VIBRATIONS 
Vibration and stability of two tubes in crossflow, 20:26843 (R;US) 
MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Human factors evaluation of remote afterioading brachytherapy. 
Volume 2, Function and task analysis, 20:27643 (R;US) 

Human factors evaluation of teletherapy: Literature review. Vol- 
ume 5, 20:27648 (R;US) 

MEDICINES 
See DRUGS 
MEETINGS 

4. Workshop on heavy charged particles in biology and 
medicine in connection with the XV PTCOG meeting. Book of 
abstracts, 20:27674 (R;DE) 

Proceeding of the 30th Coal Science Conference (1993), 
20:25069 (I;JP;in Japanese) 

MEMBRANES 

Advanced coal liquefaction. Final quarterly report, January 1, 
1995—March 31, 1995, 20:25061 (R;US) 

Advanced composite polymer electrolyte fuel cell membranes, 
20:26133 (R;US) 

Deflection of a membrane sheet on top of a hermetically sealed 
cylinder, 20:27830 (IA;AT;In German) 

Fabrication and characterization of dense ceramic membranes 
for partial oxidation of methane, 20:26746 (R;US) 

Methane coupling by membrane reactor. Quarterly technical 
progress report, December 25, 1994—March 24, 1995, 
20:25699 (R;US) 

Sol-gel strategies for amorphous inorganic membranes exhibit- 
ing molecular sieving characteristics, 20:26727 (R;US) 

Use of silica sols in inorganic molecular sieving membranes, 
20:26766 (R;US) 

MEMORY DEVICES 
Management issues for high performance storage systems, 
20:28552 (R;US) 
MERC PROCESS 
See COAL GASIFICATION 
MERCAPTOALANINE-BETA 
See CYSTEINE 
MERCURY 

Assessment of size-dependent mercury distribution in King 
Mackerel, Scomberomorus cavalla, 20:27735 (R;US) 

Development of mercury control enhancements for flue-gas 
cleanup systems, 20:25092 (R;US) 

Development of mercury control technology for coal-fired sys- 
tems, 20:25783 (R;US) 

Preliminary assessment of the ecological risks to wide-ranging 
wildlife species on the Oak Ridge Reservation, 20:27525 
(R;US) 

The atmospheric chemistry of mercury. An evaluation of the 
ELFORSK/Vattenfall-EPRI cooperation on research on the at- 
mospheric behaviour of mercury, 20:27478 (R;SE) 

The removal of mercury from solid mixed waste using chemical 
leaching processes, 20:25344 (R;US) 

Using computer-assisted process facilitation techniques in gov- 
ernment sponsored public meetings and working sessions - a 
paper addressing the East Fork Poplar Creek Working Group 
Experience, 20:27512 (RA;US) 

MERCURY COMPLEXES 

Study on application of selected semi-natural polymers com- 
plexing ions of heavy metals for their removal from waters 
and sewage, 20:26784 (IA;PL;In Polish) 

MERCURY OXIDES 
Shock-induced defects in HgO, 20:26723 (R;US) 
MESH GENERATION 
The design of a parallel adaptive paving all-quadrilateral mesh- 
ing algorithm, 20:28548 (R;US) 
MESON RESONANCES 
See MESONS 
MESON-BARYON INTERACTIONS 
The large-N. renormalization group, 20:27970 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 





MESON-MESON INTERACTIONS 
The method of calculation for amplitudes of hadron-hadron scat- 
tering in QCD, 20:27969 (IA;RU) 
MESONS 
See also BOTTOMONIUM 
CHARMONIUM 
POMERANCHUK PARTICLES 
TOPONIUM 

Chiral meson Lagrangians from the NJL model modified by non- 
local effects, 20:28006 (IA;RU) 

Effective field theories of baryons and mesons, or, what do 
quarks do?, 20:27922 (R;US) 

Exclusive reconstruction of secondary vertices with J/y~ and 
w(2S) at LEP, 20:27964 (IA;AT;in German) 

Locally symmetric chiral nuclear Lagrangian, 20:28008 (IA;RU) 

Results from the real photon program at MAMI in Mainz, 
20:28005 (IA;RU) 

METAL INDUSTRY 

Alkaline detergent recycling via ultrafiltration, 20:26406 (R;US) 

National Metal Casting Research Institute final report. Volume 4, 
Plan for technology transfer, 20:26208 (R;US) 

Revitalize the US silicon/ferrosilicon industry through energy- 
efficient technology. Final report, Addendum furnace 
modeling, 20:26517 (R;US) 

METAI SPRAYING 
See SPRAY COATING 
METAL VAPOR LASERS 

New applications of copper vapor lasers in micromachining, 

20:26597 (R;US) 
METALLOPROTEINS 

The magnesium chelation step in chlorophyll biosynthesis. 

Progress report 1993, 20:27621 (R;US) 
METALLURGICAL FLUX 

An evaluation of prototype surface mount circuit boards assem- 
bled with three non-lead bearing solders, 20:27019 (R;US) 

Assessment of NiPd finished components for surface mount as- 
sembly applications, 20:27022 (R;US) 

Wave soldering with Pb-free solders, 20:26582 (R;US) 

METALLURGY 

CONSIM-2 program for oxygen converter simulation, 20:26592 
(RA;Fl) 

Computational fluid dynamics in process metallurgy, 20:26589 
(RA;Fl) 

First-principles-modelling for process simulation and control in 
process metallurgy, 20:26590 (RA;Fl) 

Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States Industrial 
Partnering Program. Volume 1, 20:26580 (R;US) 

Simulation of oxygen converter process, 20:26593 (RA;Fl) 

METALS 

See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
SCRAP METALS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 

A comparison of two laser-based diagnostics for analysis of par- 
ticles in thermal spray streams, 20:27300 (R;US) 

Advanced Industrial Materials (AIM) Program. Annual progress 
report, FY 1994, 20:26572 (R;US) 

Catalytic pyrolysis of automobile shredder residue, 20:26382 
(R;US) 

Corrosion in High Temperature Aqueous Environments, 
20:26542 (IA;EG) 


METHANOL FUELS 


Determination of the toxicity characteristic for metals in soil: A 
comparison of the toxicity characteristic leaching procedure 
and total metal determination, 20:27507 (R;US) 

Enhancement of Fe (lll), Co (Ill), and Cr (VI) reduction at ele- 
vated temperatures and by a thermophilic bacterium, 
20:27516 (R;US) 

Environmentally Conscious Manufacturing Solvent Substitution 
Program/switch tube assemblies final report, 20:26399 (R;US) 

lon beam surface treatment: A new technique for thermally 
modifying surfaces using intense, pulsed ion beams, 
20:26577 (R;US) 

Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States industrial 
Partnering Program. Volume 1, 20:26580 (R;US) 

Metal hydride composition, 20:26797 (PA;US) 

Restoration of Lost Lake, recovery of an impacted Carolina Bay, 
20:25574 (R;US) 

METAMORPHIC ROCKS 

Large scale Hugoniot material properties for Danby Marble, 

20:26692 (RA;US) 
METEOROIDS 

Cosmic Bombardment IV: Averting catastrophe in the here-and- 

now, 20:27859 (R;US) 
METEOROLOGY 
Natural ventilation in tropical humid climate, 20:26273 (R;FR;In 
French) 
METEORS 
See METEOROIDS 
METHANE 

Application of degenerate four-wave mixing spectroscopy to 
flames and plasmas, 20:26824 (RA;US) 

Computational modeling and experimental studies on NO, re- 
duction under pulverized coal combustion conditions. Progress 
report, February 1, 1995—March 31, 1995, 20:25140 (R;US) 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals. Quarterly technical 
progress report, January 1—March 31, 1995, 20:25698 (R;US) 

Direct numerical simulation of turbulent non-premixed methane- 
air flames, 20:26831 (R;US) 

Energy and biomass recovery from wastewater. Final report, 
December 1989—December 1990, 20:25684 (R;US) 

Experimentally determined volumetric properties of CO2 + CH, 
+ No mixtures at 20-100 MPa and 323-573 K. Chapter 3, 
20:26775 (R;US) 

Fabrication and characterization of dense ceramic membranes 
for partial oxidation of methane, 20:26746 (R;US) 

Gasoline from natural gas by sulfur processing. Quarterly report 
No. 7, January—March 1995, 20:25700 (R;US) 

Methane coupling by membrane reactor. Quarterly technical 
progress report, December 25, 1994—March 24, 1995, 
20:25699 (R;US) 

The Carnol process for CO, mitigation from power plants and 
the transportation sector, 20:25785 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 

Thermophilic digestion of pig manure slurries at 48 deg. C, 
20:25683 (R;DK;In Danish) 

Volumetric properties of CO2-CH4-No fluids at 200°C and 1000 
bars: A comparison of equations of state and experimental 
data. Chapter 4, 20:26747 (R;US) 

METHANOL 

Isobutanol-methanol mixtures from synthesis gas. Quarterly 
technical progress report, 1 January-31 March 1995, 
20:25702 (R;US) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report No. 1, November 1, 
1994—January 31, 1995, 20:26778 (R;US) 

The Carnol process for COz mitigation from power plants and 
the transportation sector, 20:25786 (R;US) 

The Carnol process for CO2 mitigation from power plants and 
the transportation sector, 20:25785 (R;US) 

METHANOL FUELS 

Long-term methanol vehicle test program. Final subcontract re- 

port, 1 November 1992—1 February 1995, 20:26465 (R;US) 
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METHIONINE 


METHIONINE 
Unstable intermediate products of radiation oxidation of sulfu- 
raminoacids, 20:26813 (IA;PL;In Polish) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
An evaluation of efforts by nuclear power plants to use ASTM 
D3803-89, 20:25954 (RA;US) 

METHYL-FUEL 

See ALCOHOLS 

METHANOL 

METHYLBENZENE 

See TOLUENE 
METHYLMERCAPTOAMINOBUTYRIC ACID 

See METHIONINE 
METHYLMERCURY 

DOE/FDA/EPA: Workshop on methylmercury and human 

health, 20:27733 (R;US) 

METHYLTHIOAMINOBUTYRIC ACID 

See METHIONINE 
METROPOLITAN AREAS 

See URBAN AREAS 
MHD GENERATOR ETL MARK V 

See MHD GENERATORS 
MHD GENERATORS 

See also COAL-FIRED MHD GENERATORS 

Explosively-driven magnetohydrodynamic (MHD) generator 
studies, 20:26251 (R;US) 

How do plasma flow switches scale with current? Issues in the 
6 MA to 30 MA regime, 20:26250 (R;US) 

MHD POWER PLANTS 

MHD advanced power train. Phase 1, Final report: Volume 1, 
Executive summary, 20:26247 (R;US) 

MHD advanced power train. Phase 1, Final report: Volume 2, 
Development program plan, 20:26248 (R;US) 

MHD advanced power train. Phase 1, Final report: Volume 3, 
Power train system description and specification for 200MWe 
Plant, 20:26249 (R;US) 

MICHELSON INTERFEROMETER 

Experimental Demonstration of Interaction-Free Measurements, 

20:27782 (IA;AT) 
MICHIGAN 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains. Annual report, April 1994—June 1995, 20:25188 
(R;US) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 

Resolution and shutter speed measurements of an MCPII with a 
270-ps whole image shutter for a point-source input, 
20:27273 (R;US) 

Resonant nuclear scattering of synchrotron radiation: Detector 
development and specular scattering from a thin layer of 
57Fe, 20:28216 (R;US) 

MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 

Characterization of a surface micromachined pressure sensor 
array, 20:27027 (R;US) 

Deep x-ray lithography for micromechanics, 20:27026 (R;US) 

Material and processing issues for the monolithic integration of 
microelectronics with surface-micromachined polysilicon sen- 
sors and actuators, 20:27010 (R;US) 

Mechanism of electromigration failure in Al thin film intercon- 
nects containing Sc, 20:27041 (R;US) 

Micromachined silicon seismic transducers, 20:27028 (R;US) 

Rapid prototyping of a micro pump with laser micromaching, 
20:26252 (R;US) 

The influence of grain structure on the reliability of narrow Al- 
based interconnects, 20:27040 (R;US) 

MICROELECTRONICS 

A micro-undulator fabricated by LIGA processes, 20:26989 

(R;US) 
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Micromachined sensor and actuator research at Sandia's Micro- 
electronics Development Laboratory, 20:27025 (R;US) 

Systems level test and simulation for photonic processing sys- 
tems: Final report, 20:27262 (R;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

See also CYANOBACTERIA 

A biologicaVchemical process for reduced waste and energy 
consumption, Caprolactam production: Phase 1, Select mi- 
croorganisms and demonstrate feasibility. Final report, 
20:25695 (R;US) 

MICROPROCESSORS 

Mold heating and cooling microprocessor conversion. Final re- 

port, 20:26863 (R;US) 
MICROSCOPY 

Science & technology review, 20:27653 (R;US) 

Toward quantitative STM: Scanning tunneling microscopy study 
of structure and dynamics of adsorbates on transition metal 
surfaces, 20:26762 (R;US) 

MICROSTRUCTURE 
Atomic force microscope: Enhanced sensitivity, 20:27285 (R;US) 
MICROWAVE EQUIPMENT 
See also HETERODYNE RECEIVERS 
SQUID DEVICES 

A modified lower hybrid coupler for TPX, 20:28396 (R;US) 

Comparison of axial and radial electron beam-breakup transit- 
time oscillators, 20:27292 (R;US) 

In situ RF/microwave remediation of soil experiment overview, 
20:27538 (R;US) 

MICROWAVE HEATING 
Dynamic model for electromagnetic field and heating patterns in 
loaded cylindrical cavities, 20:26631 (R;US) 
MiD-ATLANTIC REGION 
See USA 
MIDDLE EAST 

Cooperative monitoring workshop: Focus on the Middle East, 
20:26470 (R;US) 

Crisis Prevention Centers as confidence building measures: 
Suggestions for the Middle East, 20:26469 (R;US) 

MIDDLE GUST EVENT 

See CHEMICAL EXPLOSIONS 
MIDWEST REGION 

See USA 
MIGAS PROCESS 

See COAL GASIFICATION 
MIGHTY EPIC EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

See also ORDNANCE 

A liquid over-feeding military air conditioner, 20:26302 (R;US) 

A role for arms control and technology in peace-keeping opera- 
tions, 20:26479 (R;US) 

Docking automation related technology, Phase 2 report, 
20:27307 (R:US) 

Incorporation of RAM techniques into simulation modeling, 
20:27306 (R;US) 

PORTSIM: An object-oriented port simulation, 20:27304 (R;US) 

MILITARY FACILITIES 

Data Management Guide: Integrated Baseline System (IBS). 
Version 2.1, 20:28566 (R;US) 

End-use energy characterization and conservation potentials at 
DoD Facilities: An analysis of electricity use at Fort Hood, 
Texas, 20:26313 (R;US) 

Environmental geophysics at the Southern Bush River Penin- 
sula, Aberdeen Proving Ground, Maryland, 20:27441 (R;US) 

Spring 1995 wildlife and vegetation survey, Norton Air Force 
Base, California, 20:27550 (R;US) 

Technical feasibility assessment and development of a proof-of- 
concept electric utility rate schedule evaluation tool 
(RateSET), 20:26243 (R;US) 





MILITARY PERSONNEL 

A role for arms control and technology in peace-keeping opera- 
tions, 20:26479 (R;US) 

New performance data for “Emery 3002” and “Emery 3004,” two 
Army-approved safe materials to replace DOP in mask and fil- 
ter testing, 20:27442 (RA;US) 

PORTSIM: An object-oriented port simulation, 20:27304 (R;US) 

MILL TAILINGS 

An assessment of potential hydrologic and ecologic impacts of 
constructing mitigation wetlands, Rifle, Colorado, UMTRA 
project sites (Uranium Mill Tailings Remedial Action (UM- 
TRA).), 20:25480 (R;US) 

Long-term Surveillance Plan for the Falls City Disposal Site, 
Falls City, Texas. Revision 1, 20:25481 (R;US) 

Publications desktop survival guide, 20:28561 (R;US) 

Remedial action plan and site conceptual design for stabilization 
of the inactive uranium mill tailings sites at Rifle, Colorado. 
Appendix D, Final report, 20:25535 (R;US) 

Site observational work plan for the UMTRA Project site at 
Spook, Wyoming, 20:25479 (R;US) 

UMTRA ground water sampling techniques: Comparison of the 
traditional and low flow methods, 20:25482 (R;US) 

MILLSTONE-2 REACTOR 
SAPHIRE models and software for ASP evaluations, 20:26079 
(RA;US) 

MILROW EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

MIMIC 

See PROGRAMMING LANGUAGES 
MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 
MINES 

The Los Alamos National Laboratory source geometry experi- 

ment, 20:27751 (R;US) 
MINIATA EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
MINING 

See also UNDERGROUND MINING 

Blasting activity of the mining industry in the United States, 
20:27317 (RA;US) 

MINING RESEARCH METHOD 

See DESULFURIZATION 

MINORITY GROUPS 

See also BLACK AMERICANS 

Energy policy: Comparative effects on minority population 
groups, 20:26149 (R;US) 

Hydromania Il: Journey of the oncorhynchus. Summer Science 
Camp curriculum, 20:26155 (R;US) 

MiISGURNUS 
See FISHES 
MISSILES 

ES&H development activities for the W89 warhead, 20:27399 

(R;US) 
MISSOURI 

Work plan for the remedial investigation/feasibility study for the 
groundwater operable units at the Chemical Plant Area and 
the Ordnance Works Area, Weldon Spring, Missouri, 
20:25538 (R;US) 

MIXTURES 
See also BINARY MIXTURES 
SLURRIES 

Experimentally determined volumetric properties of CO2 + CH, 
+ No mixtures at 20-100 MPa and 323-573 K. Chapter 3, 
20:26775 (R;US) 

Volumetric properties of CO2-CH,4-Np fluids at 200°C and 1000 
bars: A comparison of equations of state and experimental 
data. Chapter 4, 20:26747 (R;US) 

MM-0011 

See NICKEL BASE ALLOYS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 


MOLYBDENUM 99 


MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (ORGANIZATIONAL) 

See ORGANIZATIONAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODERATORS 

K Reactor moderator distortion study, 20:26037 (R;US) 
MOLECULAR BEAMS 

A molecular beam apparatus for investigation of the interaction 
between electrons and van-der-Waals clusters with high en- 
ergy resolution, 20:27791 (IA;AT;In German) 

MOLECULAR CRYSTALS 

Pressure-induced transformations in 
20:26703 (R;US) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 

See FLUORESCENCE SPECTROSCOPY 

MOLECULAR MODELS 
Opportunities and challenges of high-performance computing in 
chemistry, 20:28538 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES 

Sol-gel strategies for amorphous inorganic membranes exhibit- 
ing molecular sieving characteristics, 20:26727 (R;US) 

Synthesis of surfactant-templated mesoporous materials from 
homogeneous solutions, 20:26732 (R;US) 

Use of silica sols in inorganic molecular sieving membranes, 
20:26766 (R;US) 

MOLECULE COLLISIONS 
See also ELECTRON-MOLECULE COLLISIONS 
ION-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 

Simulation of the consistent Boltzmann equation for hard 

spheres and its extension to higher densities, 20:28146 (R;US) 
MOLECULES 

Porting of a serial molecular dynamics code on MIMD platforms, 
20:28511 (R;IT) 

MOLTEN CARBONATE FUEL CELLS 

High power density molten carbonate fuel cells, 20:26255 (R;US) 

International evaluation of Swedish research projects in the field 
of fuel cells, 20:26265 (R;SE) 

MOLTEN CARBONATE PROCESS 
See DESULFURIZATION 

MOLTEN SALT COOLANTS 
See MOLTEN SALTS 

MOLTEN SALT REACTOR EXPERIMENT 
See MSRE REACTOR 

MOLTEN SALTS 

Front-end and back-end electrochemistry of molten salt in 
accelerator-driven transmutation systems, 20:25324 (R;US) 

MOLYBDENUM 

An investigation of molybdenum and molybdenum oxide cat- 
alyzed hydrocarbon formation reactions, 20:26777 (R;US) 

Energy-dispersive measurement and comparison of spectral 
distributions of x-ray diffractometers and x-ray fluorescence 
spectrometers, 20:26521 (IA;AT;In German) 

lon exchange and adsorption on low rank coals for liquefaction, 
20:25042 (R;US) 

Toward quantitative STM: Scanning tunneling microscopy study 
of structure and dynamics of adsorbates on transition metal 
surfaces, 20:26762 (R;US) 

MOLYBDENUM 99 

Reactor physics calculations for °*Mo production at the Annular 

Core Research Reactor, 20:26054 (R;US) 


molecular crystals, 
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MOLYBDENUM ALLOYS 


MOLYBDENUM ALLOYS 

Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 

PDS 1-5. Divertor heat sink materials pre- and post-neutron 
irradiation. Tensile and fatigue tests of brazed joints of molyb- 
denum alloys and 316L stainless steel, 20:26584 (R;SE) 

MOLYBDENUM COMPLEXES 

Catalytic hydrocarbon reactions over supported metal oxides. 
Progress report, April 1, 1994—January 31, 1995, 20:25696 
(R;US) 

Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 

MOLYBDENUM COMPOUNDS 

See also MOLYBDENUM OXIDES 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction. Technical progress report, 
October 1994—December 1994, 20:25062 (R;US) 

MOLYBDENUM OXIDES 
An investigation of molybdenum and molybdenum oxide cat- 
alyzed hydrocarbon formation reactions, 20:26777 (R;US) 

MONIQUE EVENT 

See NUCLEAR EXPLOSIONS 
MONITORING 

See also TEMPERATURE MONITORING 

Analysis of integrated video and radiation data, 20:25604 (R;US) 
MONITORING NETWORK 

See MONITORING 
MONITORS 

See also BEAM MONITORS 

RADIATION MONITORS 

Investigation of microscale electromechanical technologies for 
continuous monitoring. Final report, 20:26492 (R;US) 

Modular Integrated Monitoring System (MIMS) field test installa- 
tions, 20:25628 (R;US) 

MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONOCHROMATORS 

Design of a 24-m high-resolution spherical grating monochro- 
mator at the BL-16 undulator beamline, 20:27141 (R;JP) 

Emittance, brilliance, and bandpass issues related to an inclined 
crystal monochromator, 20:27159 (R;US) 

MONOCRYSTALS 

Anisotropic magnetoresistance in superconducting 
BizSr2CaCuz0, monocrystals, 20:26532 (IA;AT;In German) 

Magnetic Raman scattering on YBazCu3O~—¢.3 monocrystals, 
20:28164 (IA;AT;in German) 

The Raman continuum of 
20:28165 (IA;AT;in German) 

MONOMERS 

Cationically polymerizable monomers derived from renewable 
sources. Final report, 20:26672 (R;US) 

MONTE CARLO METHOD 

Contributions from the 
20:27846 (R;US) 

MONTMORILLONITE 

Porous networks derived from synthetic polymer-clay com- 
plexes, 20:26655 (R;US) 

Synthetic polymer-layer silicate clay composites, 20:26653 
(R;US) 


YBazCu3O¢.9 monocrystals, 


SuperKamiokande Collaboration, 


MPA 
See MAXIMUM PERMISSIBLE ACTIVITY 
MPD 
See MAXIMUM PERMISSIBLE DOSE 
MSRE REACTOR 
Nuclear data needs for application in nuclear criticality safety 
programs, 20:26855 (R;US) 
MUF 
See MATERIAL UNACCOUNTED FOR 
MULTIGROUP THEORY 
Multigroup Boltzmann Fokker Planck electron-photon transport 
capability in MCNPta9emark | 90:28110 (R;US) 
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MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPHASE FLOW 
A simulation model for three-phase gravity separators, 
20:25226 (RA;FIl) 
Reactive multiphase flow simulation workshop summary, 
20:27847 (R;US) 
MULTIPLICATION FACTORS 
MCNP™ criticality primer and training experiences, 20:26868 
(R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Pad- and strip cathode chambers for the NA44-Upgrade, 
20:27231 (IA;AT;In German) 
Utilization of amorphous silicon carbide (a-Si:C:H) as a resistive 
layer in gas microstrip detectors, 20:27249 (R;US) 
MUNICIPAL WASTES 
A direct steam heat option for hydrothermal treatment of munici- 
pal solid waste, 20:26416 (R;US) 
Catalytic multi-stage liquefaction of coal. Ninth quarterly report, 
October 1, 1994—December 31, 1994, 20:25063 (R;US) 
Conversion of municipal solid waste to hydrogen, 20:26417 
(R;US) 
Performance analysis of co-firing waste materials in an ad- 
vanced pressurized fluidized-bed combustor, 20:25122 (R;US) 
Solid Waste Management Plan. Revision 4, 20:26418 (R;US) 
WastePian model implementation for New York State. Final re- 
port, 20:25693 (R;US) 
MUNITIONS 
See ORDNANCE 
MUON DETECTION 
Contributions from the 
20:27846 (R;US) 
Experience with a run file archive using database technology, 
20:27866 (R;US) 
MUON PAIRS 
Inclusive dimuon and b-quark production cross sections in pp 
collisions at ,/s = 1.8 TeV, 20:27954 (R;US) 
MUON REACTIONS 
Muon cascade in hydrogen, 20:28284 (IA;AT;In German) 
Precise measurements of nuclear muon-capture rate in °He, 
20:28285 (IA;AT;In German) 
MUON-CATALYZED FUSION 
The pion (muon) energy production cost in muon catalyzed fu- 
sion, 20:28292 (R;XJ) 
MUON-MUON INTERACTIONS 
High-energy high-luminosity uty collider design, 20:27048 
(R;US) 
MUONS 
Inclusive muon and b quark production cross sections in pp col- 
lisions at ,/s = 1.8 TeV, 20:27900 (R;US) 
Muonic cascade in hydrogen, 20:28151 (IA;AT;In German) 
Precise measurement of the nuclear Muon capturing rate in 
SHe, 20:28062 (IA;AT;In German) 
Preliminary results from IMB3 muon/electron identification tests 
at KEK, 20:27216 (R;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
Testing of five methods for the control of zebra mussels in cool- 
ing circuits of power plants located on the Moselle river, 
20:25818 (R;FR;In French) 
MUTAGENESIS 
Genetically modified CHO cells for studying the genotoxicity of 
heterocyclic amines from cooked foods, 20:27672 (R;US) 
Pre-thymic somatic mutation leads to high mutant frequency 
at hypoxanthine-guanine phosphoribosyltransferase gene, 
20:27628 (RA;US) 


SuperKamiokande Collaboration, 





MUTAGENS 
Mutagene potential of the photosensitizer Photosan 3, 20:27699 
(IA;AT;In German) 
MWD SYSTEMS 
Slim-hole Measurement While Drilling (MWD) system for under- 
balanced drilling, 20:25195 (R;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYOGLOBIN 
Molecular dynamics simulation of hydration in myoglobin, 
20:27623 (R;US) 


N 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 

Mechanism of hydrogen incorporation in coal liquefaction. Quar- 

terly progress report, April 1995-June 1995, 20:25058 (R;US) 
NARCOTICS 
Transport simulation and image reconstruction for fast-neutron 
detection of explosives and narcotics, 20:27208 (R;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL GOVERNMENT 

Federal Emergency Management Information Systems 
(FEMIS), System Administration Guide FEMIS: Phase 1, Ver- 
sion 1.1u, 20:26174 (R;US) 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

See US NOAA 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

Resistor capacitor, primitive variable solution of buoyant fluid 
flow within an enclosure with highly temperature dependent 
viscosity, 20:26953 (R;US) 

NATURAL GAS 

A coal-fired combustion system for industrial processing heating 
applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 

Defining the regulatory options for the efficient provision of natu- 
ral gas services, 20:25234 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection. 
Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 

Evaluation of gas-reburning and low NO, burners on a wali fired 
boiler. Progress report No. 18, January 1—March 31, 1995, 
20:25128 (R;US) 

Gasoline from natural gas by sulfur processing. Quarterly report 
No. 7, January—March 1995, 20:25700 (R;US) 

Light hydrocarbon gas conversion using porphyrin catalysts, 
20:25230 (R;US) 

NO, chemistry in pulse combustion, 20:25235 (R;DK) 

Natural gas monthly, July 1995 (Contains glossary), 20:25232 
(R;US) 

Natural gas monthly, June 1995, 20:25231 (R;US) 

Natural gas sdtrategic plan, 20:26227 (R;US) 

Oscillating combustion from a premix fuel nozzle, 20:25236 
(R;US) 

Proceedings of the 1993 InterAmerican Petroleum and Gas 
Conference, 20:25202 (R;US) 

SPCDC: A user-friendly computational tool for the design and 
refinement of practical pulse combustion systems, 20:26983 
(R;US) 


NEODYMIUM LASERS 


Selection of natural Gas Fired Advanced Turbine Systems 
(GFATS) program - Task 3. Topical report, 20:26449 (R;US) 
Study of the effects of ambient conditions upon the performance 
of fan powered, infrared, natural gas burners. Quarterly tech- 
nical progress report, January 1, 1995—March 31, 1995, 
20:25237 (R;US) 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
A novel geotechnical/geostatistical approach for exploration and 
production of natural gas from multiple geologic strata. [Quar- 
terly] technical progress report, October-December 1994, 
20:25229 (R;:US) 
NATURAL GAS FIELDS 
interdisciplinary study of reservoir compartments. Quarterly tech- 
nical progress report, [April 1995—June 1995], 20:25156 (R;US) 
NATURAL GAS INDUSTRY 
From upstream to downstream: Megatrends and latest develop- 
ments in Latin America’s hydrocarbons sector, 20:26226 
(R;US) 
Natural gas monthly, June 1995, 20:25231 (R;US) 
NATURAL GAS WELLS 
A novel geotechnical/geostatistical approach for exploration and 
production of natural gas from multiple geologic strata. [Quar- 
terly] technical progress report, October-December 1994, 
20:25229 (R;US) 
DOE/GRI development and testing of a downhole pump for jet- 
assist drilling, 20:25196 (R;US) 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 
A survey of potential problems for non-nuclear industries posed 
by implementation of new EC standards for natural radioactiv- 
ity, 20:25799 (RA;XA) 
NATURE RESERVES 
Incorporating pollution into US Department of Energy design 
projects: Case study results and participant feedback, 
20:27446 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Numerical simulation of supersonic wake flow with parallel com- 
puters, 20:26950 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEOCUPFERRON 
See AMINES 
NEODYMIUM 
A data base for thermodynamic modeling of +I] actinide solubil- 
ity in concentrated Na-Cl-SO4-CO3-PO, electrolytes, 
20:25407 (R;US) 
Lasing at 79 A in Ni-like Nd using multiple pulse illumination and 
other new results, 20:27038 (R;US) 
NEODYMIUM 150 REACTIONS 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
NEODYMIUM 150 TARGET 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
NEODYMIUM COMPLEXES 
Crystal structure of lanthanum and neodymium complex salts 
with hexamethylenetetraamine, 20:26790 (IA;PL;In Polish) 
NEODYMIUM IONS 
Quercetin-5'-sulfonic acid for spectrophotometric determination 
of praseodymium(IIl) and neodymium(Ill), 20:26756 (IA;PL;in 
Polish) 
NEODYMIUM LASERS 
Detection of inherent and laser-induced scatter in optical materi- 
als, 20:28416 (R;US) 
Evaluation of the “l,,;2 terminal level lifetime for several 
neodymium-doped laser crystals and glasses, 20:27042 
(R;US) 
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NEODYMIUM LASERS 


Measurement of the Bespalov-Talanov gain spectrum in a dis- 
persive medium with large no, 20:28426 (R;US) 

Measurement of wavefront structure from large aperture optical 
components by phase shifting interferometry, 20:28432 (R;US) 

Observation of spectral broadening in a commercial mode- 
locked and Q-switched Nd:YLF oscillator - Wegner’s Demon, 
20:28404 (R;US) 

Performance of the beamilet laser, a testbed for the National Ig- 
nition Facility, 20:28427 (R;US) 

Performance results for Beamlet: A large aperture multipass Nd 
glass laser, 20:28423 (R;US) 

Recent results of the National Ignition Facility Beamlet demon- 
stration project, 20:28425 (R;US) 

Science on high-energy lasers: 
20:27030 (R;US) 


From today to the NIF, 


NEON 

Generation of metastable rare-gas beams and studies of 
electron-metastable collision processes. Final technical re- 
port, January 1, 1990—September 30, 1991, 20:27801 (R;US) 

Portabie neon purification system, 20:27219 (R;US) 

NEON 17 

Structure of light proton-rich nuclei on the drip-line, 20:28030 

(R:JP) 
NEOPLASMS 

59. Cold Spring Harbor symposium on quantitative biology: 
Molecular genetics of cancer, 20:27633 (R;US) 

Hadron particle theory, 20:27642 (R;US) 

Human factors evaluation of teletherapy: Identification of prob- 
lems and alternative approaches. Volume 1, 20:27644 (R;US) 

Human factors evaluation of teletherapy: Literature review. Vol- 
ume 5, 20:27648 (R;US) 

Pre-thymic somatic mutation leads to high mutant frequency 
at hypoxanthine-guanine phosphoribosyltransferase gene, 
20:27628 (RA;US) 

NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Te: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 

The experimental determination of the solubility product for 
NpO2OH in NaCl solutions, 20:25405 (R;US) 

Thermodynamic modeling of neptunium(V)-acetate complexa- 
tion in concentrated NaCl media, 20:25406 (R;US) 

NEPTUNIUM 237 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
NEPTUNIUM OXIDES 

Complexation study of NpO.* and UO,** ions with several or- 
ganic ligands in aqueous solutions of high ionic strength, 
20:25402 (R;US) 

The experimental determination of the solubility product for 
NpO>2OH in NaCl solutions, 20:25405 (R;US) 

Thermodynamic modeling of neptunium(V)-acetate complexa- 
tion in concentrated NaCl media, 20:25406 (R;US) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

Analysis of insider threats against computerized nuclear materi- 
als accountability applications, 20:25637 (R;US) 

Specialized wavefront sensors for adaptive optics, 20:27281 
(R;US) 

NEUTRAL BEAM SOURCES 

See also ATOMIC BEAM SOURCES 

An orthotropic source of thermal atoms, 20:27806 (R;US) 

High-energy acceleration of an intense negative ion beam, 
20:28305 (R;JP) 

NEUTRINOS 

See also TAU NEUTRINOS 

Contributions from the SuperKamiokande 
20:27846 (R;US) 

Search for fourth generation neutral heavy leptons, 20:27950 
(R;US) 


Collaboration, 
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Searches for new gauge bosons using the DO detector, 

20:27941 (R;US) 
NEUTRON BEAMS 

A high-rate detection system to study parity violation with polar- 
ized epithermal neutrons at LANSCE, 20:27894 (R;US) 

Filtered neutron beams with 313 and 610 keV average neutron 
energies at the Kiev WWR-M research reactor., 20:26046 
(R;UA;In Russian) 

Moderator/collimator for a proton/deuteron linac to produce a 
high-intensity, high-quality thermal neutron beam for neutron 
radiography, 20:27118 (R;US) 

PKN-H : a point kernel shielding code for neutron source up to 
400 MeV, 20:28107 (R;JP) 

The nucleon facility at PSI, 20:27054 (IA;RU) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTORS 

See also HE-3 COUNTERS 

Expected precision of neutron multiplicity measurements of 
waste drums, 20:27247 (R;US) 

in-plant experience with passive-active shufflers at Los Aiamos, 
20:27246 (R;US) 

Relationship between microstructure and efficiency of lithium sil- 
icate scintillating glasses: The effect of alkaline earths, 
20:27253 (R;US) 

NEUTRON DIFFRACTION 

A 30-T pulsed magnet suitable for neutron scattering experi- 
ments, 20:27802 (R;US) 

Diffraction and interferometry of cold neutrons in space and 
time, 20:28182 (IA;AT;In German) 

Effective-mass enhanced coriolis deflection of 
20:28098 (IA;AT) 

Small angle neutron scattering applications in fuel science, 
20:25075 (R;US) 

NEUTRON DIFFRACTOMETERS 
Time-of-flight neutron spectrometer for investigations of micro 
samples under high pressure, 20:28193 (R;XJ;in Russian) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON PROBES 

Advances in associated-particle sealed-tube neutron probe di- 

agnostics for substance detection, 20:25583 (R;US) 
NEUTRON RADIOGRAPHY 

Proceedings of the third annual meeting on research and appli- 
cation using JRR-3M neutron radiography facility, 20:26039 
(R;JP;In Japanese, English) 

NEUTRON REACTIONS 

Evaluated cross-section libraries and kerma factors for neutrons 

up to 100 MeV on 12C, 20:28090 (R;US) 
NEUTRON SOURCE FACILITIES 

See aiso |IPNS-| SYNCHROTRON 

Global shielding analysis for the three-element core advanced 
neutron source reactor under normal operating conditions, 
20:26052 (R;US) 

NEUTRON SOURCES 
Austron - a pulsed spallation source for an international re- 
search centre in Austria, 20:27051 (IA;AT;In German) 
NEUTRON STARS 
An upper bound on Q-star masses, 20:27854 (R;US) 
EUV/soft x-ray spectra for low B neutron stars, 20:27863 (R;US) 
NEUTRON THERAPY 

Development of particle therapy in cancer management. Expec- 
tations and justification of the heavy-ion therapy programmes, 
20:27636 (RA;XA) 

NEUTRON TRANSPORT 

Computer implementation of an analytical solution to the neutral 
particle Boltzmann transport equation for heterogeneous 
slabs, a benchmark poster, 20:28091 (R;US) 

MCNP-DSP calculations of the 25*Cf-source-driven noise analy- 
sis measurements of highly enriched uranium metal cylinders, 
20:28092 (R;US) 

Perturbation theory based on the Variational Nodal Transport 
method in X-Y-Z geometry, 20:25905 (R;US) 


neutrons, 





Progress and applications of the variational nodal method, 
20:25906 (R;US) 

Transport simulation and image reconstruction for fast-neutron 
detection of explosives and narcotics, 20:27208 (R;US) 

NEUTRONS 
See also COLD NEUTRONS 
RESONANCE NEUTRONS 
THERMAL NEUTRONS 

Measurements of the neutron polarized structure function at 
SLAC, 20:28016 (R;US) 

Recent experiments using polarization observables at Bates, 
20:28047 (R;US) 

Spin structure of the neutron (He) and the Bjoerken sum rule, 
20:28089 (RA;US) 

The cross section of liquid lead and the charge radius of the 
neutron, 20:28106 (IA;AT;in German) 

The neutron physics of concrete reflectors, 20:26704 (R:US) 

The spin structure of the deuteron, 20:28088 (RA;US) 

NEVADA TEST SITE 

A field strategy to monitor radioactivity associated with investi- 
gation derived wastes returned from deep drilling sites 
20:27584 (R;US) 

A perspective on atmospheric nuclear tests in Nevada: Fact 
Book, Revision 2, 20:27383 (R;US) 

Atmospheric signals produced by cavity rebound, 20:27419 
(RA;US) 

Coupling of an overdriven cavity, 20:27427 (RA;US) 

Explosive shielding by weak layers, 20:26698 (RA;US) 

Geology, geophysics, and physical properties of the U12n.25 
non-proliferation experiment site, 20:27325 (RA;US) 

Ground motion analysis of OSSY, 20:27418 (RA;US) 

KRYDOST: Containment data report, 20:27404 (R;US) 

Modelling of nuclear explosions in hard rock sites, 20:27386 
(RA;US) 

QUESO: Containment data report, 20:27402 (R;US) 

Site characterization data from the Area 5 science boreholes, 
Nevada Test Site, Nye County, Nevada, 20:27523 (R;US) 

The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

Wellhead protection area delineation 
20:27522 (R;US) 

NEW ENGLAND 

See USA 

NEW JERSEY 

Radiological survey results at 1 Shady Lane, Lodi, New Jersey 

(LJ095), 20:27548 (R;US) 
NEW MEXICO 

1995 verification flow testing of the HDR reservoir at Fenton Hill, 
New Mexico, 20:25757 (R;US) 

An evaluation of known remaining oil resources in the state of 
New Mexico: Project on advanced oil recovery and the 
states. Volume 6, 20:25217 (R;US) 

Developing New Mexico Health Care Policy: An application of 
the Vital Issues Process, 20:26175 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
January 1—March 31, 1994, 20:25157 (R;US) 

NEW YORK 

Measurement of HVAC system performance and local ventila- 
tion using passive perfluorocarbon tracer technology, 
20:26294 (R;US) 

NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 

Heavy metal uptake by fast growing willow species, 20:27571 
(RA;SE) 

Voltammetric determination of heavy metals in municipal wastes 
and composts manufactured of them, 20:26760 (IA;PL;in Pol- 
ish) 

NICKEL ALLOYS 
See also ALLOY-FE44NI33CR21 
NICKEL BASE ALLOYS 

A practical microgripper by fine alignment, eutectic bonding and 

SMA actuation, 20:26739 (R;US) 


under uncertainty 


NITRIC OXIDE 


Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
Phase transformation and phonon anomalies in Ni2MnGa, 
20:26499 (R;US) 
Recent advances in ordered intermetallics, 20:26506 (R;US) 
NICKEL BASE ALLOYS 
Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R:US) 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
intermetallics for structural applications, 20:26516 (R;US) 
Modeling of thermomechanical conditions in Sigmajig weldabil- 
ity test, 20:26513 (R;US) 
NICKEL IONS 
Characterization of a transient +2 sulfur oxidation state interme- 
diate from the oxidation of aqueous sulfide, 20:27747 (R;US) 
NICKEL OXIDES 
Magnetic correlations 
20:26612 (R;US) 
Reconstruction of surfaces in NiO, 20:26629 (R;US) 
NIOBATES 
A comparison of pressure compaction and diametral compres- 
sion tests for determining granule strengths, 20:26641 (R;US) 
Application of NRA/channeling to study He* implanted waveg- 
uides, 20:26669 (R;US) 
Superconductivity and observation of ordered structures in dein- 
tercalated Li,NbO2, 20:26636 (R;US) 
NIOBIUM 
Electromagnetic and thermal analysis of distributed cooled high 
power millimeter wave windows, 20:27039 (R;US) 
Evaporation rate and composition monitoring of electron beam 
PVD processes, 20:26600 (R;US) 
Time of life of positrons in niobium vacuum condensates., 
20:28194 (R;UA;In Russian) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Cr2Nb-based alloy development, 20:26509 (R;US) 
Creep properties of Nb-1Zr and Nb-1Zr-0.1C, 20:25882 (R;US) 
Evaporation rate and composition monitoring of electron beam 
PVD processes, 20:26600 (R;US) 
Modeling of material and energy flow in an EBCHR casting sys- 
tem, 20:26598 (R;US) 
Progress toward uranium scrap recycling via Electron Cold 
Hearth Refining (EBCHR), 20:25410 (R;US) 
Progress toward uranium scrap recycling via electron beam cold 
hearth refining, 20:25409 (R;US) 
Residual stress, mechanica! behavior and electrical properties 
of CW/Nb thin-film multilayers, 20:26706 (R;US) 
NIOBIUM BASE ALLOYS 
Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 20:26501 (R;US) 
VAMAS interlaboratory comparisons of critical current vs. strain 
in Nb3Sn, 20:26502 (R;US) 
NIOBIUM OXIDES 
Superconductivity and observation of ordered structures in dein- 
tercalated Li,NbO», 20:26636 (R;US) 
NITRATES 
See also AMMONIUM NITRATES 
PETN 
PLUTONIUM NITRATES 
SODIUM NITRATES 
URANYL NITRATES 
Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 
Treatability test report for the 200-UP-1 Operable Unit, Hanford 
Site, 20:25542 (R;US) 
NITRIC OXIDE 
Computational modeling and experimental studies on NO, re- 
duction under pulverized coal combustion conditions. Progress 
report, February 1, 1995—March 31, 1995, 20:25140 (R;US) 


in doped transition metal oxides, 
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NITRIC OXIDE 


Kinetics and mechanisms of NO,: Char reduction. Quarterly 
technical progress report, 31 January 1995-30 April 1995, 
20:25138 (R;US) 

NO decomposition in non-reducing atmospheres. Technical 
progress report, March 1995—May 1995, 20:25101 (R;US) 

Sulfur and nitrogen chemistry in fluidized bed combustion. On 
the importance of dynamically changing reaction conditions, 
20:25118 (R;DK) 

NITRILES 

The intermolecular vibrational dynamics of substituted benzene 
and cyclohexane liquids, studied by femtosecond OHD- 
RIKES, 20:26773 (R;US) 

NITRO COMPOUNDS 

Bioremediation of high explosives, 20:27357 (R;US) 

Modeling thermal/chemical/mechanical response of energetic 
materials, 20:27369 (R;US) 

New high-nitrogen energetic materials for gas generators in 
space ordnance, 20:27355 (R;US) 

NITROGEN 

Characterization of porosity via secondary reactions. Quarterly 
technical progress report, 1 January 1995-31 March 1995, 
20:25081 (R;US) 

Experimentally determined volumetric properties of COz + CH, 
+ No mixtures at 20-100 MPa and 323-573 K. Chapter 3, 
20:26775 (R;US) 

Volumetric properties of CO2-CHz-No fluids at 200°C and 1000 
bars: A comparison of equations of state and experimental 
data. Chapter 4, 20:26747 (R;US) 

NITROGEN 14 TARGET 

Determination of covariance matrices for several cross-section 

data in JENDL-3, 20:28069 (R;JP;In Japanese) 
NITROGEN DIOXIDE 

Air pollution, bronchial hyperreactivity and airway disease in 
children, 20:27739 (R;DE;In German) 

Production and reactivity of the isomers NOO* and ONO*, 
20:26780 (IA;AT;In German) 

NITROGEN NITRIDES 

See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Absorption 

The development and design of the off-gas treatment system for 
the thermal oxide reprocessing plant (THORP) at Sellafield, 
20:25337 (RA;US) 

Air Pollution Abatement 

Advanced combustor design concepts to control NO, and air 
toxics. Quarterly report, 20:25139 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection. 
Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler. Progress report No. 18, January 1—March 31, 1995, 
20:25128 (R;US) 

Monatomic nitrogen for engine NO, control, 20:26461 (R;US) 

Role of char during reburning of nitrogen oxides. Sixth quarterly 
report, January 1, 1995—March 31, 1995, 20:25102 (R;US) 

Air Pollution Control 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, third quarter 
1994, July 1994—September 1994, 20:25790 (R;US) 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. Technical progress report, fourth quar- 
ter, 1994, October 1994—December 1994, 20:25788 (R;US) 

A coal-fired combustion system for industrial processing heating 
applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers. Final report, 20:25793 (R;US) 
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Innovative Clean Coal Technology (ICCT). Technical progress 
report, first quarter, 1993, January 1993—March 1993, 
20:25791 (R;US) 

Emission 

A coal-fired combustion system for industrial process heating 
applications. Quarterly technical progress report, October 
1994—December 1994, 20:25129 (R;US) 

Emission of hydrocarbons and NO, at low levels of excess air in 
CFB, 20:25690 (R;SE;In Swedish) 

Selection of natural Gas Fired Advanced Turbine Systems 
(GFATS) program - Task 3. Topical report, 20:26449 (R;US) 

Inventories 

International Global Atmospheric Chemistry Programme global 
emissions inventory activity: Working group on anthropogenic 
emissions of SO2 and NOx, current status, 20:27459 (R;US) 

Reduction 

Removal of nitrogen oxides from a gas stream by using 

monatomic nitrogen induced by a pulsed arc, 20:26460 (R;US) 
Removal 

A demonstration test and evaluation of the Cannon Low-NO, Di- 
gester System. Final report, 20:25797 (R;US) 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, January—March 1993, 20:25099 (R;US) 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, July-September 1993, 20:25098 (R;US) 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, October-December 1992, 20:25097 (R;US) 

Selective Catalytic Reduction 

Innovative Clean Coal Technology (ICCT). Technical progress 
report, first quarter, 1993, January 1993—March 1993, 
20:25791 (R;US) 

Innovative Clean Coal Technology (ICCT). Technical progress 
report, second & third quarters, 1993, April 1993—June 1993, 
July 1993-September 1993, 20:25792 (R;US) 

NITROUS OXIDE 

Formation of volatile nitrogen compounds during coal pyrolysis 
and devolatilization, 20:25117 (R;DK) 

Kinetics and mechanisms of NO,: Char reduction. Quarterly 
technical progress report, 31 January 1995-30 April 1995, 
20:25138 (R;US) 

Sulfur and nitrogen chemistry in fluidized bed combustion. On 
the importance of dynamically changing reaction conditions, 
20:25118 (R;DK) 

NMR SPECTROMETERS 
An on-line NMR technique with a programmable processor, 
20:27207 (R;US) 
NOBLE GASES 
See RARE GASES 
NON-EQUILIBRIUM PLASMA 

Processing of pollutants in dielectric-barrier plasma reactors, 

20:26828 (R;US) 
NON-INDUCTIVE CURRENT DRIVE 

Current profile evolution during fast wave current drive on the 
Dill-D tokamak, 20:28274 (R;US) 

Traveling wave antenna for fast wave heating and current drive 
in tokamaks, 20:28362 (R;US) 

NON-PROLIFERATION POLICY 

Evaluation of tradeoffs among costs and benefits of material- 
control measures, confidence-building and _ verification 
measures, and nonproliferation and arms-controls objectives, 
20:26494 (R;US) 

NON-PROLIFERATION TREATY 
Verification 

A review of blasting activity in the former Soviet Union, 
20:26482 (RA;US) 

An SNM Cutoff regime and the Treaty on Open Skies Technol- 
ogy, 20:26475 (R;US) 

An overview of the on-site inspection measurements from the 
non-proliferation experiment, 20:27343 (RA;US) 

Atmospheric methods for nuclear test monitoring, 20:27340 
(RA;US) 

Blasting activity of the mining industry in the United States, 
20:27317 (RA;US) 





Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 

DOE program on seismic characterization for regions of interest 
to CTBT monitoring, 20:26496 (R;US) 

Distance effects on regional discriminants along a seismic pro- 
file in Northwest Nevada; NPE and nuclear results, 20:27338 
(RA;US) 

EMP at the Non-Proliferation Experiment, 20:27349 (RA;US) 

EMP from a chemical explosion originating in a tunnel, 
20:27345 (RA;US) 

Geology, geophysics, and physical properties of the U12n.25 
non-proliferation experiment site, 20:27325 (RA;US) 

Hydroacoustic observations of the NPE, 20:27342 (RA;US) 

Infrasonic measurements of the Non-Proliferation Experiment, 
20:27341 (RA;US) 

Introduction and highlights, 20:27315 (RA;US) 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experi- 
ment, 20:27333 (RA;US) 

Lg coda moment rate spectra and discrimination using L, coda 
envelopes, 20:27335 (RA;US) 

Lawrence Livermore National Laboratory seismic yield determi- 
nation for the NPE, 20:27332 (RA;US) 

Lessons learned from the non-proliferation experiment, 
20:27319 (RA;US) 

Logistics and preparations for the NPE, 20:27318 (RA;US) 

Low-altitude overhead imagery acquisition pre- and post-NPE, 
20:27348 (RA;US) 

Low-frequency electromagnetic measurements at the NPE and 
Hunter's Trophy: A comparison, 20:27346 (RA;US) 

Modeling the NPE with finite sources and empirical Green's 
functions, 20:27331 (RA;US) 

NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 

Near-source surface seismic measurements for the NPE, NPE 
Calibration, Hunter's Trophy, and Mineral Quarry, 20:27329 
(RA;US) 

Post-test geologic observations made at the non-proliferation ex- 
periment site, N-tunnel, Nevada Test Site, 20:27344 (RA;US) 

Preliminary results on the NPE experiment, 20:27337 (RA;US) 

Regional seismic observations of the Non-Proliferation Experi- 
ment at the Livermore NTS Network, 20:27334 (RA;US) 

Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 

Separation of source and propagation effects at regional dis- 
tances, 20:27350 (RA;US) 

Some remarks on rockbursts and nuclear proliferation, 
20:26483 (RA;US) 

Southern Sierra Nevada Continental Dynamics Project: 1993 
field observations of the NPE, 20:27339 (RA;US) 

Spontaneous potential and telluric measurements on Rainier 
Mesa relaed to the NPE, 20:27347 (RA;US) 

The Non-Proliferation Experiment recorded at the Pinedale 
Seismic Research Facility, 20:27336 (RA;US) 

The non-proliferation experiment, 20:27316 (RA;US) 

NONAQUEOUS SOLVENTS 

Electrical resistivity for detecting subsurface non-aqueous 
phase liquids: A progress report, 20:27543 (R;US) 

Modeling LNAPL transport in the Vadose Zone, 20:27508 (R;US) 
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User's guide for the KBERT 1.0 code: For the knowledge-based 
estimation of hazards of radioactive material releases from 
DOE nuclear facilities, 20:26890 (R;US) 

Security 

Integration of access control and ancillary information systems, 
20:28544 (R;US) 

Mathematical principles of prediction of cable communication 
State at nuclear-physical installations., 20:25997 (R;UA;In 
Russian) 

Seismic Effects 
Revision of ASCE 4, 20:25570 (R;US) 
Stacks 
Single point aerosol sampling: Evaluation of mixing and probe 
performance in a nuclear stack, 20:26011 (RA;US) 
Standards 
Revision of ASCE 4, 20:25570 (R;US) 
Ultrasonic Testing 
Ultrasonic methods for locating hold-up, 20:25610 (R;US) 
Vulnerability 
Development of an ASTM standard guide on performing vulner- 
ability assessments for nuclear facilities, 20:25611 (R;US) 
Waste Management 
Gas processing at DOE nuclear facilities, 20:26018 (RA;US) 
Gas processing in the nuclear industry, 20:26016 (RA;US) 


802 ERA Vol. 20, No. 11 


Guide to sampling airborne radioactive materials in nuclear facil- 
ities, 20:26013 (RA;US) 

Pollution prevention cost savings potential, 20:26203 (R;US) 

NUCLEAR FORCES 
Nuclear forces and chiral theories, 20:28038 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also FUEL SOLUTIONS 
SPENT FUELS 

Decontamination of nuclear fuels with centrifugal separation, 
20:25322 (R;US) 

Fuel conditioning facility electrorefiner volume calibration, 
20:25582 (R;US) 

NUCLEAR INDUSTRY 

Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports CY 1994. Volume 5, 
20:25899 (R;US) 

Gas processing in the nuclear industry, 20:26016 (RA;US) 

Risk-based and deterministic regulation, 20:26101 (R;US) 

NUCLEAR MATERIALS MANAGEMENT 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

Acoustic techniques in nuclear safeguards, 20:26971 (R;US) 

Anomaly detection applied to a materials control and accounting 
database, 20:25606 (R;US) 

Computerized material accounting, 20:25601 (R;US) 

Demonstration of safeguards technology at the Russian Institute 
of Experimental Physics (VNIIEF), Arzamas-16, 20:25613 
(R;US) 

Enforcement actions: Significant actions resolved material li- 
censees. Quarterly progress report, April 1995-June 1995, 
20:25893 (R;US) 

Fast track demonstration of the straight-line system architec- 
ture, 20:25633 (R;US) 

LANMAS core: Update and current directions, 20:25607 (R;US) 

Los Alamos MAWST software layered on Westinghouse Savan- 
nah River Company’s nuclear materials accountability 
system, 20:25608 (R;US) 

Modernizing computerized nuclear material accounting sys- 
tems, 20:25609 (R;US) 

Non-destructive assay of *4@Pu by resonance neutron capture, 
20:25588 (R;US) 

Physical protection cooperation with Former Soviet Union coun- 
tries, 20:25625 (R;US) 

Report on follow-up inspection of the double funding of security 
for special nuclear material at the Richland Operations Office, 
20:25595 (R;US) 

Safeguards and security research and development progress 
report, October 1993—September 1994, 20:25598 (R;US) 

US/Russian Laboratory-to-Laboratory MPC&A at the RRC Kur- 
chatov Institute, 20:25626 (R;US) 

United States-Russia exchange visits, 20:25617 (R;US) 

NUCLEAR MATERIALS POSSESSION 

Special nuclear materials cutoff exercise: Issues and lessons 
learned. Volume 3, 20:25621 (R;US) 

Video image processing for nuclear safeguards, 20:28529 (R;US) 

NUCLEAR MATTER 
An upper bound on Q-star masses, 20:27854 (R;US) 
NUCLEAR MEDICINE 

Human factors evaluation of remote afterloading brachytherapy. 
Volume 2, Function and task analysis, 20:27643 (R;US) 

Nuclear materials 1993 annual report. Volume 8, No. 2, 
20:25555 (R;US) 

NUCLEAR PHYSICS 

The role of nuclear physics in astrophysical events, 20:28019 

(IA;AT) 
NUCLEAR POTENTIAL 

Nuclear forces and chiral theories, 20:28038 (R;US) 

Taxonomy of a-nuciear potentials: application of a-capture re- 
actions, 20:28058 (IA;AT;In German) 

NUCLEAR POWER 
Literature for American Power Conference, 20:25776 (R;US) 





NUCLEAR POWER PLANTS 
Accidents 
Operator use of procedures during simulated emergencies, 
20:25812 (RA;US) 
Aging 
An overview of the US Department of Energy Plant Lifetime Im- 
provement Program, 20:26098 (R;US) 
NPAR- products, applications and closure, 20:25944 (RA;US) 
Robust, accurate, and non-contacting vibration measurement 
systems: Summary of comparison measurements of the ro- 
bust laser interferometer and typical accelerometer systems. 
Volume 1, 20:25975 (R;US) 
Air Cleaning Systems 
A brief history of the air cleaning conferences, 20:25950 (RA;US) 
An evaluation of efforts by nuclear power plants to use ASTM 
D3803-89, 20:25954 (RA;US) 
Cean air and clear responsibility, 20:25898 (RA;US) 
Effects on the efficiency of activated carbon on exposure to 
welding fumes, 20:25967 (RA;US) 
Air Filters 
Fitter-adsorber aging assessment, 20:25965 (RA;US) 
Cables 
Study on long-term irradiation aging of electrical cables (The 
VEILLE program), 20:25945 (RA;US) 
Centrifugal Pumps 
Detection of pump degradation, 20:25946 (RA;US) 
Computer Codes 
High integrity software for nuclear power plants: Candidate 
guidelines, technical basis and research needs. Main report, 
Volume 2, 20:26096 (R;US) 
Computerized Control Systems 
A survey on the high reliability software verification and valida- 
tion technology for instrumentation and control in NPP., 
20:25994 (R;KR;In Korean) 
Construction 
Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 
Containment Buildings 
Structural response of rectilinear containment to overpressuriza- 
tion, 20:25920 (R;US) 
Understanding seismic design criteria for Japanese Nuclear 
Power Plants, 20:25943 (RA;US) 
Containment Spray Systems 
Experimental study of elementary collection efficiency of 
aerosols by spray: Design of the experimental device, 
20:25968 (RA;US) 
Control Systems 
European standards and approaches to EMC in nuclear power 
plants, 20:26003 (RA;US) 
Digital Systems 
Application of extended statistical combination of uncertainties 
methodology for digital nuclear power plants, 20:25857 
(R;KR;In Korean) 
Electric Motors 
Challenges of equipment qualification using today's standards 
with emphasis ona class 1E motor program, 20:25951 (RA;US) 
Engineered Safety Systems 
A reliability model to balance the beneficial and adverse impacts 
of maintenance, 20:26061 (R;US) 
Aging and service wear of air-operated valves used in safety- 
related systems at nuclear power plants, 20:25973 (R;US) 
Heat Exchangers 
Effect of Changing Heat Exchanger Operation Conditions in the 
Secondary Circuit of a Nuclear Power Plant on the System 
Performance, 20:25925 (IA;EG) 
Heat Transfer 
Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 
Proceedings of the 7th International Meeting on Nuclear Reac- 


tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 


NUCLEAR POWER PLANTS 
Pumps 


Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

Human Factors 

Basic design of multimedia system for the representation of hu- 
man error cases in nuclear power plants, 20:25836 (R;KR;In 
Korean) 

Hydraulics 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 3, Sessions 
12-16, 20:26087 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 2, Sessions 6-11, 
20:26086 (R;US) 

Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Volume 1, Sessions 1-5, 
20:26085 (R;US) 

In-Service Inspection 

Assessment of inservice conditions of safety-related nuclear 

plant structures, 20:26069 (R;US) 
Inspection 

Application of risk-based methods to optimize inspection plan- 
ning for regulatory activities at nuclear power plants, 
20:25886 (R;US) 

Licensing 

NRC safety research in support of regulation - FY 1994. Volume 

9, 20:26066 (R;US) 
Maintenance 

Performance-based inspection and maintenance strategies, 

20:25948 (RA;US) 
Man-Machine Systems 

An analysis of outage reports of nuclear power plants in Korea, 
20:25996 (R;KR;in Korean) 

Function analysis of nuclear power plants for developing of 


man-machine interface system for Korean next generation re- 
actor, 20:25854 (R;KR;in Korean) 
Operator-based metric for nuclear operations automation as- 
sessment, 20:26006 (RA;US) 
Measuring Instruments 


Fiber optic pressure sensors for nuclear power plants, 20:25999 
(RA;US) 


Nuclear Materials Management 
Nuclear materials 1993 annual report. Volume 8, No. 2, 
20:25555 (R;US) 
Safeguards Summary Event List (SSEL). January 1, 1990- 
December 31, 1994, Volume 2, Revision 3, 20:25618 (R;US) 
On-Line Control Systems 
On-line calibration of process instrumentation channels in nu- 
clear power plants, 20:26001 (RA;US) 
Performance 
Structural aging program status report, 20:25941 (RA;US) 
Personnel Management 


Technical basis for staffing levels at nuclear power plants, 
20:25811 (RA;US) 
Pipes 
Key results for the NRC’s Short Cracks in Piping and Piping 
Welds Research Program, 20:25938 (RA;US) 
Planning 
Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 
Pressure Measurement 
Fiber optic pressure sensors for nuclear power plants, 20:25999 
(RA;US) 
Pressure Vessels 
Heavy-Section Steel Technology Program Semiannual progress 
report, Apri+September 1993. Volume 10, No. 2, 20:25971 
(R;US) 
Reactor pressure vessel structural integrity research, 20:25939 
(RA;US) 
Pumps 
Detection of pump degradation, 20:25974 (R;US) 
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NUCLEAR POWER PLANTS 
Radiation Doses 


Radiation Doses 
Occupational dose reduction at nuclear power plants: Anno- 
tated bibliography of selected readings in radiation protection 
and ALARA. Volume 8, 20:26089 (R;US) 
Reactor Accidents 
Cost tradeoffs in consequence management at nuclear power 
plants: A risk based approach to setting optimal long-term in- 
terdiction limits for regulatory analyses, 20:26060 (R;US) 
NAUAHYGROS - A code for calculating aerosol behavior in nu- 
clear power plant containments following a severe accident, 
20:26084 (RA;US) 
Nuclear materials 1993 annual report. Volume 8, No. 2, 
20:25555 (R;US) 
The link between off-site-emergency planning and plant-internal 
accident management, 20:26083 (RA;US) 
Reactor Components 
A reliability model to balance the beneficial and adverse impacts 
of maintenance, 20:26061 (R;US) 
Effects of material and loading variables on fatigue life of carbon 
and low-alloy steels in LWR environments, 20:25806 (R;US) 
Fatigue monitoring in Nuclear Power Plants, 20:25949 (RA;US) 
Licensee contractor and vendor inspection status report. Volume 
19, No. 2: Quarterly report, April-June 1995, 20:25887 (R;US) 
Robust, accurate, and non-contacting vibration measurement 
systems: Supplemental appendices presenting comparison 
measurements of the robust laser interferometer and typical 
accelerometer systems. Volume 2, 20:25976 (R;US) 
Reactor Control Systems 
Uncertainty identification for robust control using a nuclear 
power plant model, 20:25991 (R;US) 
Reactor Cooling Systems 
Proceedings of the 7th International Meeting on Nuclear Reac- 
tor Thermal-Hydraulics NURETH-7. Sessions 17-24, 
20:26088 (R;US) 
Reactor Core Disruption 
Direct containment heating models in the CONTAIN code, 
20:26097 (R;US) 
Reactor Cores 
The effect of uncertainties in nuclear reactor plant-specific fail- 
ure data on core damage frequency, 20:25935 (R;US) 
Reactor Decommissioning 
Report on waste burial charges: Escalation of decommissioning 
waste disposal costs at Low-Level Waste Burial facilities. Re- 
vision 5, 20:26068 (R;US) 
Reactor Instrumentation 
A survey on the high reliability software verification and valida- 
tion technology for instrumentation and control in NPP., 
20:25994 (R;KR;In Korean) 
An analysis of outage reports of nuclear power plants in Korea, 
20:25996 (R;KR;In Korean) 
Reactor Licensing 
Atomic Safety and Licensing Board Panel Biennial Report, Fis- 
cal Years 1993-1994. Volume 6, 20:25894 (R;US) 
Reactor Operation 
Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 
Refrigerating Machinery 
An analytical model for calculating pressure rise in a room due 
to refrigerant spills from piping rupture, 20:26057 (R;US) 
Regulations 
Current and future applications of PRA in regulatory activities, 
20:25895 (RA;US) 
Risk-based and deterministic regulation, 20:26101 (R;US) 
Reliability 
Structural aging program status report, 20:25941 (RA;US) 
Risk Assessment 
Application of risk-based methods to optimize inspection plan- 
ning for regulatory activities at nuclear power plants, 
20:25886 (R;US) 
Risk-based and deterministic regulation, 20:26101 (R;US) 
Safeguards 
Safeguards Summary Event List (SSEL). January 1, 1990— 
December 31, 1994, Volume 2, Revision 3, 20:25618 (R;US) 
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Safety Analysis 
NRC safety research in support of regulation - FY 1994. Volume 
9, 20:26066 (R;US) 
Safety Engineering 
Methods improvements incorporated into the SAPHIRE ASP 
models, 20:26080 (RA;US) 
Seismic Effects 
Comparative analysis of seismic risk assessment methodology, 
20:27533 (R;KR;In Korean) 
Meeting performance goals by the use of experience data, 
20:25978 (R;US) 
Seismic isolation 
Mechanical behavior of a suite of elastomers used for seismic 
base isolation, 20:26659 (R;US) 
Shutdown 
An analysis of outage reports of nuclear power plants in Korea, 
20:25996 (R;KR;In Korean) 
Space Hvac Systems 
Value-impact assessment for resolution of generic safety issue 
143 - availability of HVAC and chilled water systems, 
20:25897 (RA;US) 
Standards 
Understanding seismic design criteria for Japanese Nuclear 
Power Plants, 20:25943 (RA;US) 
Steam Generators 
Development and field validation of advanced array probes for 
steam generator inspection, 20:26973 (RA;US) 
Transients 
Operator-based metric for nuclear operations automation as- 
sessment, 20:26006 (RA;US) 
Valves 
A characterization of check valve degradation and failure experi- 
ence in the nuclear power industry: 1991 Failures, Volume 2, 
20:25972 (R;US) 
Methods for determining atypical gate valve thrust require- 
ments, 20:25947 (RA;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION ANALYSIS 
Application of RBS and NRA in the fabrication of carbon based 
devices, 20:26748 (R;US) 
NUCLEAR REACTIONS 
See also COLD FUSION 
FISSION 
THERMONUCLEAR REACTIONS 
Percolation and nucleation approaches to nuclear fragmenta- 
tion: criticality in very small systems, 20:28041 (R;BR) 
The calculation of nucleus-nucleus interaction cross sections at 
high energy in the Glauber approach, 20:28044 (R;XJ) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR STRUCTURE 
Nuclear structure at intermediate energies. Progress report, 
20:28023 (R;US) 
Nuclear structure studies at intermediate energy. Final report, 
September 1992—May 1995, 20:28024 (R;US) 
NUCLEAR TRANSMUTATION 
See TRANSMUTATION 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
A hazards analysis of a nuclear explosives dismantiement, 
20:27390 (R;US) 
Characteristics and development report for the MC4396 trajec- 
tory sensing signal generator (TSSG), 20:27397 (R;US) 
Degradation of HEPA filters exposed to DMSO, 20:27368 
(RA;US) 
ES&H development activities for the W89 warhead, 20:27399 
(R;US) 
MACS as a tool for international inspections, 20:26481 (R;US) 





MARIBO containment data report, 20:27408 (R;US) 

NIF system-design requirements for nuclear-weapons physics 
experiments, 20:27401 (R;US) 

Review of the handling, shipping, and storage equipment (H- 
GEAR) for the W87, 20:27398 (R;US) 

Scoping study of SNM detection and indentification for adjunct 
on-site treaty monitoring. Final report, 20:26484 (R;US) 

Use of influence diagrams in gas transfer system option prioriti- 
zation, 20:27392 (R;US) 

Using nonlinear optimization methods to reverse engineer liner 
material properties from EFP tests, 20:27409 (R;US) 

NUCLEAR WEAPONS DISMANTLEMENT 

A comparison of the shielding performances of the AT-400A, 
Model FL and Model AL-R8 containers, 20:26902 (R;US) 

Progress toward mutual reciprocal inspections of fissile materi- 
als from dismantled nuclear weapons, 20:25615 (R;US) 

Scoping study of SNM detection and indentification for adjunct 
on-site treaty monitoring. Final report, 20:26484 (R;US) 

User Interface Program for secure electronic tags, 20:26478 
(R;US) 

NUCLEAR WEAPONS PROLIFERATION 

See PROLIFERATION 

NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HOT NUCLEI 

The congruence energy: A contribution to nuclear masses and 

deformation energies, 20:28039 (R;US) 
NUCLEON-NUCLEON INTERACTIONS 

See also PROTON-NUCLEON INTERACTIONS 

Theoretical and computational studies in intermediate energy 
nuclear physics. Final report, November 1, 1992—October 31, 
1995, 20:28051 (R;US) 

NUCLEON-NUCLEON POTENTIAL 

Application of nucleon-nucleon-inversion potentials in electron- 
deuteron scattering, 20:28026 (IA;AT;In German) 

Improved method of inversion in order to determine nucleon- 
nucleon potentials of uncoupled partial waves, 20:28061 
(IA;AT;In German) 

Nucleon-nucleon-potentials from the inversion of phases of 
scattering using Darboux-transformations, 20:28027 (IA;AT;In 
German) 

NUCLEONS 
See also NEUTRONS 
PROTONS 
Electromagnetic nucleon form factors, 20:28010 (IA;RU) 
Polarized lepton-nucleon scattering, 20:28014 (RA;US) 
NUMERICAL ANALYSIS 

Numerical investigation of a directional coupler induced horizon- 
tal torus antenna based on a circular plate, 20:27795 
(IA;AT;in German) 

NUMERICAL SOLUTION 

See also FINITE ELEMENT METHOD 

Computer implementation of an analytical solution to the neutral 
particle Boltzmann transport equation for heterogeneous 
slabs, a benchmark poster, 20:28091 (R;US) 

NUTRIENTS 

Effects of nutrient applications on fine-root dynamics and 
rootrhizosphere chemistry in a Norway spruce stand, 
20:27671 (R;SE) 

NUTS (MECHANICAL) 

See FASTENERS 


O 


O-RINGS 
See GASKETS 

OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 


OIL FIELDS 


OAK RIDGE RESERVATION 

Integration of facility reuse analysis with life cycle cost analysis, 
20:25285 (RA;US) 

Report on audit of work force restructuring at the Oak Ridge Op- 
erations Office, 20:28484 (R;US) 

Using computer-assisted process facilitation techniques in gov- 
ernment sponsored public meetings and working sessions - a 
paper addressing the East Fork Poplar Creek Working Group 
Experience, 20:27512 (RA;US) 

OCCUPATIONAL EXPOSURE 

User's guide for the KBERT 1.0 code: For the knowledge-based 
estimation of hazards of radioactive material releases from 
DOE nuclear facilities, 20:26890 (R;US) 

OCCUPATIONAL SAFETY 

ER-Worker: A computer code to predict remediation worker ex- 
posure and safety hazards, 20:25532 (R;US) 

The 1994 list of limiting values. Safety and hygiene at work, 
20:27732 (1;DE;In German) 

OCCUPATIONS 

Labor market trends for nuclear engineers through 2000, 

20:26217 (R;US) 
OCEANIC CIRCULATION 

Estimation of turbulence-dissipation rates and gas-transfer ve- 
locities in a surf pool: Analysis of the results from WABEX-93, 
20:27601 (R;US) 

OCEANS 
See SEAS 
OCONEE-1 REACTOR 

Engineering development of a digital replacement protection 
system at an operating US PWR nuclear power piant: Instal- 
lation and operational experiences, 20:26002 (RA;US) 

OCONEE-2 REACTOR 

Engineering development of a digital replacement protection 
system at an operating US PWR nuclear power plant: Instal- 
lation and operational experiences, 20:26002 (RA;US) 

OCONEE-3 REACTOR 

Engineering development of a digital replacement protection 
system at an operating US PWR nuclear power plant: Instal- 
lation and operational experiences, 20:26002 (RA;US) 

OFF-GAS SYSTEMS 

Development of silver impregnated alumina for iodine separa- 
tion from off-gas streams, 20:26020 (RA;US) 

The development and design of the off-gas treatment system for 
the thermal oxide reprocessing plant (THORP) at Sellafield, 
20:25337 (RA;US) 

The integrated metter off-gas treatment systems at the West 
Valley Demonstration Project, 20:25333 (RA;US) 

OFFICE BUILDINGS 

Energy technologies evaluation for the EDD Los Angeles Buiid- 
ing. Summary report, 20:26303 (R;US) 

Municipal building energy conservation model tests. The Es- 
chwege old-age-home. Final report, 20:26310 (R;DE;In 
German) 

Municipal building energy conservation model tests. The 
Taunusstein town hall. Final report, 20:26308 (R;DE;in Ger- 
man) 

OFFSHORE PLATFORMS 
Response of wave excited offshore platforms, 20:26988 (R;US) 
OHIO 

Wadter Resources Data Ohio: Water year 1994. Volume 2, St. 
Lawrence River Basin and Statewide Project Data, 20:27615 
(R;US) 

Water Resources Data Ohio: Water year 1994. Volume 1, Ohio 
River Basin excluding Project Data, 20:27614 (R;US) 

OHMIC PLASMA LOSSES 

See ENERGY LOSSES 
OHMIC RESISTANCE 

See ELECTRIC CONDUCTIVITY 
OIL FIELDS 

Application of artifical intelligence to reservoir characterization: 
An interdisciplinary approach. Annual report, October 1993— 
October 1994, 20:25159 (R;US) 


ERA Vol. 20, No. 11 805 





OIL FIELDS 


Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach. [Quarterly report], January 1— 
March 31, 1995, 20:25160 (R;US) 

Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach. [Quarterly report], April 1—-June 
30, 1995, 20:25161 (R;US) 

Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach. [Quarterly report], January 1— 
March 31, 1995, 20:25160 (R;US) 

Application of integrated reservoir management and reservoir 
characterization to optimize infill drilling. [Quarterly] report, 
March 13, 1995—June 12, 1995, 20:25166 (R;US) 

Application of reservoir characterization and advanced technol: 
ogy to improve recovery and economic in a lower quality shallow 
shelf carbonate reservoir. First quarter 1995, 20:25192 (R;US) 

Geoscience/engineering characterization of the interwell envi- 
ronment in carbonate reservoirs based on outcrop analogs, 
Permian Basin, West Texas and New Mexico. Quarterly tech- 
nical progress report, April 1, 1995-June 1, 1995, 20:25162 
(R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
January 1—March 31, 1994, 20:25157 (R;US) 

integration of advanced geoscience and engineering techniques 
to quantify interweli heterogeneity. Quarterly technical report, 
April 1—-June 30, 1995, 20:25158 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
January 1—March 31, 1994, 20:25157 (R;US) 

Interdisciplinary study of reservoir compartments. Quarterly tech- 
nical progress report, [April 1995—June 1995], 20:25156 (R;US) 

Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic Reservoirs of South 
Texas. [Quarterly] technical progress report, April 1, 1995— 
June 30, 1995, 20:25163 (R;US) 

Visual display of reservoir parameters affecting enhanced oil re- 
covery. Third quarterly report, [April 1995-June 1995], 
20:25180 (R;US) 


OIL FURNACES 
Are heating-system retrofit and tune-up programs really increas- 
ing the efficiency of oil-fired systems?, 20:26298 (R:US) 
OIL SAND OILS 
See BITUMENS 


OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 


OIL SHALES 
Modeling study of carbonate decomposition in LLNL’s 4TU pilot 
oil shale retort, 20:25239 (R;US) 
Sulphation of oil shale ash under atmospheric and pressurized 
combustion conditions, 20:25241 (R;Fl) 
Transformations in organic sulfur speciation during maturation 


of Monterey shale: Constraints from laboratory experiments, 
20:25240 (R;US) 


OIL WELLS 
Carbon Dioxide Injection 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone Reservoirs in the 
Bighorn and Wind River Basins, Wyoming, 20:25181 (R;US) 

Application of reservoir characterization and advanced technol- 
ogy to improve recovery and economic in a lower quality shallow 
shelf carbonate reservoir. First quarter 1995, 20:25192 (R;US) 

COz Huff-n-Puff process in a light oil shallow shelf carbonate 
reservoir. Second quarterly technical progress report, [April 
1995—June 1995], 20:25189 (R;US) 

Design and implementation of a COz flood utilizing advanced 
reservoir characterization and horizontal injection wells in a 
shallow shelf carbonate approaching waterflood depletion. 
Quarterly report, April 1, 1995—June 30, 1995, 20:25193 (R;US) 

Improved efficiency of miscible CO, floods and enhanced 
prospects for COz flooding heterogeneous reservoirs. Quar- 


terly technical progress report, April 1, 1995—June 30, 1995, 
20:25187 (R;US) 
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Increased oil production and reserves utilizing sec- 
ondary/tertiary recovery techniques on small reservoirs in the 
Paradox basin, Utah. Technical progress report, April 1, 
1995—June 30, 1995, 20:25191 (R;US) 

Increased oil production and reserves utilizing sec- 
ondary/tertiary recovery techniques on small reservoirs in the 
Paradox basin, Utah. Technical progress report, January 1, 
1995—March 31, 1995, 20:25190 (R;US) 

Caustic Flooding 

Surfactant-enhanced alkaline flooding for light oil recovery. Quar- 

terly report, April 1, 1995—June 30, 1995, 20:25177 (R;US) 
Directional Drilling 

Increasing heavy oil reserves in the Wilmington oil field through 
advanced reservoir characterization and thermal production 
technologies. Quarterly technical progress report, March 30, 
1995—June 30, 1995, 20:25238 (R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance. [Quarterly report], 
April 1—June 30, 1995, 20:25183 (R;US) 

Productivity and injectivity of horizontal wells. Quarterly report, 
April 1, 1995—June 30, 1995, 20:25172 (R;US) 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains. Annual report, April 1994—June 1995, 20:25188 
(R;US) 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains. Quarterly report, 20:25165 (R;US) 

Support of EOR to independent producers in Texas. Quarterly 
report, April 1995-June 1995, 20:25174 (R;US) 

Fluid injection 

Improving reservoir conformance using gelled polymer systems. 
Eleventh quarterly report, April 1, 1995-June 30, 1995, 
20:25175 (R;US) 

Responsive copolymers for enhanced petroleum recovery. 
Quarterly progress report, March 21, 1995—June 22, 1995, 
20:25176 (R;US) 

Miscible-Phase Displacement 

Scale-up of miscible flood processes for heterogeneous reser- 

voirs. Quarterly report, April 1-June 30, 1995, 20:25171 (R;US) 
Production 

An evaluation of known remaining oil resources in the United 
States: Project on advanced oil recovery and the states. Vol- 
ume 1, 20:25212 (R;US) 

Application of integrated reservoir management and reservoir 
characterization to optimize infill drilling. [Quarterly] report, 
March 13, 1995—June 12, 1995, 20:25166 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
January 1—March 31, 1994, 20:25157 (R;US) 

Productivity 

Productivity and injectivity of horizontal wells. Quarterly report, 

April 1, 1995—June 30, 1995, 20:25172 (R;US) 
Reservoir Engineering 

Application of integrated reservoir management and reservoir 
characterization to optimize infill drilling. [Quarterly] report, 
March 13, 1995—June 12, 1995, 20:25166 (R;US) 

Support of EOR to independent producers in Texas. [Quarterly 
report], January 30, 1995—April 30, 1995, 20:25173 (R;US) 

Resource Assessment 

An evaluation of known remaining oil resources in the state of 
California: Project on advanced oil recovery and the states. 
Volume 2, 20:25213 (R;US) 

An evaluation of known remaining oil resources in the state of 
Illinois: Project on advanced oil recovery and the states. Vol- 
ume 3, 20:25214 (R;US) 

An evaluation of known remaining oil resources in the state of 
Kansas: Project on advanced oil recovery and the states. Vol- 
ume 4, 20:25215 (R;US) 

An evaluation of known remaining oil resources in the state of 
Louisiana: Project on advanced oil recovery and the states. 
Volume 5, 20:25216 (R;US) 

An evaluation of known remaining oil resources in the state of 
New Mexico: Project on advanced oil recovery and the 
states. Volume 6, 20:25217 (R;US) 





An evaluation of known remaining oil resources in the state of 
Oklahoma: Project on advanced oil recovery and the states. 
Volume 7, 20:25218 (R;US) 

An evaluation of known remaining oil resources in the state of 
Texas: Project on advanced oil recovery and the states. Vol- 
ume 8, 20:25219 (R;US) 

An evaluation of known remaining oil resources in the state of 
Wyoming: Project on advanced oil recovery and the states. 
Volume 9, 20:25197 (R;US) 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico. Quarterly report, April 1, 1995-June 31, 1995, 
20:25154 (R;US) 

Steam Injection 

Increasing heavy oil reserves in the Wilmington oil field through 
advanced reservoir characterization and thermal production 
technologies. Quarterly technical progress report, March 30, 
1995—June 30, 1995, 20:25238 (R;US) 

Modification of reservoir chemical and physical factors in steam- 
floods to increase heavy oil recovery. Quarterly report, 
October 1—December 31, 1994, 20:25182 (R;US) 

Sweep Efficiency 

Gypsy Field Project in reservoir characterization. [Quarterly 

progress report], January 1—March 31, 1995, 20:25164 (R;US) 
Waterflooding 

Green River Formation Water Flood Demonstration Project. An- 
nual report, April 1, 1994—March 31, 1995, 20:25185 (R;US) 

Green River formation water flood demonstration project, Uinta 
Basin, Utah. Quarterly technical progress report, April 1, 
1995—June 30, 1995, 20:25186 (R;US) 

Improved oil recovery in fluvial dominated deltaic reservoirs of 
Kansas — near-term. Eighth quarterly report, April 1, 1995— 
June 30, 1995, 20:25184 (R;US) 

Increased oil production and 


reserves utilizing sec- 


ondary/tertiary recovery techniques on smail reservoirs in the 
Paradox basin, Utah. Technical progress report, January 1, 


1995—March 31, 1995, 20:25190 (R;:US) 

Increased oil production and reserves utilizing sec- 
ondary/tertiary recovery techniques on small reservoirs in the 
Paradox basin, Utah. Technical progress report, April 1, 
1995—June 30, 1995, 20:25191 (R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance. [Quarterly report], 
April i—June 30, 1995, 20:25183 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report, January 1, 
1995—March 31, 1995, 20:25179 (R;US) 

Well Drilling 

DOE/GRI development and testing of a downhole pump for jet- 
assist drilling, 20:25196 (R;US) 

Support of EOR to independent producers in Texas. Quarterly 
report, April 1995—June 1995, 20:25174 (R;US) 

Weill Logging 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains. Annual report, April 1994—June 1995, 20:25188 
(R;US) 

Recovery of bypassed oil in the Dundee Formation using hon- 
zontal drains. Quarterly report, 20:25165 (R;US) 

OILS 

See also WASTE OILS 

Alkaline detergent recycling via ultrafiltration, 20:26406 (R;US) 

Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 

Oil, grease, and solvent removal from solid waste using super- 
critical carbon dioxide, 20:26395 (R;US) 

OKLAHOMA 

An evaluation of known remaining oil resources in the state of 
Oklahoma: Project on advanced oil recovery and the states. 
Volume 7, 20:25218 (R;US) 

Gypsy Field Project in reservoir characterization. [Quarterly 
progress report], January 1—March 31, 1995, 20:25164 (R;US) 

OLEFINS 
See ALKENES 


OPTICAL PROPERTIES 


OMEGA FACILITY 
LLE Review quarterly report, January-March 1995. Volume 62, 
20:27815 (R;US) 

OMEGA WEST REACTOR 

See OWR REACTOR 
OMEGA-1778 RESONANCES 

See MESONS 
ON-LINE COMPUTERS 

See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

On-line calibration of process instrumentation channels in nu- 
clear power plants, 20:26001 (RA;US) 

ON-LINE MEASUREMENT SYSTEMS 

An on-line NMR technique with a programmable processor, 

20:27207 (R;US) 
ON-SITE INSPECTION 

implementation of neutron counting techniques at US facilities 
for IAEA verification of excess materials from nuclear 
weapons production, 20:26490 (R;US) 

Slimhole drilling and directional drilling for on-site inspections 
under a Comprehensive Test Ban: An initial assessment, 
20:26493 (R;US) 

OPERATION 

See also REACTOR OPERATION 

Modelling of power plants for the study of plant/grid interactions 
under dynamic operating conditions, 20:26107 (R;FR;in 
French) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPIATES 
See NARCOTICS 
OPIX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
OPTICAL EQUIPMENT 

Guest-host crosslinked polyimides for 
20:27016 (R;US) 

One dimensional wavefront sensor development for tomo- 
graphic flow measurements, 20:26954 (R;US) 

Specialized wavefront sensors for adaptive optics, 20:27281 
(R;US) 

OPTICAL FIBERS 

Electro-optic component mounting device, 20:27277 (PA;US) 

Precision current measurements on Pegasus II using Faraday 
rotation, 20:26870 (R;US) 

Proceedings of workshop on fiber optics and its applications to 
ionizing radiation measurement, 20:27205 (R;JP;In Japanese) 

Tunable, CW, multicolor visible upconversion fiber lasers oper- 
ating at room temperature, 20:26994 (R;US) 

OPTICAL FILTERS 

Review of window and filter requirements for commissioning of 
the Advanced Photon Source insertion device beamlines, 
20:27167 (R;US) 

Thermal and structural behavior of filters and windows for syn- 
chrotron x-ray sources, 20:27161 (R;US) 

Vacuum deposited polymer/metal films for optical applications, 
20:27279 (R;US) 

OPTICAL MICROSCOPES 

Atomic force microscope: Enhanced sensitivity, 20:27285 (R;US) 

Normal-incidence multilayer mirror X-ray microscope. Final re- 
port, 20:28269 (R;US) 

OPTICAL MODELS 

Microscopic theory of coherent optical effects in semiconduc- 

tors, 20:27834 (IA;AT;In German) 
OPTICAL PROPERTIES 

See also REFRACTIVE INDEX 

Measurement of the anthesis-dependent UV-reflexions in ray 
blossoms of Asteraceae, 20:27707 (IA;AT;in German) 


integrated optics, 
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OPTICAL RADAR 


OPTICAL RADAR 
Performance of a VME-based parallel processing LIDAR data 
acquisition system (summary), 20:27480 (R;US) 


OPTICAL SPECTROMETERS 
Design, fabrication, and testing of micro-optical sensors contain- 
ing multiple aspheres, 20:27272 (R;US) 
OES for process control at separation of TIN by means of 
plasma CVD?, 20:28283 (IA;AT;In German) 


OPTICAL SYSTEMS 

Detection of inherent and laser-induced scatter in optical materi- 
als, 20:28416 (R;US) 

Electron and optical beam testing of integrated circuits using 
CIVA, LIVA, and LECIVA, 20:27284 (R;US) 

Enhanced evanescent waves for atom mirrors, 20:27831 (IA;AT) 

Implementation of ISO 10110 optics drawing standards for the 
National Ignition Facility, 20:28433 (R;US) 

Initial results from the Lick Observatory laser guide star adaptive 
optics system, 20:26904 (R;US) 

Optical and control modeling for adaptive beam-combining ex- 
periments, 20:27280 (R;US) 

Performance of a two mirror, four reflection, ring field imaging 
system, 20:27287 (R;US) 

Specialized wavefront sensors for adaptive optics, 20:27281 
(R;US) 

Systems level test and simulation for photonic processing sys- 
tems: Final report, 20:27262 (R;US) 

X-ray characterization of a four-bounce projection system, 
20:27861 (R;US) 


ORANGE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
ORDNANCE 
Analysis of total least squares in estimating the parameters of a 
mortar trajectory, 20:27311 (RA;US) 
Environmental geophysics at the Southern Bush River Penin- 
sula, Aberdeen Proving Ground, Maryland, 20:27441 (R;US) 
Reliable simulation of metal surface penetration by lightning 
continuing currents, 20:27370 (R;US) 


ORE RESERVES 
See RESERVES 


ORGANIC ACIDS 
See aiso CARBOXYLIC ACIDS 
Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization study. [Quarterly] progress report, April 1, 
1995—June 3, 1995, 20:25489 (R;US) 


ORGANIC COMPOUNDS 
See also AMINES 

HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 

Air monitoring for volatile organic compounds at the Pilot Plant 
Complex, Aberdeen Proving Ground, Maryland, 20:27454 
(R;US) 

Bubble retention in synthetic sludge: Testing of alternative gas 
retention apparatus, 20:25382 (R;US) 

Computer-aided mapping of stream channels beneath the 
Lawrence Livermore National Laboratory Super Fund Site, 
20:25505 (RA;US) 

Impact of dynamic changes of air composition and climate on 
terrestrial ecosystems in Hessen. Pt. 1. Impact of selected hy- 
drocarbons and their daughter products (especially ozone) on 
plants, 20:27737 (R;DE;iIn German) 

Nonthermal plasma technology for 
20:27488 (R;US) 

Preliminary simulation of contaminant migration in ground water 
at the Lawrence Livermore National Laboratory, 20:27580 
(R;US) 


organic destruction, 
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Solid-matrix luminescence analysis. Progress report, 15 June 
1992-31 October 1994, 20:26776 (R;US) 

Solubility properties of siloxane polymers for chemical sensors, 
20:26763 (R;US) 

Technology application analyses at five Department of Energy 
Sites, 20:25536 (R;US) 

The GEIA global gridded inventory of anthropogenic VOCs, 
20:27456 (R;US) 

ORGANIC MATTER 

See also KEROGEN 

Demonstration test and evaluation of ultraviolet/ultraviolet cat- 
alyzed peroxide oxidation for groundwater remediation at Oak 
Ridge K-25 Site, 20:25490 (R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also AZO COMPOUNDS 

IMIDES 

NITRILES 

NITRO COMPOUNDS 
PORPHYRINS 

Quantum symmetry and photoreactivity of azabenzenes, 

20:26810 (R;US) 
ORGANIC POLYMERS 
See also COPOLYMERS 
PLASTICS 
POLYVINYLS 
RESINS 

Effect of tetralin on polymer degradation in solution. [Quarterly 
report, January—March 1995], 20:25067 (R;US) 

Guest-host crosslinked polyimides for integrated optics, 
20:27016 (R;US) 

ORGANIC SOLVENTS 

Alkaline detergent recycling via ultrafiltration, 20:26406 (R;US) 

Direct liquefaction of low-rank coal. Quarterly technical progress 
report, January 1—March 31, 1995, 20:25065 (R;US) 

Low severity coal liquefaction promoted by cyclic olefins. Quar- 
terly report, January—March 1995, 20:25057 (R;US) 

Vapor-liquid equilibria for copolymer+solvent systems: Effect of 
intramolecular repulsion, 20:26795 (R;US) 

ORGANIC SULFUR COMPOUNDS 

See also METHIONINE 

THIOPHENE 

Near-field single molecule spectroscopy, 20:26764 (R;US) 

Organosulphur compounds in coals as determined by reaction 
with Raney nickel and microscale pyrolysis techniques. Quar- 
terly report, January 1, 1995—March 31, 1995, 20:25089 (R;US) 

ORGANIZATIONAL MODELS 

Baseline Environmental Report (BEMR) 

20:26179 (RA;US) 
ORGDP 

Advances in the development of FTIR continuous emission 
monitor for incinerators, 20:27453 (R;US) 

DOE Oak Ridge Environmental Restoration Program technical 
support contractor monthly project status report, 20:27526 
(R;US) 

Demonstration test and evaluation of ultravioletvultraviolet cat- 
alyzed peroxide oxidation for groundwater remediation at Oak 
Ridge K-25 Site, 20:25490 (R;US) 

Mesoscopic structural analysis of bedrock exposures at the Oak 
Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 

Remote Operated Vehicle with CO. Blasting (ROVCO.2). Phase 
1, 20:26856 (R;US) 

Wetland survey of selected areas in the K-24 Site Area of re- 
sponsibility, 20:27552 (R;US) 

ORNL 

AC applications of HTS wires and coils, 20:28229 (RA;US) 

DOE Oak Ridge Environmental Restoration Program technical 
support contractor monthly project status report, 20:27526 
(R;US) 

Demonstration of a magnetic refrigerator for high temperature su- 
perconducting electric power applications, 20:28230 (RA;US) 

Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 

Integrated site resources management system, 20:28560 
(RA;US) 


A perspective, 





Level 3 Baseline Risk Assessment for Building 3515 at Oak 
Ridge National Lab., Oak Ridge, TN, 20:25557 (R;US) 

Maintenance Action Readiness Assessment Plan for Waste 
Area Grouping 1 inactive Tanks 3001-B, 3004-B, T-30, and 
3013 at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 20:25559 (R;US) 

Removal of technetium-99 from simulated Oak Ridge National 
Laboratory Newly-Generated Liquid Low-Level Waste, 
20:25314 (R;US) 

Results of Fall 1994 sampling of gunite and associated tanks at 
the Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25343 (R;US) 

Science, environment and technology summit: A long term na- 
tional science strategy, 20:26225 (R;US) 

Site Safety and Health Plan (Phase 3) for the treatability study 
for in situ vitrification at Seepage Pit 1 in Waste Area Group- 
ing 7, Oak Ridge National Laboratory, Oak Ridge, TN, 
20:25558 (R;US) 

Superconductivity partnership initiative: Alternative stator de- 
sign, 20:28231 (RA;US) 

Work plan for the Isotopes Facilities Deactivation Project at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 20:25556 
(R;US) 

Work plan for the Isotopes Facilities Deactivation Project at Oak 
Ridge National Laboratory, 20:25653 (R;US) 

OSCILLATIONS 
See also BETATRON OSCILLATIONS 
SAWTOOTH OSCILLATIONS 
Measurement of B°B® mixing via time evolution, 20:27998 (R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 

See also ANHARMONIC OSCILLATORS 

Observation of spectral broadening in a commercial mode- 
locked and Q-switched Nd:YLF oscillator - Wegner’s Demon, 
20:28404 (R;US) 

OSIRIS REACTOR 

Study on long-term irradiation aging of electrical cables (The 

VEILLE program), 20:25945 (RA;US) 
OSMIUM 182 

Superdeformation and hyperdeformation at high spin, 20:28020 

(R;US) 
OSMIUM 192 TARGET 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
OUTPUT 
See PRODUCTION 
OVENS 

Telemetry engineering and fabrication alternative soldering tech- 

niques for CFC elimination, 20:26991 (R;US) 
OWR REACTOR 

Stress-assisted, microbial-induced corrosion of stainless steel 
primary piping and other aging issues at the Omega West Re- 
actor, 20:26048 (R;US) 

OXALATES 

Complexation of Am(IIl) by oxalate in NaClO, media, 20:25404 
(R;US) 

Solution synthesis and characterization of lithium manganese 
oxide cathode materials, 20:26644 (R;US) 

OXALIC ACID 

Complexation of Am(Ill) by oxalate in NaCiO, media, 20:25404 
(R;US) 

Evaluation of Hanford high level waste vitrification chemistry for 
an NCAW simulant — FY 1994: Potential exothermic reactions 
in the presence of formic acid, glycolic acid, and oxalic acid, 
20:25370 (R;US) 

OXETANE 

See ETHERS 
OXIDANTS 

See OXIDIZERS 
OXIDATION 

See also COMBUSTION 


PAH 


Revised calculation and sensivity studies of PHEBUS B9* ex- 
periment using the new mod 1 version of the ICARE2 V2 
code, 20:25986 (R;KR;In Korean) 

Unstable intermediate products of radiation oxidation of sulfu- 
raminoacids, 20:26813 (IA;PL;in Polish) 

Use of ozone for the oxidation of polycyclic aromatic hydrocar- 
bons in soil, 20:27529 (R;DE;In German) 

OXIDIZERS 
Synthesis, structure, and reactivity of high oxidation state silver 
fluorides and related compounds, 20:26796 (R;US) 
OXIDIZING AGENTS 
See OXIDIZERS 
OXIRANS 
See EPOXIDES 
OXYGEN 

Application of degenerate four-wave mixing spectroscopy to 
flames and plasmas, 20:26824 (RA;US) 

Fabrication and characterization of dense ceramic membranes 
for partial oxidation of methane, 20:26746 (R;US) 

Generation of metastable rare-gas beams and studies of 
electron-metastable collision processes. Final technical re- 
port, January 1, 1990-September 30, 1991, 20:27801 (R;US) 

Kinetic measurements on elementary fossil fuel combustion re- 
actions over wide temperature ranges. Progress report, May 
1, 1984—November 30, 1986, 20:26826 (R;US) 

Mixed oxygen ion/electron-conducting ceramics for oxygen sep- 
aration, 20:26267 (R;US) 

Theoretical studies of potential energy surfaces, 20:26771 (R;US) 

OXYGEN 16 REACTIONS 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OZONE 

A technique using a stellar spectrographic plate to measure ter- 
restrial ozone column depth, 20:27503 (R;US) 

Damaging effects of ozone on human lungs, 20:27740 (R;DE;In 
German) 

1,2-ETHANEDIOL 

See GLYCOLS 

1,4-DIAZINES 

See PYRAZINES 

1-PROPANOL 

See PROPANOLS 


P 


P INVARIANCE 
A high-rate detection system to study parity violation with polar- 
ized epithermal neutrons at LANSCE, 20:27894 (R;US) 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 

Addendum 6 to CSAR 79-038 out-of-hood plutonium storage 
(burial box), 20:25434 (R;US) 

Hypothetical accident condition thermal analysis and testing of a 
Type B drum package, 20:25465 (R;US) 

PADUCAH PLANT 

DOE Oak Ridge Environmental Restoration Program technical 
support contractor monthly project status report, 20:27526 
(R;US) 

Dual wall reverse circulation drilling with multi-level groundwater 
sampling for groundwater contaminant plume delineation at 
Paducah Gaseous Diffusion Plant, Paducah, Kentucky, 
20:27549 (R;US) 

Report on the Biological Monitoring Program at Paducah 
Gaseous Diffusion Plant December 1992—December 1993, 
20:25498 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
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PAIR PRODUCTION 


PAIR PRODUCTION 

Diphoton production in pp collisions at ,/s = 1.8 TeV, 20:27903 
(R;US) 

Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R;US) 

PALLADIUM 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 

Tritium production from a low voltage deuterium discharge on 
palladium and other metals, 20:28300 (R;US) 

X-ray spectroscopic technique for energetic electron transport 
studies in short-pulse laser/plasma interactions, 20:28403 
(RA;US) 

PALLADIUM 110 REACTIONS 

Collisions of deformed nuclei and superheavy-element produc- 

tion, 20:28086 (R;US) 
PALLADIUM ALLOYS 
AlzoPd2;.5sMngs: A quasicrystal showing the de haas-van 
Alphen effect, 20:28246 (R;US) 
PALLADIUM NITRATES 
See NITRATES 
PAMELA PLANT 
The actual practice of air cleaning in Belgian nuclear facilities, 
20:26021 (RA;US) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PANTEX PLANT 

Environmental Safety and Health Analytical Laboratory, Pantex 
Plant, Amarillo, Texas. Final Environmental Assessment, 
20:25483 (R;US) 

PAPER 

Conversion of municipal solid waste to hydrogen, 20:26417 
(R;US) 

PARALLEL PROCESSING 

A lower bound for the QRQW PRAM, 20:28543 (R;US) 

An unconventional method for load balancing, 20:28503 (R;US) 

Enhancing functionality and performance in the PVM network 
computing system. Period 1 progress report, 20:28509 (R;US) 

Numerical simulation of supersonic wake flow with parallel com- 
puters, 20:26950 (R;US) 

Opportunities and challenges of high-performance computing in 
chemistry, 20:28538 (R;US) 

Performance of a VME-based parallel processing LIDAR data 
acquisition system (summary), 20:27480 (R;US) 

The design of a parallel adaptive paving all-quadrilateral mesh- 
ing algorithm, 20:28548 (R;US) 

Turbulence parameterizations for the random displacement 
method (RDM) version of ADPIC, 20:27497 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARAMETRIC INSTABILITIES 
Electron acceleration in relativistic plasma waves generated by 
a single frequency short-pulse laser, 20:28424 (R;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BEAMS 

Entropy and emittance of particle and photon beams, 20:27849 
(R;US) 

Longitudinal coupling impedance of a hole in the accelersior 
beam pipe, 20:27094 (R;US) 

Particle motion inside and near a linear half-integer stopband, 
20:27079 (R;US) 

Radiation damping in focusing-dominated systems, 20:27807 
(R;US) 

The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 

PARTICLE BOOSTERS 

Cryogenic systems for the HEB accelerator of the Supercon- 
ducting Super Collider, 20:27175 (R;US) 

Performance of the ramping power supplies for the APS booster 
synchrotron, 20:27105 (R;US) 
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Ramp tuning of the APS booster synchrotron magnet power 
supplies, 20:27111 (R;US) 

The APS booster synchrotron: Commissioning and operational 
experience, 20:27112 (R;US) 

PARTICLE IDENTIFICATION 
An algorithm for identifying events in the experiment DISTO, 
20:27234 (RA;XJ) 
PARTICLE INTERACTIONS 
See also LEPTON-HADRON INTERACTIONS 
PHOTON-LEPTON INTERACTIONS 
Hard diffraction, 20:27896 (RA;US) 
Relativistic three-particle scattering equations, 20:27878 (R;BR) 
PARTICLE KINEMATICS 

Size distribution of droplets in a late stage of condensation, 

20:27822 (IA;AT;In German) 
PARTICLE LOSSES 

Measurements of DT alpha particle loss near the outer midplane 

of TFTR, 20:28319 (R;US) 
PARTICLE PRODUCTION 

See also PAIR PRODUCTION 

Hadronic decays of the D, meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 

Inclusive muon and b quark production cross sections in pp col- 
lisions at \/s = 1.8 TeV, 20:27900 (R;US) 

Production of pseudoscalar Higgs-bosons in e + collisions, 
20:27898 (R;US) 

PARTICLE SIZE 

A comparison of two laser-based diagnostics for analysis of par- 
ticles in thermal spray streams, 20:27300 (R;US) 

Size distribution of droplets in a late stage of condensation, 
20:27822 (IA;AT;In German) 

PARTICLE SOURCES 
See also ELECTRON SOURCES 
NEUTRON SOURCES 

The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 

PARTICLE TRACKS 

Calculation of survival in charged particle and neutron beams 
based on track structure, 20:27676 (R;DE) 

Information content of the high order diffraction pattern, 
20:27841 (R;XJ) 

PARTICLES 
See also DROPLETS 
PARTICULATES 

A novel permanently magnetised high gradient magnetic filter 
using assisted capture for fine particles, 20:25958 (RA;US) 

Bimodal model of concentrated suspension viscosity for dis- 
tributed particle sizes, 20:26932 (RA;US) 

Experimental study on the particles deposition in the sampling 
duct, 20:25964 (RA;US) 

Particle pressures in fluidized beds, 20:26922 (RA;US) 

The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 

Ventilation system design for control of radioactive airborne par- 
ticulates during the decontamination and dismantiement 
(D&D) of the plant one ore silos, 20:27394 (RA;US) 

PARTICULATES 

See also TOTAL SUSPENDED PARTICULATES 

Combustion fume structure and dynamics. Semiannual report, 
February 16, 1994—August 15, 1994, 20:25126 (R;US) 

Power systems development facility. Quarterly report, January 
1995—March 1995, 20:25045 (R;US) 

Reference computations of public dose and cancer risk from air- 
borne releases of uranium and Class W plutonium, 20:27725 
(R;US) 

PATGAS PROCESS 
See COAL GASIFICATION 
PBX DEVICES 

A folded waveguide ICRF antenna for PBX-M and TFTR, 

20:28352 (R;US) 





PEACH BOTTOM-2 REACTOR 

Source terms released into the environment for a station black- 
out severe accident at the Peach Bottom Atomic Power 
Station, 20:26008 (R;US) 

PEAK-LOAD PRICING 

Target marketing to needs based segments, 20:26426 (RA;US) 
PEATLANDS 

See WETLANDS 
PELLETRON ACCELERATORS 

VERA - Vienna Environmental Research Accelerator, 20:25652 

(IA:AT;In German) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
Proceedings of the Tungsten Workshop for Hard Target 
Weapons Program, 20:27305 (R;US) 

PENTAERYTHRITOL TETRANITRATE 

See PETN 
PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PEP STORAGE RINGS 

Impedance analysis of the PEP-Il vacuum chamber, 20:27172 
(R;US) 

Trapped modes in the PEP-Il B-Factory Interaction Region, 
20:27088 (R;US) 

PERFORMANCE 

Day-to-day oversight of National Laboratory MC&A programs, 

20:28492 (R;US) 
PERFORMANCE TESTING 

Tests of components of the solar boiler system from Thermo Dy- 

namics Ltd, 20:25745 (R;DK) 
PERMANENT MAGNETS 

Comparison of the APS and UGIMAG Helmholtz coil systems, 
20:27166 (R;US) 

Nature and measurements of torque ripple of permanent- 
magnet adjustable-speed motors, 20:26851 (R;US) 

PERMEABILITY 

Literature review and recommendation of methods for measur- 
ing relative permeability of anhydrite from the Salado 
Formation at the Waste Isolation Pilot Plant, 20:25391 (R;US) 

PERMIAN BASIN 

Geoscience/engineering characterization of the interwell envi- 
ronment in carbonate reservoirs based on outcrop analogs, 
Permian Basin, West Texas and New Mexico. Quarterly tech- 
nical progress report, April 1, 1995-—June 1, 1995, 20:25162 
(R;US) 

PEROVSKITES 

Methane coupling by membrane reactor. Quarterly technical 
progress report, December 25, 1994—March 24, 1995, 
20:25699 (R;US) 

PERSONNEL 
See also ENGINEERS 
MEDICAL PERSONNEL 
MILITARY PERSONNEL 
REACTOR OPERATORS 
SCIENTIFIC PERSONNEL 

Acceptance Test Procedure: SY101 air pallet system, 20:27731 
(R;US) 

Audit of Transportation Safeguards Division couriers’ work 
schedules, 20:28493 (R;US) 

DOE Integrated Safeguards and Security (DISS) historical doc- 
ument archival and retrieval analysis, requirements and 
recommendations, 20:28572 (R:US) 

Development status of an improved method for conducting an 
integrated HRA/PRA based on operating experience, 
20:26077 (RA;US) 

ER-Worker: A computer code to predict remediation worker ex- 
posure and safety hazards, 20:25532 (R;US) 

Employer's contributions to the training of professional statisti- 
cians, 20:28476 (R;US) 


PETROLEUM 
Enhanced Recovery 


Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports CY 1994. Volume 5, 
20:25899 (R;US) 

Integration within the Environmental Program Office at Los 
Alamos National Laboratory, 20:26181 (RA;US) 

Methods improvements incorporated into the SAPHIRE ASP 
models, 20:26080 (RA;US) 

Planning integration at the Idaho National Engineering Labora- 
tory, 20:25522 (RA;US) 

Radiation dose assessment methodology and preliminary dose 
estimates to support US Department of Energy radiation con- 
trol criteria for regulated treatment and disposal of hazardous 
wastes and materials, 20:27723 (R;US) 

The 1994 list of limiting values. Safety and hygiene at work, 
20:27732 (1;DE;iIn German) 

Use of Circadian Lighting System to improve night shift alert- 
ness and performance of NRC Headquarters Operations 
Officers, 20:26365 (RA;US) 

PERSONNEL DOSIMETRY 

A quality control program for the thermoluminescence dosimeter 
(TLD) in personnel radiation monitoring, 20:27714 (R;KR;iIn 
Korean) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTECHNETATES 

Environmental applications of XANES: Speciation of T-in ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

PESTICIDES 
VALDRIFT 1.0: A valley atmospheric dispersion model with de- 
position, 20:27484 (R;US) 
PETIT PROCESS 
See DESULFURIZATION 
PETN 

Orientation-dependent shock response of explosive crystals, 

20:27362 (R;US) 
PETROCHEMICAL PLANTS 
Approaches for regeneration of amine-carboxylic acid extracts, 
20:27599 (R;US) 
PETROLEUM 
The cost of transportation’s oil dependence, 20:25203 (R;US) 
Catalytic Cracking 

Development of a three-phase reacting flow computer model for 

analysis of petroleum cracking, 20:25198 (R;US) 
Chemical Analysis 

U.S. Department of Energy Office of Inspector General report 
on inspection of analytical laboratories oversight at the Strate- 
gic Petroleum Reserve, 20:25225 (R;US) 

Compiled Data 

International petroleum statistics report, August 1995 (Contains 
glossary), 20:25210 (R;US) 

Petroleum marketing monthly, June 1995 with data for March 
1995, 20:25206 (R;US) 

Petroleum supply monthly, July 1995 with data for May 1995, 
20:25204 (R;US) 

Cracking 

Comparison of cracking kinetics for Kern River 650°F* 

residuum and Midway Sunset crude oil, 20:25199 (R;US) 
Data Compilation 

Petroleum supply monthly, August 1995 with data for June 

1995, 20:25205 (R;US) 
Enhanced Recovery 

An evaluation of Known remaining oil resources in the United 
States: Appendix. Volume 10, 20:25220 (R;US) 

An evaluation of known remaining oil resources in the United 
States: Project on advanced oil recovery and the states. Vol- 
ume 1, 20:25212 (R;US) 

An evaluation of known remaining oil resources in the state of 
California: Project on advanced oil recovery and the states. 
Volume 2, 20:25213 (R;US) 

An evaluation of known remaining oil resources in the state of 
Illinois: Project on advanced oil recovery and the states. Vol- 
ume 3, 20:25214 (R;US) 
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PETROLEUM 
Enhanced Recovery 


An evaluation of known remaining oil resources in the state of 
Kansas: Project on advanced oil recovery and the states. Vol- 
ume 4, 20:25215 (R;US) 

An evaluation of known remaining oil resources in the state of 
Louisiana: Project on advanced oil recovery and the states. 
Volume 5, 20:25216 (R;US) 

An evaluation of known remaining oil resources in the state of 
New Mexico: Project on advanced oil recovery and the 
states. Volume 6, 20:25217 (R;US) 

An evaluation of known remaining oil resources in the state of 
Oklahoma: Project on advanced oil recovery and the states. 
Volume 7, 20:25218 (R;US) 

An evaluation of known remaining oil resources in the state of 
Texas: Project on advanced oil recovery and the states. Vol- 
ume 8, 20:25219 (R;US) 

An evaluation of known remaining oil resources in the state of 
Wyoming: Project on advanced oil recovery and the states. 
Volume 9, 20:25197 (R;US) 

Market 

EIA model documentation: Petroleum Market Model of the Na- 
tional Energy Modeling System, 20:25211 (R;US) 

MWYV. Mineral oil data 1994, 20:25221 (1;DE;In German) 

Petroleum marketing monthly, September 1995 with data for 
June 1995, 20:25208 (R;US) 

Meetings 

Proceedings of the 1993 InterAmerican Petroleum and Gas 

Conference, 20:25202 (R;US) 
Petroleum industry 

Effects of the oil supply/demand trend in the west coast of the 
U.S. on the Asian market. Oil industry being faced with the 
strengthening of environmental regulations, 20:25222 
(R;JP;in Japanese) 

Pneumatic Transport 

Hydrophilic walls for lubricated pipelining of bitumens, 20:25224 

(RA;US) 
Pollution Regulations 

Effects of the oil supply/demand trend in the west coast of the 
U.S. on the Asian market. Oil industry being faced with the 
strengthening of environmental regulations, 20:25222 
(R;JP;in Japanese) 

Prices 

Petroleum marketing monthly, 20:25207 (R;US) 

The outlook for US oil dependence, 20:26172 (R;US) 
Production 

Improved recovery from Gulf of Mexico reservoirs, 20:25153 
(R;US) 

Improved recovery from Gulf of Mexico reservoirs. Quarterly 
status report, February 14, 1995—March 30, 1995, 20:25152 
(R;US) 

Increased oil production and reserves utilizing sec- 
ondary/tertiary recovery techniques on small reservoirs in the 
Paradox basin, Utah. Technical progress report, January 1, 
1995—March 31, 1995, 20:25190 (R;US) 

Increased oil production and reserves utilizing sec- 
ondary/tertiary recovery techniques on small reservoirs in the 
Paradox basin, Utah. Technica! progress report, April 1, 
1995—June 30, 1995, 20:25191 (R;US) 

Reserves 

An evaluation of known remaining oil resources in the state of 
Kansas: Project on advanced oil recovery and the states. Vol- 
ume 4, 20:25215 (R;US) 

An evaluation of known remaining oil resources in the state of 
Louisiana: Project on advanced oil recovery and the states. 
Volume 5, 20:25216 (R;US) 

An evaluation of known remaining oil resources in the state of 
New Mexico: Project on advanced oil recovery and the 
states. Volume 6, 20:25217 (R;US) 

An evaluation of known remaining oil resources in the state of 
Oklahoma: Project on advanced oil recovery and the states. 
Volume 7, 20:25218 (R;US) 

An evaluation of known remaining oil resources in the state of 


Texas: Project on advanced oil recovery and the states. Vol- 
ume 8, 20:25219 (R;US) 
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An evaluation of known remaining oil resources in the state of 
Wyoming: Project on advanced oil recovery and the states. 
Volume 9, 20:25197 (R;US) 

Statistical Data 

Petroleum marketing annual 1994 
20:25209 (R;US) 

Petroleum marketing monthly, 20:25207 (R;US) 

Petroleum marketing monthly, September 1995 with data for 
June 1995, 20:25208 (R;US) 

Supply and Demand 

Effects of the oil supply/demand trend in the west coast of the 
U.S. on the Asian market. Oil industry being faced with the 
strengthening of environmental regulations, 20:25222 
(R;JP;in Japanese) 

Surface Properties 

The application of the wetting balance technique oil reservoir 

characterisation, 20:25167 (R;AU) 
Wettability 
The application of the wetting balance technique oil reservoir 
characterisation, 20:25167 (R;AU) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 


PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 


PETROLEUM DEPOSITS 

See also OIL FIELDS 

An evaluation of known remaining oil resources in the United 
States: Project on advanced oil recovery and the states. Vol- 
ume 1, 20:25212 (R;US) 

Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach. [Quarterly report], April 1-June 
30, 1995, 20:25161 (R;US) 

From data acquisition to a deposit model. Programme, lectures, 
attendants, 20:25169 (1;DE;In German) 

Gypsy Field Project in reservoir characterization. [Quarterly 
progress report], January 1—March 31, 1995, 20:25164 (R;US) 

integration of advanced geoscience and engineering techniques 
to quantify interwell heterogeneity. Quarterly technical report, 
April 1-June 30, 1995, 20:25158 (R;US) 

Research program on fractured petroleum reservoirs. Second 
quarterly, April 1—June 30, 1995, 20:25155 (R;US) 

PETROLEUM INDUSTRY 

EIA model documentation: Petroleum Market Model of the Na- 
tional Energy Modeling System, 20:25211 (R;US) 

From upstream to downstream: Megatrends and latest develop- 
ments in Latin America's hydrocarbons sector, 20:26226 
(R;US) 

Petroleum marketing monthly, 20:25207 (R;US) 

Support of EOR to independent producers in Texas. [Quarterly 
report], January 30, 1995—April 30, 1995, 20:25173 (R;US) 

PETROLEUM PRODUCTS 

See also FUEL OILS 

GASOLINE 

Petroleum marketing annual 1994 
20:25209 (R;US) 

Petroleum marketing monthly, 20:25207 (R;US) 

Petroleum marketing monthly, June 1995 with data for March 
1995, 20:25206 (R:US) 

Petroleum marketing monthly, September 1995 with data for 
June 1995, 20:25208 (R;US) 

Petroleum supply monthly, August 1995 with data for June 
1995, 20:25205 (R;US) 

Petroleum supply monthly, July 1995 with data for May 1995, 
20:25204 (R;US) 

PETROLEUM REFINERIES 

Conversion of high carbon refinery by-products: Mechanical 
completion and start-up new transport reactor system. Third 
quarterly technical progress report, April-June 1995, 
20:25200 (R;US) 

Development of a three-phase reacting flow computer model for 
analysis of petroleum cracking, 20:25198 (R;US) 


(Contains glossary), 


(Contains glossary), 





Environmental applications of XANES: Speciation of Tin ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

PETROLEUM STOCKS 

See INVENTORIES 
PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PHANEROCHAETE 

Regulation of coal degradation by fungi. Third quarterly report, 

January 1995—March 1995, 20:25088 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHASE SPACE 

Diffusion in phase space, 20:27092 (R;US) 

Radiation-induced structural changes. 5. Physics and chemistry 
of mesoscopic systems, 20:28214 (R:JP;ln Japanese) 

PHASE STABILITY 

Phase control and intra-pulse phase compensation of the Ad- 
vanced Photon Source (APS) linear accelerator, 20:27107 
(R;US) 

PHASE TRANSFORMATIONS 

Detection of field-induced phase transition using neutron diffrac- 
tion, 20:28185 (IA;AT;In German) 

Magnetic phase transitions in 
20:28239 (IA;AT;In German) 

Synchrotron studies of narrow band materials. Progress report, 
July 1, 1994—June 30, 1995, 20:26518 (R;US) 

PHENYLCARBINOL 
See BENZYL ALCOHOL 
PHI-1680 MESONS 

Hadronic decays of the D,; meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 

PHOSPHATE GLASS 
Properties of a new average power Nd-doped phosphate laser 
glass, 20:27033 (R;US) 
PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHATES 
See also ACID PHOSPHATES 
BARIUM PHOSPHATES 
CALCIUM PHOSPHATES 
SODIUM PHOSPHATES 
STRONTIUM PHOSPHATES 
TITANIUM PHOSPHATES 
ZIRCONIUM PHOSPHATES 

Growth morphology of vicinal hillocks on the (101) face of 

KH2PO,: Evidence of surface diffusion, 20:26804 (R;US) 
PHOSPHORS 

See also GLASS SCINTILLATORS 

Effects of processing on the low-voltage performance of 
cathodoluminescent garnet phosphors, 20:28570 (R;US) 

Relationship between microstructure and efficiency of lithium sil- 
icate scintillating glasses: The effect of alkaline earths, 
20:27253 (R;US) 

Sputter deposition of ZnS:Mn/SrS:Ce multilayer stacks for use 
as white phosphor thin film electroluminscent panels, 
20:28568 (R;US) 

PHOSPHORYLASES 

See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 

Pre-thymic somatic mutation leads to high mutant frequency 


at hypoxanthine-guanine phosphoribosyltransferase gene, 
20:27628 (RA;US) 


PHOTOCHEMISTRY 
Proceedings of the Nineteenth DOE Solar Photochemistry Re- 
search Conference, 20:26806 (R;US) 
PHOTODETECTORS 
Photoconducting ultraviolet detectors based on GaN films 
grown by electron cyclotron resonance molecular beam epi- 
taxy, 20:27271 (R;US) 
PHOTOELECTROMAGNETIC EFFECT 
See MAGNETIC FIELDS 


R, _yYxFeq4 Ti (R=Pr,Tb), 


PHYSICAL PROTECTION DEVICES 


PHOTOFISSION 
Analysis of 2°° Bi and 258 U photofission cross section in the quasi- 
deuteron region of photonuclear absorption, 20:28050 (R;BR) 
PHOTOGRAPHS 
See IMAGES 
PHOTOLUMINESCENCE 
Abnormal behaviour of luminescence of chemically oxidized 
porous silicon, 20:28161 (IA;AT:in German) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 

TXRF of light elements using different excitation conditions, 

20:26750 (IA;AT:In German) 
PHOTON BEAMS 

Entropy and emittance of particle and photon beams, 20:27849 
(R;US) 

Method for microbeam radiation therapy, 20:27649 (PA;US) 

Photonstatistics at the fiberglass divider, 20:28054 (IA;AT;In 
German) 

PHOTON DETECTION (X-RAY) 

See X-RAY DETECTION 

PHOTON TRANSPORT 

Multigroup Boltzmann Fokker Planck electron-photon transport 

capability in MCNPta¢emark 20:28110 (R;US) 
PHOTON-LEPTON INTERACTIONS 

Searching for leptoquarks in 

20:27906 (R:BR) 
PHOTON-MOLECULE COLLISIONS 
Photoabsorption, photoionization and photodissociation cross 
sections, 20:28141 (RA;XA) 
PHOTON-NEUTRON INTERACTIONS 
Neutron - multiphoton exchange, 20:28099 (IA;AT;In German) 
PHOTONS 

See also COSMIC PHOTONS 

Diphoton production in pp collisions at ,/s = 1.8 TeV, 20:27903 
(R;US) 

Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R:US) 

Single photon, photon-jet and diphoton production at DO, 
20:27904 (R;US) 

PHOTOSENSITIVITY 

Production of endogene porphyrins in order to treat cells photo- 

dynamically, 20:27639 (IA;AT;In German) 
PHOTOSYNTHESIS 

Photosynthesis, environmental change, and plant adaptation: 
Research topics in plant molecular ecology. Summary report 
of a workshop, 20:27464 (R;US) 

PHOTOVOLTAIC POWER PLANTS 

Emerging photovoltaic module technologies at PVUSA: A five- 
year assessment, 20:25730 (R;US) 

Kerman Photovoltaic Power Plant R&D data collection computer 
system operations and maintenance, 20:25728 (R;US) 

PVUSA construction and safety: Experience, lessons learned 
and costs, 20:25729 (R:US) 

PHOTOVOLTAIC POWER SUPPLIES 

PVUSA: The value of photovoltaics in the distribution system. 
The Kerman Grid-Support Project, 20:25731 (R;US) 

Photovoltaics for utility scale applications (PVUSA): Phase 2. 
First technical report 1995, 20:25732 (R;US) 

Solar future for Bavaria. Solar walls in the building of the 
Bavarian State Ministry for Regional Development and Envi- 
ronment, 20:25733 (1;DE;in German) 

Test report on the Abacus 30 kW bimode® inverter and maxi- 
mum power tracker (MPT), 20:25726 (R;US) 

PHYSICAL PROTECTION 

Modeling ground vehicle acoustic signatures for analysis and 

synthesis, 20:25624 (R;US) 
PHYSICAL PROTECTION DEVICES 

See also SECURITY SEALS 

Preventing unauthorized use of firearms by implementing use 
control technologies, 20:27310 (R;US) 


electron-photon collisions, 
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PHYSICAL RADIATION EFFECTS 


PHYSICAL RADIATION EFFECTS 
Microanalysis of ion-irradiated stainless steel by utilizing FE- 
TEM, 20:26546 (RA;JP;In Japanese) 
PHYSICAL VAPOR DEPOSITION 
Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 
P1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 
PILOT PLANTS 
See also WIPP 
Level 3 Baseline Risk Assessment for Building 3515 at Oak 
Ridge National Lab., Oak Ridge, TN, 20:25557 (R;US) 
Molten-caustic-leaching system integration project. Quarterly re- 
port ending March 29, 1991, 20:25056 (R;US) 
PIN STRIPE EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
PINS (FUEL) 
See FUEL PINS 
PION REACTIONS 
2 D x* analysis of pion interferometry data from the AGS, 
20:28052 (R;BR) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
Analysis of pion production data from E-802 at 14.6 GeV/c using 
ARC, 20:28049 (R;US) 
Hadronic decays of the Ds meson and a model-independent de- 
termination of the branching fraction for the D, decay of to Phi 
Pi, 20:27985 (R;US) 
Recent results from E866 and scaling between K* and protons 
in E802, 20:28048 (R;US) 
PIONS MINUS 
Electroproduction of charged pions from 'H, *H, *°Ca and 
208 Pb, 20:28077 (R;XJ) 
Nuclear effect for backward pion production in p-A interactions, 
20:28078 (R;XJ) 
One-spin pion asymmetry in the dt + A — 2+(90°) + X pro- 
cess, 20:28070 (RA;Xu;in Russian) 
PIONS PLUS 
Cumulative pion and proton production in p-D collisions at 4.45 
and 8.9 GeV/c, 20:28071 (RA;XJ) 
Electroproduction of charged pions from 'H, °H, 4°Ca and 
208 Pb, 20:28077 (R;XJ) 
Nuclear effect for backward pion production in p-A interactions, 
20:28078 (R;XJ) 
One-spin pion asymmetry in the dt + A — 2+(90°) + X pro- 
cess, 20:28070 (RA;XuJ;in Russian) 
PIPE JOINTS 
Remote connector development study, 20:25258 (R;US) 
PIPELINES 
Hydrophilic walls for lubricated pipelining of bitumens, 20:25224 
(RA;US) 
PIPES 
An analytical model for calculating pressure rise in a room due 
to refrigerant spills from piping rupture, 20:26057 (R;US) 
Apparatus and method for detecting leaks in piping, 20:26880 
(PA;US) 
Apparatus for inspecting piping, 20:27298 (PA;US) 
Apparatus for moving a pipe inspection probe through piping, 
20:26882 (PA;US) 
Evaluation on thermal aging embrittlement of cast stainless steel 
components in domestic PWRs, 20:26547 (R;KR;In Korean) 
Key results for the NRC’s Short Cracks in Piping and Piping 
Welds Research Program, 20:25938 (RA;US) 
Modelling of ratchetting, 20:25816 (R;FR;In French) 
Seismic design evaluation guidelines for buried piping for the 
DOE HLW Facilities, 20:25280 (R;US) 
The inspection of a radiologically contaminated pipeline using a 
teleoperated pipe crawler, 20:26908 (R;US) 
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PIRCON-PECK PROCESS 
See DESULFURIZATION 


PITTSBURGH OXYDESULFURIZATION PROCESS 
See DESULFURIZATION 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANTS 
See also HERBS 
SHRUBS 
TREES 
VEGETABLES 
Photosynthesis, environmental change, and plant adaptation: 
Research topics in plant molecular ecology. Summary report 
of a workshop, 20:27464 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLANTS (PILOT) 
See PILOT PLANTS 


PLANTS (POWER) 
See POWER PLANTS 


PLASMA 
See also COLD PLASMA 

FISSIONING PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
ROTATING PLASMA 

1995 International Sherwood Fusion Theory Conference, 
20:28255 (R;US) 

Diagnostic techniques for thermal plasmas, 20:26825 (RA;US) 

From molecules to particles in silane plasmas, 20:28304 (R;CH) 

Fundamental studies of the plasma extraction and ion beam for- 
mation processes in inductively coupled plasma mass 
spectrometry, 20:27291 (R;US) 

Growth curve analysis for plasma profiles using smoothing 
splines. Final report, January 1993—January 1995, 20:28265 
(R;US) 

Heavy ion acceleration by nonlinear magnetosonic waves in a 
two-ion-species plasma, 20:28331 (R;JP) 

Plasma diagnostics with optical interferometry, 
(IA;AT;In German) 

Proposed generation and compression of a target plasma for 
MTF, 20:28295 (R;US) 

Sheath impedance effects in very high frequency plasma experi- 
ments, 20:28301 (R;CH) 

Simulation of double layers, 20:28517 (R;BR) 

The interaction of intense subpicosecond laser pulses with un- 
derdense plasmas, 20:28347 (R;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA DENSITY 

Rational choices for the wavelengths of a two color interferome- 

ter, 20:28322 (R;US) 
PLASMA DIAGNOSTICS 

A transmission grating spectrometer for plasma diagnostics, 
20:28297 (R;US) 

Helium | line intensity ratios in a plasma for the diagnostics of 
fusion edge plasmas, 20:28311 (R;JP) 

Laser plasma diagnostics of dense plasmas, 20:28345 (R;US) 

Performance comparison of streak camera recording systems, 
20:28332 (R;US) 

Signal Based Mixing Analysis for the magnetohydrodynamic 
mode reconstruction from homodyne microwave refiectome- 
try, 20:28388 (R;JP) 

Soft x-ray diagnostics for pulsed power machines, 20:28293 
(R;US) 

UEDGE code comparisons with DIlIl-D bolometer data, 
20:28334 (RA;US) 


20:28287 





PLASMA GUNS 
Active plasma source formation in the MAP diode, 20:26573 
(R;US) 
PLASMA IMPURITIES 
Behavior of impurities in various wall conditions (Stainless steel, 
carbonization, boronization) of Heliotron E device, 20:28289 
(RA;JP;In Japanese) 
Monte-Carlo Impurity transport simulations in the edge of the 
Dill-D tokamak using the MCI code, 20:28275 (R;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Summary of recent studies of beam-driven BAE and chirping 
modes in DIlI-D, 20:28271 (R;US) 
PLASMA JETS 
LLNL large-area inductively coupled plasma (ICP) source: Ex- 
periments, 20:27808 (R;US) 
Numerical simulation of nonequilibrium effects in argon plasma 
jets, 20:28197 (RA;US) 
PLASMA MACROINSTABILITIES 
See also EDGE LOCALIZED MODES 
PARAMETRIC INSTABILITIES 
Stabilization of global MHD instabilities by toroidal plasma rota- 
tion, 20:28279 (R;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
Proposed generation and compression of a target plasma for 
MTF, 20:28295 (R;US) 
PLASMA SCRAPE-OFF LAYER 
Monte-Carlo Impurity transport simulations in the edge of the 
Dill-D tokamak using the MCI code, 20:28275 (R;US) 
UEDGE code comparisons with DIill-D bolometer data, 
20:28334 (RA;US) 
PLASMA SHEATH 
Sheath impedance effects in very high frequency plasma experi- 
ments, 20:28301 (R;CH) 
PLASMA SIMULATION 
Simulation of double layers, 20:28517 (R;BR) 
Unstructured 3-D electromagnetic calculations using the dis- 
crete surface integration model, 20:28338 (R;US) 
PLASMA SWITCHES 
Explosively formed fuse opening switches for multi-joule appli- 
cations, 20:28384 (R;US) 
Plasma gate switch experiment on Pegasus ||, 20:27000 (R;US) 
PLASMA WAVES 
Marshak waves: Constant flux vs constant T-a (slight) paradigm 
shift, 20:28336 (R;US) 
PLASTER OF PARIS 
See GYPSUM CEMENTS 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTICITY 
Shock wave plasticity in Mo at 293K and 1673K, 20:28171 (R;US) 
PLASTICS 
See also POLYSTYRENE 
POLYURETHANES 
Catalytic multi-stage liquefaction of coal. Ninth quarterly report, 
October 1, 1994—December 31, 1994, 20:25063 (R;US) 
Conversion of municipal solid waste to hydrogen, 20:26417 
(R;US) 
Energy and environmental (JSR) research emphasizing low- 
rank coal, 20:26389 (R;US) 
PLATES 
Launch capabilities to 16 km/s, 20:26886 (R;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 


Film synthesis on powders by cathodic arc plasma deposition, 
20:26566 (R;US) 


PLUTONIUM 
Remote Handling 


PLATINUM ALLOYS 
High-field magnetization studies of U2T2Sn (T=Co, Ir, Pt) com- 
pounds, 20:26554 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 

Ames Laboratory site environmental report, Calendar year 
1994, 20:25312 (R;US) 

Computer-aided mapping of stream channels beneath the 
Lawrence Livermore National Laboratory Super Fund Site, 
20:25505 (RA;US) 

PLUTONIUM 
Biological Accumulation 

Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 

Corrosion 

A review of the corrosion and pyrophoricity behavior of uranium 

and plutonium, 20:25278 (R;US) 
Criticality 

TRANSX/DANT benchmark studies using a ENDF/B-V based 

MATXS library, 20:25913 (R;US) 
Dosimetry 

Bayesian methods for interpreting plutonium urinalysis data, 

20:27718 (R;US) 
Gamma Spectroscopy 

Plutonium gamma-ray measurements for mutual reciprocal in- 
spections of dismantled nuclear weapons, 20:25638 (R;US) 

inhalation 

Reference computations of public dose and cancer risk from air- 
borne releases of uranium and Class W plutonium, 20:27725 
(R;US) 

Nondestructive Analysis 

Passive neutron assay of heterogeneous waste drums using the 

segmented Add-a-Source method, 20:25602 (R;US) 
Nuclear Materials Management 

Comparison of NDA and DA measurement techniques for ex- 
cess Pu powders at the Hanford Site: Operator and IAEA 
experience, 20:25639 (R;US) 

Evaluation and development plan of NRTA measurement meth- 
ods for the Rokkasho Reprocessing Plant, 20:25254 (R;US) 

Nonproliferation analysis of the reduction of excess separated 
plutonium and high-enriched uranium, 20:25585 (R;US) 

Origin 
Determination of plutonium metal origins, 20:25634 (R;US) 
Production 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 

sequences, 20:25568 (R;US) 
Pyrolysis 

A review of the corrosion and pyrophoricity behavior of uranium 

and plutonium, 20:25278 (R;US) 
Qualitative Chemical Analysis 

Expected precision of neutron multiplicity measurements of 

waste drums, 20:27247 (R;US) 
Radioactive Waste Processing 

Plutonium Finishing Plant. Interim plutonium stabilization engi- 

neering study, 20:25369 (R;US) 
Radioactive Waste Storage 

A review of the corrosion and pyrophoricity behavior of uranium 
and plutonium, 20:25278 (R;US) 

Plutonium Finishing Plant. Interim plutonium stabilization engi- 
neering study, 20:25369 (R;US) 

Radiochemical Analysis 
Determination of plutonium metal origins, 20:25634 (R;US) 
Radiometric Analysis 

In-piant experience with passive-active shufflers at Los Alamos, 

20:27246 (R;US) 
Recycling 

Expected precision of neutron multiplicity measurements of 

waste drums, 20:27247 (R;US) 
Remote Handling 


Integrated facilities modeling using QUEST and IGRIP, 
20:26887 (R;US) 
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PLUTONIUM 
Safeguard Regulations 


Sateguard Regulations 

Comparison of NDA and DA measurement techniques for ex- 
cess Pu powders at the Hanford Site: Operator and IAEA 
experience, 20:25639 (R;US) 

Separation Processes 
Design, synthesis, and evaluation of polyhydroxamate chelators 
for selective complexation of actinides, 20:25323 (R;US) 
Solubility 
A data base for thermodynamic modeling of +lll actinide solubil- 
in concentrated Na-Cl-SO,-CO3-PO, _ electrolytes, 
20:25407 (R;US) 

Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Tc: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 

Tailings 

Authorization for use of an alternate method of processing turn- 
ings: 234-5 Building, briquetting of plutonium turnings, 
20:25247 (R;US) 

Transmutation 

AIP conference on accelerator driven transmutation technolo- 
gies and applications, Las Vegas, Nevada, July 25-29, 1994, 
20:25320 (R;US) 

Enhancements to transmutation system performance through 
use of an accelerator/fluid fuel combination, 20:25321 (R;US) 

Front-end and back-end electrochemistry of molten salt in 
accelerator-driven transmutation systems, 20:25324 (R;US) 

Uptake 

Bayesian methods for interpreting plutonium urinalysis data, 

20:27718 (R;US) 
Vitrification 

SRS vitrification studies in support of the U.S. program for dis- 
position of excess plutonium, 20:25469 (R;US) 

Technical aspects of the plutonium vitrification option, 20:25470 
(R;US) 

PLUTONIUM 238 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
PLUTONIUM 239 

Crystalline ceramics: Waste forms for the disposal of weapons 
plutonium, 20:25390 (R;US) 

Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 

Nuclear waste management and criticality safety, 20:25426 
(R;US) 

The measurement of independent yields of 25°Pu fission frag- 
ments induced by thermal neutrons using -+y-ray spectroscopy, 
20:27241 (R;XJ;in Russian) 

PLUTONIUM 240 

Fabrication of 12% *4°Pu calorimetry standards, 20:25614 (R;US) 

Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 

PLUTONIUM 241 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
PLUTONIUM 242 

Non-destructive assay of ®4@Pu by resonance neutron capture, 

20:25588 (R;US) 
PLUTONIUM DIOXIDE 

Plutonium dioxide storage: Conditions for preparation and han- 

dling, 20:25260 (R;US) 
PLUTONIUM NITRATES 

TRANSX/DANT benchmark studies using a ENDF/B-V based 

MATXS library, 20:25913 (R;US) 
PLUTONIUM OXIDES 

See also PLUTONIUM DIOXIDE 

Fabrication of 12% *4°Pu calorimetry standards, 20:25614 (R;US) 

Implementation of IAEA safeguards at the Rocky Flats Environ- 
mental Technology Site, 20:25623 (R;US) 

PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 

See ELECTRIC CONTACTS 
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POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POKHRAN EVENT 

See NUCLEAR EXPLOSIONS 
POLAR COMPOUNDS 

Phase equilibria in strong polar fluids using a perturbed hard- 
sphere-chain equation of state combined with three different 
association models, 20:26793 (R;US) 

POLARIZABILITY 
On the polarizability of the neutron, 20:28105 (IA;AT;In German) 
POLARIZED BEAMS 

Polarized proton acceleration program at the AGS and RHIC, 
20:27078 (R;US) 

Spin dynamics in storage rings and linear accelerators, 
20:27095 (RA;US) 

POLARIZED TARGETS 
Polarized targets in high energy physics, 20:27171 (RA;US) 
POLLUTANTS 

Impact of dynamic changes of air composition and climate on 
terrestrial ecosystems in Hessen. Pt. 1. Impact of selected hy- 
drocarbons and their daughter products (especially ozone) on 
plants, 20:27737 (R;DE;in German) 

in situ RF/microwave remediation of soil experiment overview, 
20:27538 (R;US) 

Processing of pollutants in dielectric-barrier plasma reactors, 
20:26828 (R;US) 

POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
LAND POLLUTION ABATEMENT 
Pollution prevention cost savings potential, 20:26203 (R;US) 
POLLUTION CONTROL EQUIPMENT 
See aiso AIR FILTERS 
INERTIAL SEPARATORS 
SCRUBBERS 

Air toxics being measured more accurately, controlled more ef- 

fectively, 20:25784 (R;US) 
POLLUTION REGULATIONS 

Trash, ash, and the Phoenix: Waste-to-energy facilities after the 

Supreme Court decision of May 2, 1994, 20:26178 (R;US) 
POLLUTION SOURCES 

Getting the most from your AQUIS database for air emission in- 
ventories, 20:27450 (R;US) 

Natural organic compounds as tracers for biomass combustion 
in aerosols, 20:25691 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See EPOXIDES 

ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
See MOLECULES 
POLYCYCLIC AROMATIC HYDROCARBONS 

A laser-excited synchronous fluorescence spectrometer for 
benzo(a)pyrene, 20:26749 (R;US) 

Field screening of polycyclic hydrocarbons contamination in soil 
using a portable synchronous scanning spectrofluorometer, 
20:26385 (R;US) 

Sorption and chemical transformation of PAH’s on coal fly ash, 
20:25095 (R;US) 

Use of ozone for the oxidation of polycyclic aromatic hydrocar- 
bons in soil, 20:27529 (R;DE;In German) 

POLYENES 

Dynamics of ultrafast internal conversion processes studied by 
femtosecond time-delayed photoelectron spectroscopy, 
20:26812 (R;US) 

POLYETHYLENES 
See also POLYTETRAFLUOROETHYLENE 
Hugoniot equation of state of polymers, 20:26689 (R;US) 
POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 





Advanced composite polymer electrolyte fuel cell membranes, 
20:26133 (R;US) 

Cationically polymerizable monomers derived from renewable 
sources. Final report, 20:26672 (R;US) 

Electric field-induced deformation of polyelectrolyte gels, 
20:26661 (R;US) 

Liquid-liquid equilibria for polymer solutions and blends, includ- 
ing copolymers, 20:26794 (R;US) 

Proceedings of the 6th Japan-China bilateral symposium on ra- 
diation chemistry, 20:26815 (R;JP) 

Vacuum deposited polymer/metal films for optical applications, 
20:27279 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENYLS 

Electric transport in polyphenyl electroluminescence electronic 
elements, 20:26679 (IA;AT;In German) 

Optical and electronic properties of poly(para-phenylene) by first 
principles calculations and experimental results, 20:26680 
(IA;AT) 

POLYSTYRENE 

Hugoniot equation of state of polymers, 20:26689 (R;US) 
POLYSULFIDES 

See SULFIDES 
POLYTETRAFLUOROETHYLENE 

Effect of particle morphology on input and propagated stress 
wave profiles for two highly-porous polytetrafluoroethylene 
powders, 20:26735 (R;US) 

POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYURETHANES 

Characterization of polyurethane systems which contain low lev- 
els of free TDI, 20:26720 (R;US) 

POLYVINYLS 

See also POLYSTYRENE 

Exciton annihilation studies in poly(p-phenylene vinyiene), 
20:26734 (R;US) 

POMERANCHUK PARTICLES 

Results on hard diffractive production, 20:27948 (R;US) 
POMERONS 

See POMERANCHUK PARTICLES 
POPULATION DYNAMICS 

CensusPius: A sampling and prediction approach for the 2000 
census of the United States, 20:28508 (R;US) 

POROSITY 

Characterization of porosity via secondary reactions. Quarterly 
technical progress report, 1 January 1995-31 March 1995, 
20:25081 (R;US) 

POROUS MATERIALS 

A morphological-approach for two-phase porous medium- 
transport and optimum design applications in energy 
engineering, 20:26923 (RA;US) 

An overview of instability and fingering during immiscible fluid 
flow in porous and fractured media, 20:27547 (R;US) 

Effective parameters, effective processes: From porous flow 
physics to in situ remediation technology, 20:27545 (R;US) 

Magnetic resonance imaging of convection in porous media, 
20:26925 (RA;US) 

Modeling underground explosions in 
20:26699 (RA;US) 

Modification of reservoir chemical and physical factors in steam- 
floods to increase heavy oil recovery. Quarterly report, 
October 1—December 31, 1994, 20:25182 (R;US) 

Multidimensional DDT modeling of energetic 
20:27308 (R;US) 

Radionuclide behavior in water saturated porous media: 
Diffusion and infiltration coupling of thermodynamically and ki- 
netically controlled radionuclide water - mineral interactions, 
20:27544 (R;US) 

Synthesis of surfactant-templated mesoporous materials from 
homogeneous solutions, 20:26732 (R;US) 


porous limestone, 


materials, 


POWER GENERATION 


PORPHYRINS 
See also CHLOROPHYLL 
MYOGLOBIN 
Light hydrocarbon gas conversion using porphyrin catalysts, 
20:25230 (R;US) 
PORTMANTEAU EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
PORTS 
See HARBORS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

DOE Oak Ridge Environmental Restoration Program technical 
support contractor monthly project status report, 20:27526 
(R;US) 

POSITION (OPTICAL) 
See COORDINATES 
POSITION (RADIO) 
See COORDINATES 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITIVE IONS 
See CATIONS 
POSITRON COMPUTED TOMOGRAPHY 
A wavelet phase filter for emission tomography, 20:27630 (R;US) 
Research symposium proceedings. Final report, 20:27632 (R;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 

investigation of segregation in Au-30at%Pt using positron anni- 

hilation, 20:28183 (IA;AT;In German) 
POSITRONS 

Positron annihilation in Guinier-Preston-zones 

20:28205 (IA;AT;In German) 

POSTULATED PARTICLES 
See also GLUONS 

HEAVY LEPTONS 
HIGGS BOSONS 
MAGNETIC MONOPOLES 
POMERANCHUK PARTICLES 
SPARTICLES 
TOP PARTICLES 

Search for squarks and gluinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 

Searching for the H dibaryon at Brookhaven, 20:27979 (RA;US) 

Supergravity grand unification, proton decay and cosmological 
constraints, 20:27926 (R;US) 

POTASSIUM ALLOYS 

Synchrotron studies of narrow band materials. Progress report, 

July 1, 1994—June 30, 1995, 20:26518 (R;US) 
POTASSIUM OXIDES 

Synchrotron studies of narrow band materials. Progress report, 

July 1, 1994—June 30, 1995, 20:26518 (R;US) 
POTENTIAL SCATTERING 
Inverse geophysical and potential scattering on a small body, 
20:27750 (R;US) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 
POWER DENSITY 

Automatic ID heat load generation in ANSYS code, 20:27090 
(R;US) 

POWER DISTRIBUTION SYSTEMS 

Modulation and SSR tests performed on the BPA 500 kV thyris- 
tor controlled series capacitor unit at Slatt substation, 
20:26112 (R;US) 

Security studies at the planning stage: influence of severe inci- 
dents on the stability of the French power system, 20:26109 
(R;FR;In French) 

Transmission and distribution technologies: Program overview, 
FY 1993-FY 1994, 20:26108 (R;US) 

POWER GENERATION 

See also COGENERATION 

A calculation program for electricity generation costs using LO- 
TUS, 20:25902 (R;KR;In Korean) 


in AlAg*, 
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POWER GENERATION 


Biomass fuel from woody crops for electric power generation, 
20:25689 (R;US) 

Environmental externalities in energy production, 20:26170 
(RA;DK;In Danish) 


POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
WIND POWER PLANTS 
Meeting performance goals by the use of experience data, 
20:25978 (R;US) 
The defense-in-depth safety concept for instrumentation and 
control of pressurized water power plant, 20:25992 (IA;EG) 


POWER REACTORS 
See also BWR TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
DFR REACTOR 
EBR-2 REACTOR 
IGNALINSK-2 REACTOR 
MSRE REACTOR 
PWR TYPE REACTORS 
SPACE POWER REACTORS 
Gas processing in the nuclear industry, 20:26016 (RA;US) 
Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 
POWER SUBSTATIONS 
Modulation and SSR tests performed on the BPA 500 kV thyris- 


tor controlled series capacitor unit at Slatt substation, 
20:26112 (R;US) 


POWER SUPPLIES 
See also MARX GENERATORS 
PHOTOVOLTAIC POWER SUPPLIES 

Analysis of the electrical noise from the APS kicker magnet 
power supplies, 20:27113 (R;US) 

Correction magnet power supplies for APS machine, 20:27155 
(R;US) 

Design and operating experience of a 40 MW, highly-stabilized 
power supply, 20:26993 (R;US) 

How do plasma flow switches scale with current? Issues in the 
6 MA to 30 MA regime, 20:26250 (R;US) 

Performance of a 2-megawatt high voltage test load, 20:27104 
(R;US) 

Performance of the ramping power supplies for the APS booster 
synchrotron, 20:27105 (R;US) 

Pulsed power supply for PAR injection/extraction septum mag- 
net, 20:27152 (R;US) 

Pulsed power supply for three APS septum magnets, 20:27156 
(R;US) 

Ramp tuning of the APS booster synchrotron magnet power 
supplies, 20:27111 (R;US) 

Reduction of multipactor in RF ceramic windows using a simple 
titanium-vapor deposition system, 20:27102 (R;US) 

Results of Russian/US high performance DEMG experiment, 
20:26997 (R;US) 

Synchrotron power supply light source note, 20:27154 (R;US) 


POWER SYSTEMS 

Modulation and SSR tests performed on the BPA 500 kV thyris- 
tor controlled series capacitor unit at Slatt substation, 
20:26112 (R;US) 

Multilevel converters — A new breed of power converters, 
20:26106 (R;US) 

POWER TRANSMISSION 

BPA/Puget Power Northwest Washington Transmission Project. 
Summary of the Supplemental Draft Environmental Impact 
statement, 20:26117 (R;US) 

Wave energy converters. Generic technical evaluation study. 
Annex report B4. Electrical systems, control and grid interac- 
tion, 20:25768 (R;DK) 

POWER TRANSMISSION LINES 


BPA/Puget Power Northwest Washington Transmission Project. 
Final Environmental Impact Statement, 20:26115 (R;US) 
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BPA/Puget Power Northwest Washington Transmission Project. 
Summary of the Supplemental Draft Environmental Impact 
statement, 20:26117 (R;US) 

BPA/Puget Power Northwest Washington Transmission Project. 
Supplemental Draft Environmental Impact Statement, 
20:26118 (R;US) 

Robotic maintenance of the EDF transmission (63 to 400 kV) 
network: feasibility study and effects on tower design, 
20:26111 (R;FR;In French) 

Summary of the supplemental draft Environmental Impact 
Statement. BPA/Puget Power, Northwest Washington Trans- 
mission Project, 20:26114 (R;US) 

Targeting commercial and industrial customers with GIS, 
20:26220 (RA;US) 

The strategy for reactive energy compensation on the French 400 
kV network. Long term orientations, 20:26110 (R;FR;In French) 

POWER TRANSMISSION TOWERS 

Summary of the supplemental draft Environmental Impact 
Statement. BPA/Puget Power, Northwest Washington Trans- 
mission Project, 20:26114 (R;US) 

PRAIRIE ISLAND-2 REACTOR 

Development and field validation of advanced array probes for 

steam generator inspection, 20:26973 (RA;US) 
PRASEODYMIUM 

Magnetic phase transitions 

20:28239 (IA;AT;In German) 
PRASEODYMIUM COMPLEXES 

Determination of dissociation constant of rhodanates complexes 
of Pr and Sm by means of spectrophotometric method, 
20:26785 (IA;PL;In Polish) 

PRASEODYMIUM IONS 
Quercetin-5’-sulfonic acid for spectrophotometric determination 


of praseodymiumi(IIl) and neodymiumiIIl), 20:26756 (IA;PL;in 
Polish) 


Tunable, CW, multicolor visible upconversion fiber lasers oper- 
ating at room temperature, 20:26994 (R;US) 
PREDICTION 
See FORECASTING 
PRESSURE (VAPOR) 
See VAPOR PRESSURE 
PRESSURE DROP 

Effect of Condensate Flow Rate on the Pressure Drop of Steam 

Condensers, 20:25819 (IA;EG) 
PRESSURE GAGES 

Characterization of a surface micromachined pressure sensor 

array, 20:27027 (R;US) 
PRESSURE TUBES 

Status of LWR primary pressure boundary structural materials, 

20:25934 (R;KR;In Korean) 
PRESSURE VESSELS 

Abstracts of the 2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels. Vol. 2: Operation, 
environment and industrial applications, 20:26944 (1;EG) 

Analysis of gamma ray displacement damage in Light Water 
Reactor pressure vessels, 20:25807 (R;US) 

Heavy-Section Steel Irradiation Program. Volume 5, No. 2, 
Progress report, April 1994—September 1994., 20:26569 
(R;US) 

Heavy-Section Steel Technology Program Semiannual progress 
report, Apri+September 1993. Volume 10, No. 2, 20:25971 
(R;US) 

Reactor pressure vessel structural integrity research, 20:25939 
(RA;US) 

Status of LWR primary pressure boundary structural materials, 
20:25934 (R;KR;In Korean) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 


Status of LWR primary pressure boundary structural materials, 
20:25934 (R;KR;In Korean) 


in R, _x¥xFeq4Ti (R=Pr,Tb), 





PRIMARY COOLANT CIRCUITS 

Evaluation on thermal aging embrittlement of cast stainless steel 

components in domestic PWRs, 20:26547 (R;KR;In Korean) 
PRINTED CIRCUITS 

Automated plasma control with optical emission spectroscopy, 
20:27029 (R;US) 

Characterization of solder flow on PWB surfaces, 20:27018 
(R;US) 

Inspection of chemically roughened copper surfaces using 
optical interferometry and scanning electron microscopy: Es- 
tablishing a correlation between surface morphology and 
solderability, 20:27024 (R;US) 

NCMS PWB program report surface finishes team task WBS 
No. 3.1.1: Phase 1, Etching Studies: Chemical etching of 
copper for improved sokerability, 20:27015 (R;US) 

Removal of field and embedded metal by spin spray etching, 
20:27005 (PA;US) 

Telemetry engineering and fabrication alternative soldering tech- 
niques for CFC elimination, 20:26991 (R;US) 

Tin electroplating/stripping evaluation. Topical report, 20:26394 
(R;US) 

PRINTING AND PUBLISHING INDUSTRY 

Integrating multi-technique research on industry-specific at- 

tributes, 20:26440 (RA;US) 
PROBABILISTIC ESTIMATION 
The quantitative failure of human reliability analysis, 20:26102 
(R;US) 
PROBES 
See also ELECTRIC PROBES 
NEUTRON PROBES 

Acceptance test report for the ultra high pressure bore head for 
use in the self-installing liquid observation well, 20:25443 
(R;US) 

Apparatus for inspecting piping, 20:27298 (PA;US) 

Apparatus for moving a pipe inspection probe through piping, 
20:26882 (PA;US) 

Device for inspecting vessel surfaces, 20:26881 (PA;US) 

Noise measurements in shunted, shorted, and fully electroded 
quartz gauges in the Saturn plasma radiation source x-ray 
simulator, 20:25650 (R;US) 

Shock characterization of TOAD pins, 20:27372 (R;US) 

PROCEEDINGS 
Point of research presentation in the ninety-second cokemaking 
congress (1992), 20:25072 (1;JP;In Japanese) 

PROCESS CONTROL 

input/output modeling for process control, 20:28506 (RA;US) 
PROCESSES (ISENTROPIC) 

See ISENTROPIC PROCESSES 
PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

IS process for thermochemical hydrogen production, 20:26791 

(R:JP) 

PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PAIR) 

See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION MECHANISMS 

See PARTICLE PRODUCTION 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

Natural convection reactor, 20:26036 (R;US) 

Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 

Restoration of a forested wetland ecosystem in a thermally im- 
pacted stream corridor, 20:27588 (R;US) 


PROPYL ALCOHOLS 


PROFESSIONS 
See OCCUPATIONS 
PROGRAM MANAGEMENT 
See also CONTRACT MANAGEMENT 
Integrated Planning: Why is it so hard?, 20:26151 (RA;US) 


Integrating risk management into the baselining process, 
20:26184 (RA;US) 

ORCWM test and evaluaton master plan. Revision 00, 
20:25303 (R;US) 

U.S. Department of Energy Office of Inspector General report 
on audit of acquisition of scientific research at Ames Labora- 
tory, 20:28483 (R;US) 

US Department of Energy Office of Inspector General report on 
audit of program administration by the Office of Energy Re- 
search, 20:28480 (R;US) 

PROGRAMMING LANGUAGES 

See also FORTRAN 

Users manual for bfort: Producing Fortran interfaces to C 
source code, 20:28501 (R;US) 

PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROJECTILES 

The SHARP scramjet launcher, 20:26979 (R;US) 
PROLIFERATION 

Arms control and nonproliferation technologies. First quarter 
1995, 20:26477 (R;US) 

Determination of plutonium metal origins, 20:25634 (R;US) 

Neutron coincidence measurements when nuclear parameters 
vary during the multiplication process, 20:26476 (R;US) 

PRONGS 

See PARTICLE TRACKS 
PROPAGATION (WAVE) 

See WAVE PROPAGATION 
PROPANE 

Superacid catalysis of light hydrocarbon conversion. Sixth quar- 
terly report, January 1, 1995—March 31, 1995, 20:25701 (R;US) 

Volatiles combustion in fluidized beds. [Quarterly] technical 
progress report, 4 December 1994—4 March 1995, 20:26827 
(R;US) 

PROPANOLS 
Binary condensation in a supersonic nozzle, 20:26919 (R;US) 
PROPELLANTS 

Microstructural model of mechanical initiation of energetic mate- 
rials, 20:27356 (R;US) 

Multidimensional DDT modeling of 
20:27308 (R;US) 

New high-nitrogen energetic materials for gas generators in 
space ordnance, 20:27355 (R;US) 

Thermal decomposition of energetic materials by STMBMS 
measurements: Application of Simultaneous Thermogravi- 
metric Modulated Beam Mass Spectrometry (STMBMS) to 
the study of energetic materials, 20:27376 (R;US) 

PROPENE 

See PROPYLENE 
PROPERTY TAX EXEMPTION 

See FINANCIAL INCENTIVES 
PROPRIETARY INFORMATION 

National measures under the chemical weapons convention to 
protect confidential business information and compensate for 
its loss, 20:26471 (R;US) 

The straight-line information security architecture, 20:28549 
(R;US) 

PROPULSION REACTORS 

See also SPACE PROPULSION REACTORS 

Nuclear reactors built, being built, or planned, 1994, 20:25802 
(R;US) 

PROPULSION SYSTEMS 

Design and flight testing of a reciprocating pump fed rocket, 
20:26444 (R;US) 

Effluent Containment System for space thermal nuclear propul- 
sion ground test facilities, 20:25880 (R;US) 

PROPYL ALCOHOLS 

See PROPANOLS 


energetic materials, 
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PROPYLENE 


PROPYLENE 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals. Quarterly technical 
progress report, January 1—-March 31, 1995, 20:25698 (R;US) 

PROSTHESES 
3D ultrasound imaging for prosthesis fabrication and diagnostic 
imaging, 20:27652 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

New performance data for “Emery 3002” and “Emery 3004,” two 
Army-approved safe materials to replace DOP in mask and fil- 
ter testing, 20:27442 (RA;US) 

PROTECTIVE COATINGS 
PMB-Waste: An analysis of fluidized bed thermal treatment, 
20:26384 (R;US) 
PROTEINS 
See also LIPOPROTEINS 
METALLOPROTEINS 

Analysis of the PS II proteins MSP and CP43, 20:27622 (R;US) 

Fossil fuel characterization using laser desorption mass spec- 
trometry: Applications and limitations, 20:26743 (R;US) 

PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS 

Spin dynamics in storage rings and linear accelerators, 
20:27095 (RA;US) 

The nucleon facility at PSI, 20:27054 (IA;RU) 

PROTON DECAY RADIOISOTOPES 
New heavy proton radioactivities, 20:28040 (R;US) 
PROTON REACTIONS 

Nuclear effect for backward pion production in p-A interactions, 
20:28078 (R;XuJ) 

Proton-deuteron-scattering with mesontheoretical nucleon- 
nucleon-potentials using exact Coulomb interaction, 20:28056 
(IA;AT;In German) 

Radioactive nuclide production and isomeric state branching ra- 
tios in P + W reactions to 200 mev, 20:28084 (R;US) 

PROTON-ANTIPROTON INTERACTIONS 
Color Model 
Color coherent radiation in multijet events from pp collisions at 
Js = 1.8 TeV, 20:27937 (R;US) 
Diffraction Models 
Results on hard diffractive production, 20:27948 (R;US) 
Experimental Data 

Multijet events at the Tevatron proton-antiproton collider, 
20:27958 (R;US) 

inclusive Interactions 

Particle densities and inclusive distributions in pp/p anti p colli- 
sions at high energies, 20:27967 (R;XJ) 

Jet Model 

Color coherent radiation in multijet events from pp collisions at 
Js = 1.8 TeV, 20:27937 (R;US) 

Measurement of inclusive triple differential dijet cross section, 
d°c/dExdn;dn2 in pp collisions at \/s = 1.8 TeV, 20:27957 
(R;US) 

Rapidity gaps between jets at DO, 20:27956 (R:US) 

Rapidity gaps between jets at DO and CDF, 20:27938 (R;US) 

Resutts on soft gluon resummation and color coherence in pp 
collisions at ,/s = 1.8 TeV, 20:27936 (R;US) 

W/Z + Jets production at the Tevatron, 20:27935 (R;US) 

Photoproduction 
W7 and 2+ production at the Tevatron, 20:27947 (R;US) 
Tev Range 

The search for squarks, gluinos and stop squarks in DO, 

20:27995 (R;US) 
Tev Range 01-10 

Diphoton production in pp collisions at \/s = 1.8 TeV, 20:27903 
(R;US) 

Inclusive muon and b quark production cross sections in pp col- 
lisions at ,/s = 1.8 TeV, 20:27900 (R;US) 

Measurement of B°B° mixing via time evolution, 20:27998 (R;US) 
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Measurement of the B~ and B° meson lifetimes using semilep- 
tonic decays, 20:27999 (R;US) 

Measurement of the W boson mass from CDF, 20:27946 (R;US) 

Measurement of the mass of the B,° meson in Pp collisions at 
/s = 1.8 TeV, 20:27997 (R;US) 

Multijet events at the Tevatron proton-antiproton collider, 
20:27958 (R;US) 

Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R;US) 

Search for particles beyond the standard model at CDF and DO, 
20:28001 (R;US) 

Search for squarks and gluinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 

Studies of topological distributions of the three- and four-jet 
events in pp collisions at ,/s = 1800 GeV with the DO detec- 
tor, 20:27942 (R;US) 
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PUNCHED CARDS 

See MEMORY DEVICES 
PURASIV S PROCESS 

See DESULFURIZATION 
PUREX PROCESS 

Alternatives for the disposition of PUREX organic solution, 
20:25442 (R;US) 

Project C-018H, 242-A Evaporator/PUREX Plant Process 
Condensate Treatment Facility, functional design criteria. Re- 
vision 3, 20:25257 (R;US) 

Remote connector development study, 20:25258 (R;US) 

PUSAN KOR--1 REACTOR 
See KORI-1 REACTOR 
PVD 
See PHYSICAL VAPOR DEPOSITION 
PWR TYPE REACTORS 
See also BUGEY-2 REACTOR 
DOEL-4 REACTOR 
KORI-1 REACTOR 
MC GUIRE-2 REACTOR 
MILLSTONE-2 REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PRAIRIE ISLAND-2 REACTOR 


PWR TYPE REACTORS 
Pipes 


SURRY-1 REACTOR 
SURRY-2 REACTOR 
ULCHIN-2 REACTOR 
WESTINGHOUSE STANDARD REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Aging 

An overview of the US Department of Energy Plant Lifetime Im- 

provement Program, 20:26098 (R;US) 
Containment Shells 

Separate effects testing and analyses to investigate liner tearing 
of the 1:6-scale reinforced concrete containment building, 
20:26095 (R;US) 

Data Analysis 

A technical report on YGN-3 and 4 plant computer system I/O 
point summary, 20:25837 (R;KR;In Korean) 

A technical report on the operational data analysis for 
Yonggwang-2 cycle-5, 20:25835 (R;KR;In Korean) 

Eccs 

Modification of accumulator injection system for Qinshan-2 nu- 
clear power plant, 20:25852 (R;KR;In Korean) 

Technical review of the LB-LOCA analysis for China Qinshan-2 
nuclear power plant, 20:25851 (R;KR;ln Korean) 

Experimental Data 
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20:26088 (R;US) 

Reactor Cores 

Benchmarking of MCNP against B&W LRC Core XI critical ex- 

periments, 20:25809 (R;US) 
Reactor Decommissioning 

Report on waste burial charges: Escalation of decommissioning 
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Production of heavy quark states at CDF, 20:27932 (R;US) 
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20:27992 (R;US) 

Spin, mass, and symmetry, 20:28013 (RA;US) 

QUARTZ 

Risk of keratitis by ultraviolet radiation of halogen lamps, 

20:27705 (IA;AT;In German) 
QUATERNARY COMPOUNDS 
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Hadron Collider (LHC) at CERN, 20:27966 (IA;AT;In German) 
Position Sensitive Detectors 
Stage of development of micro-stripe gas detectors, 20:27226 
(IA;AT;In German) 
Real Time Systems 
Development of a fast pixel array detector for use in microsec- 
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RADIATION INJURIES 

Annual report of Radiation Effects Research Foundation, April 1, 

1993 - March 31, 1994, 20:28491 (R;JP;in Japanese) 
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and ALARA. Volume 8, 20:26089 (R;US) 

Proceedings of the workshop on the radiation protection opti- 
mization of the KURRI, 20:27717 (R;JP;in Japanese) 

Radiological safety and control, 20:27715 (R;KR;In Korean) 

The procedure of radiological safety control in KMRR, 20:26043 
(R;KR;In Korean) 

UV-protection by means of sun glasses and sun blockers, 
20:27706 (IA;AT ;in German) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 
Application of RBS and NRA in the fabrication of carbon based 
devices, 20:26748 (R;US) 
RADIATION SOURCES 

See also GAMMA SOURCES 
LIGHT SOURCES 
PARTICLE SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

ALARA considerations in upgrading a radiation calibration facil- 
ity, 20:27719 (R;US) 

Experience in the application of exemption principles. Proceed- 
ings of a specialists meeting held in Vienna, 2-4 November 
1993, 20:27677 (R;XA) 

Human factors evaluation of remote afterloading brachytherapy. 
Volume 2, Function and task analysis, 20:27643 (R;US) 

International exemption principles and their application - Some 
issues, 20:27679 (RA;XA) 

Large-solid-angle illuminators for extreme ultraviolet lithography 
with laser plasmas, 20:27255 (R;US) 


The Romanian system of exemption from regulatory control, 
20:27683 (RA;XA) 





RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

MCNP load balancing and fault tolerance with PVM, 20:28109 
(R;US) 

RADIATIONS 
See also BACKGROUND RADIATION 
ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 
SOLAR RADIATION 

KRYDOST: Containment data report, 20:27404 (R;US) 

MARIBO containment data report, 20:27408 (R;US) 

QUESO: Containment data report, 20:27402 (R;US) 

SALUT: Containment data report, 20:27760 (R;US) 

RADIATORS 

Radiators emission in continuous rating, 20:26909 (R;FR;In 
French) 

Study of unsteady thermal coupling between radiators and a 
dwelling cell. First part: Experimental study and modelling of 
radiators, 20:27810 (R;FR;In French) 

RADICALS 

Stable organic radical characterization and synthesis for the 
magnetometry ESR (Electron Spin Resonance), 20:26779 
(R;FR;In French) 

Theoretical studies of potential energy surfaces, 20:26771 (R;US) 

RADIOACTIVE AEROSOLS 

EPA perspective on radionuclide aeroso] sampling, 20:26012 
(RA;US) 

Single point aerosol sampling: Evaluation of mixing and probe 
performance in a nuclear stack, 20:26011 (RA;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

Changing methodology for measuring airborne radioactive dis- 
charges from nuclear facilities, 20:27487 (R;US) 

Chemical and isotopic determination from complex spectra, 
20:25605 (R;US) 

Effluent Containment System for space thermal nuclear propul- 
sion ground test facilities, 20:25880 (R;US) 

Environmental releases for calendar year 1994, 20:27587 (R;US) 

Radiological effluents released from nuclear rocket and ramjet 
engine tests at the Nevada Test Site 1959 through 1969: Fact 
Book, 20:27465 (R;US) 

Summary of radionuclide air emissions from Department of En- 
ergy facilities for CY 1993, 20:25485 (R;US) 

Supernate source term analysis, 20:25576 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

A comparison of the shielding performances of the AT-400A, 
Model FL and Model AL-R8 containers, 20:26902 (R;US) 

Dynamic pulse buckling of cylindrical shells under axial impact: 
A comparison of 2D and 3D finite element calculations with 
experimental data, 20:26885 (R;US) 

Exemption in the context of the IAEA transport regulations, 
20:27680 (RA;XA) 

Exemption of minor quantities or radioactive materials and some 
machines and devices emitting ionizing radiations from the re- 
quirements of registration and/or licensing in Israel, 20:27685 
(RA;XA) 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 

The Romanian system of exemption from regulatory control, 
20:27683 (RA;XA) 

User's guide for the KBERT 1.0 code: For the knowledge-based 
estimation of hazards of radioactive material releases from 
DOE nuclear facilities, 20:26890 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Facility design, construction, and operation, 20:25307 (R;US) 


RADIOACTIVE WASTE FACILITIES 
Decision Making 


Data Base Management 
Field Lysimeter Investigations: Low-Level Waste Data Base De- 


velopment Program for fiscal year 1994. Annual report, 
Volume 7, 20:25338 (R;US) 


Environmental Eftects 
Thermal stress microfracturing of crystalline and sedimentary 
rock. Final report, September 16, 1987—September 15, 1991, 
20:26673 (R;US) 
Environmentai Transport 
Murt user's guide: A hybrid Lagrangian-Eulerian finite element 


model of multiple-pore-region solute transport through sub- 
surface media, 20:25497 (R;US) 
Heat Transfer 
Multi-phase reactive transport theory, 20:25340 (R;US) 
Inspection 
Ultra wide band radar holographic imaging of buried waste at 
DOE sites, 20:25386 (R;US) 
Licensing Regulations 
The derivation of unconditional clearance levels for radionu- 
clides in solid materials, 20:27688 (RA;XA) 
Mass Transfer 
Multi-phase reactive transport theory, 20:25340 (R;US) 
Maximum Permissible Activity 
Assessment and proposal of activity levels for release of very 
low level radioactive waste to landfills, 20:27692 (RA;XA) 
The exemption as a method for the management of by-products 
containing radioactivity. The Spanish situation, 20:27693 
(RA;XA) 
Maximum Permissible Dose 
Assessment and proposal of activity levels for release of very 
low level radioactive waste to landfills, 20:27692 (RA;XA) 
Packaging 
Degradation mode survey of titanium-base alloys, 20:25412 
(R;US) 
Radioactive Waste Facilities 
118-B-1 burial ground excavation treatability test report, 
20:25544 (R;US) 
Radionuclide Migration 
Sensitivity analysis on retardation effect of natural barriers 
against radionuclide transport, 20:27554 (RA;JP) 
Regulations 
Disposal of slightly contaminated radioactive wastes from nu- 
clear power plants, 20:25336 (RA;US) 
Research Programs 
Current status and future plan of research and development 


program related to geological disposal at CEN-SCK, 
20:25352 (RA;JP) 


Rock Mechanics 
Current status and future plan of the experiments on excavation 
disturbance. Case studies at Tono Mine and Kamaishi Mine, 
Japan, 20:25354 (RA;JP) 
Site Characterization 
Determination of Fracture System Geometry from Well Testing, 
20:25356 (RA;JP) 
Overview of medium heterogeneity and transport processes, 
20:25355 (RA;JP) 
Tunnels 
Mechanical stability of repository tunnels and factors to be con- 
sidered for determining tunnel spacing, 20:25353 (RA;JP) 
Underground Disposal 
Murt user's guide: A hybrid Lagrangian-Eulerian finite element 
model of multiple-pore-region solute transport through sub- 
surface media, 20:25497 (R;US) 
RADIOACTIVE WASTE FACILITIES 
See also PAMELA PLANT 
WIPP 
Facility design, construction, and operation, 20:25307 (R;US) 
The Mixed Waste Management Facility. Monthly report, 
20:25408 (R;US) 
Waste treatment at the La Hague and Marcoule sites, 20:25308 
(R;US) 
Decision Making 
Decision support tools for policy and planning, 20:25318 (R;US) 
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RADIOACTIVE WASTE FACILITIES 
Decommissioning 


Decommissioning 
Waste Area Grouping 4 Site Investigation Data Management 
Plan, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 
Design 
Remote waste handling and feed preparation for Mixed Waste 
Management, 20:25416 (R;US) 
Identification Systems 
Surface markers. [Quarterly report, January 1—June 30, 1995], 
20:25297 (R;US) 
inspection 
Ultra wide band radar holographic imaging of buried waste at 
DOE sites, 20:25386 (R;US) 
Operation 
Lessons Learned Report for the radioactive mixed waste land 
disposal facility (Trench 31, Project W-025), 20:25453 (R;US) 
Performance 
Review of scenario selection approaches for performance as- 
sessment of high-level waste repositories and related issues.., 
20:25341 (R;US) 
Radiation Monitoring 
Gamma well-logging in the Old Burial Ground of the Savannah 
River Site, 20:25477 (R;US) 
Radiation Monitors 
Vamp™ coverage area for personnel protection, 20:25579 (R;US) 
Radiation Protection 
Site Safety and Health Plan (Phase 3) for the treatability study 
for in situ vitrification at Seepage Pit 1 in Waste Area Group- 
ing 7, Oak Ridge National Laboratory, Oak Ridge, TN, 
20:25558 (R;US) 
Remedial Action 
118-B-1 burial ground excavation treatability test report, 
20:25544 (R;US) 
Nonradioactive air emissions notice of construction for the stabi- 
lization of the 1300-N emergency dump basin, 20:25545 (R;US) 


Phase | remedial investigation report of Waste Area Grouping 2 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25537 (R;US) 


Remote Handling Equipment 


Integrated facilities 

20:26887 (R;US) 
Safety 

Site Safety and Health Plan (Phase 3) for the treatability study 
for in situ vitrification at Seepage Pit 1 in Waste Area Group- 
ing 7, Oak Ridge National Laboratory, Oak Ridge, TN, 
20:25558 (R;US) 

Vitrification 

Site Safety and Health Plan (Phase 3) for the treatability study 
for in situ vitrification at Seepage Pit 1 in Waste Area Group- 
ing 7, Oak Ridge National Laboratory, Oak Ridge, TN, 
20:25558 (R;US) 

Waste-Rock Interactions 
Heat transfer studies. Quarterly report, 20:25298 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

A compilation of reports of the Advisory Committee on Nuclear 
Waste, July 1993—June 1995. Volume 5, 20:25332 (R;US) 

A high capability teleoperated vehicle for hazardous applica- 
tions, 20:25467 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 2, Site data tables, 
20:25291 (R:US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 


dix |: Minority and low-income population distribution, 
20:25293 (R:US) 


modeling using QUEST and IGRIP, 
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Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 3, Appendix A: 
Public response to revised NOI, Appendix B: Environmental 
restoration, Appendix C, Environmental impact analysis meth- 
ods, Appendix D, Risk, 20:25292 (R;US) 

Experience in the application of exemption principles. Proceed- 
ings of a specialists meeting held in Vienna, 2-4 November 
1993, 20:27677 (R;XA) 

Geological aspects of the nuclear waste disposal problem, 
20:25329 (R;US) 

HLW System Plan. Revision 4, 20:25476 (R;US) 

OCRWM Bulletin: Westinghouse begins designing multti- 
purpose canister, 20:25302 (R;US) 

Scrap metal management issues associated with naturally oc- 
curring radioactive material, 20:25276 (R;US) 

The Mixed Waste Management Facility. Monthly report, 
20:25408 (R;US) 


RADIOACTIVE WASTE PROCESSING 

1993 RCRA Part B permit renewal application, Savannah River 
Site: Volume 10, Consolidated Incineration Facility, Section 
C, Revision 1, 20:25464 (R;US) 

Alkaline chemistry of transuranium elements and technetium and 
the treatment of alkaline radioactive wastes, 20:26818 (R;US) 

Alternatives to incineration. Technical area status report, 
20:25295 (R;US) 

Design, synthesis, and evaluation of polyhydroxamate chelators 
for selective complexation of actinides, 20:25323 (R;US) 

Development of partitioning method : partitioning test facility 
constructed in NUCEF, 20:25313 (R;JP;in Japanese) 

Glass composition development for plasma processing of Han- 
ford high sodium content low-level radioactive liquid waste, 
20:25473 (R;US) 

Permitting mixed waste treatment, storage and disposal facili- 
ties: A mixed bag, 20:25275 (R;US) 

Proceedings of the Efficient Separations and Processing Cross- 
Cutting Program Annual Technical Exchange Meeting, 
20:25385 (R;US) 

Process for the extraction of strontium from acidic solutions, 
20:25346 (PA;US) 

Steam reforming as a method to treat Hanford underground 
storage tank (UST) wastes, 20:25395 (R;US) 


RADIOACTIVE WASTE STORAGE 

Addendum 6 to CSAR 79-038 out-of-hood plutonium storage 
(burial box), 20:25434 (R;US) 

Combustion and fuel loading characteristics of Hanford Site 
transuranic solid waste, 20:25424 (R;US) 

In situ determination of rheological properties and void fraction 
in Hanford Waste Tank 241-SY-101, 20:25383 (R;US) 

Results of Fall 1994 sampling of gunite and associated tanks at 
the Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25343 (R;US) 


RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Activity Levels 
Radiological characterization of metal components in view of 
melting, 20:25310 (RA;XA) 


Chemical Composition 
The determination of PCBs in Rocky Flats Type IV waste sludge 
by gas chromatography/electron capture detection. Part 2, 
20:25273 (R;US) 
Combustion 
Radiation dose assessment methodology and preliminary dose 
estimates to support US Department of Energy radiation con- 
trol criteria for regulated treatment and disposal of hazardous 
wastes and materials, 20:27723 (R;US) 





Containment 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Data Compilation 
Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25531 (RA;US) 
Decommissioning 
A high capability teleoperated vehicle for hazardous applica- 
tions, 20:25467 (R;US) 
Encapsulation 
Environmental applications of XANES: Speciation of T-in ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 
Environmental Impacts 
Radiological survey results at 1 Shady Lane, Lodi, New Jersey 
(LJO95), 20:27548 (R;US) 
Environmental Transport 
Development of an educational partnership for enhancement of 
a computer risk assessment model, 20:25564 (R;US) 
Ground Disposal 
An overview of instability and fingering during immiscible fluid 
flow in porous and fractured media, 20:27547 (R;US) 
Health Hazards 
Development of an educational partnership for enhancement of 
a computer risk assessment model, 20:25564 (R;US) 
Supernate source term analysis, 20:25576 (R;US) 
inventories 
The Savannah River Site Waste Inventory Management Pro- 
gram, 20:25475 (R;US) 
Land Transport 
Hypothetical accident condition thermal analysis and testing of a 
Type B drum package, 20:25465 (R;US) 
Minimization 
The Savannah River Site Waste Inventory Management Pro- 
gram, 20:25475 (R;US) 
Radioactive Waste Disposal 
A cost-benefit approach using focus groups to capture and in- 
corporate the public's willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Preliminary assessments the shortcut to remediation (category 
lll-surplus facility assessments), 20:25552 (R;US) 
Proceedings of the specialists’ meeting on radioactive wastes 
management, 20:25315 (R;JP;in Japanese) 
Routine environmental monitoring schedule, calendar year 
1995, 20:25462 (R;US) 
Radioactive Waste Management 
Proceedings of the specialists’ meeting on radioactive wastes 
management, 20:25315 (R;JP;in Japanese) 
Radioactive Waste Processing 
Cost-based optimizations of power density and target-blanket 
modularity for °5*Th/*93U-based ADEP, 20:25319 (R;US) 
DOE integrated planning workshop, 20:25284 (RA;US) 
Enhancements to transmutation system performance through 
use of an accelerator/fluid fuel combination, 20:25321 (R;US) 
Proceedings of the specialists’ meeting on radioactive wastes 
management, 20:25315 (R;JP;In Japanese) 
Radioactive Waste Storage 
A review of the corrosion and pyrophoricity behavior of uranium 
and plutonium, 20:25278 (R;US) 
Hypothetical accident condition thermal analysis and testing of a 
Type B drum package, 20:25465 (R;US) 
Remedial Action 
A cost-benefit approach using focus groups to capture and in- 
corporate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 
Remote Handling 
Development and characterization of a chamber gram estima- 
tor, 20:27254 (R;US) 
Rheology 
In situ determination of rheological properties and void fraction 
in Hanford Waste Tank 241-SY-101, 20:25383 (R;US) 


RADIOACTIVE WASTES 
Underground Storage 


Transmutation 
Enhancements to transmutation system performance through 
use of an accelerator/fluid fuel combination, 20:25321 (R;US) 
Transmutation and energy-production with high power accelera- 
tors, 20:25325 (R;US) 


Transport 
Radiological characterization of metal components in view of 
melting, 20:25310 (RA;XA) 


Tritium Recovery 
Modeling and data analysis of a palladium membrane reactor 
for tritiated impurities cleanup, 20:28379 (R;US) 


Underground Storage 

45-Day safety screen results and final report for Tank 241-SX- 
113, Auger samples 94-AUG-028 and 95-AUG-029, 20:25445 
(R;US) 

45-Day safety screen results for Tank 241-C-201, Auger sam- 
ples 95-AUG-025 and 95-AUG-026, 20:25444 (R;US) 

Acceptance Test Procedure: SY101 air pallet system, 20:27731 
(R;US) 

Annual Radioactive Waste Tank Inspection Program 1994, 
20:25474 (R;US) 

Application of multisorbent traps to characterization and quantifi- 
cation of workplace exposure source terms, 20:25287 (R;US) 

Carbonylation as a separation technique for removal of non- 
radioactive species for tank waste, 20:25384 (R;US) 

Long-term safety issues associated with mixer pump operation, 
20:25317 (R;US) 

Multi-Function Waste Tank Facility phase out basis. Revision 2, 
20:25436 (R;US) 

Nuclear waste management and criticality safety, 20:25426 
(R;US) 

Position paper: Live load design criteria for Project W-236A 
Multi-Function Waste Tank Facility, 20:25438 (R;US) 

Removal of mixing pump in tank 102-AP — pump drop onto cen- 
tral pit, 20:25446 (R;US) 

Tank 241-B-106 Tank Characterization Plan, 20:25460 (R;US) 

Vapor space characterization of waste Tank 241-BY-107: Re- 
sults from in situ sample collected on 3/25/94, 20:25360 (R;US) 

Vapor space characterization of waste Tank 241-BY-108: Re- 
sults from in situ sample collected on March 24, 1994. Waste 
Tank Vapor Project, 20:25362 (R;US) 

Vapor space characterization of waste tank 241-BY-103 (in 
situ): Results from samples collected on May 5, 1994, 
20:25361 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 

Vapor space characterization of waste tank 241-BY-112: Re- 
sults from samples collected on November 18, 1994. Waste 
Tank Vapor Program, 20:25377 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-C-106: Results 
from samples collected on February 15, 1994, 20:25368 (R;US) 

Vapor space characterization of waste tank 241-C-107 (in situ): 
Results from samples collected on June 17, 1994, 20:25365 
(R;US) 

Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 

Vapor space characterization of waste tank 241-TX-105: Re- 
sults from samples collected on December 20, 1994. Waste 
Tank Vapor Project, 20:25374 (R;US) 

Vapor space characterization of waste tank 241-TY-101 (in situ): 
Results from samples collected on August 5, 1994. Waste 
Tank Vapor Program, 20:25367 (R;US) 

Vapor space characterization of waste tank 241-TY-103 (in situ): 
Results from samples collected on August 5, 1994, 20:25376 
(R;US) 

Vapor space characterization of waste tank 241-U-111: Results 
from samples collected on February 28, 1995. Waste Tank 
Vapor Program, 20:25372 (R;US) 

Waste Tank Vapor Program: Vapor space characterization of 
Waste Tank 241-T-107. Results from samples collected on 
January 18, 1995, 20:25375 (R;US) 
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RADIOACTIVE WASTES 
Underground Storage 


Waste tank deflagration source generation mechanisms, 

20:25466 (R;US) 
Vitrification 

Laboratory testing of glasses for Lockheed Idaho Technology 

Co. - fiscal year 1994 report, 20:25272 (R;US) 
Void Fraction 

In situ determination of rheological properties and void fraction 

in Hanford Waste Tank 241-SY-101, 20:25383 (R;US) 
RADIOACTIVITY 

See also NATURAL RADIOACTIVITY 

A field strategy to monitor radioactivity associated with investi- 
gation derived wastes returned from deep drilling sites, 
20:27584 (R;US) 

Adaption of an alpha spectrometer in order to measure concen- 
trations of the air of rooms and of exhalation-rates of radon in 
buildings, 20:27474 (IA;AT;In German) 

The radiologica’ exposure of man from ingestion of Cs-137 and 
Sr-90 in seafood from the Baltic Sea. Pilot project: Marina- 
Balt, 20:27726 (R;DK) 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Human radiation experiments associated with the US Depart- 
ment of Energy and its predecessors, 20:27634 (R;US) 

Statistical methodology used in analyses of data from DOE ex- 
perimental animal studies, 20:27724 (R;US) 

RADIOCARBON DATING 

See CARBON 14 

RADIOCHEMISTRY 
United States Transuranium and Uranium Registries. Annual Re- 
port, October 1, 1993—September 30, 1994, 20:27730 (R;US) 

RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 

See also PROTON DECAY RADIOISOTOPES 

Radioactive nuclide production and isomeric state branching ra- 
tios in P + W reactions to 200 mev, 20:28084 (R;US) 

Radionuclide air emissions at Department of Energy facilities, 
20:25962 (RA;US) 

Radionuclide behavior in water saturated porous media: 
Diffusion and infiltration coupling of thermodynamically and ki- 
netically controlled radionuclide water - mineral interactions, 
20:27544 (R;US) 

The radiological exposure of man from ingestion of Cs-137 and 
Sr-90 in seafood from the Baltic Sea. Pilot project: Marina- 
Balt, 20:27726 (R;DK) 

RADIOLOGICAL PERSONNEL 
Human factors evaluation of teletherapy: Training and organiza- 
tional analysis. Volume 4, 20:27647 (R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

Effect of roof slope and thickness on the performance of a salt- 
stone vault, 20:25468 (R;US) 

SAMFT2D: Single-phase and multiphase flow and transport in 2 
dimensions. Version 2, Documentation and user's guide, 
20:27537 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
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RADIONUCLIDES 
See RADIOISOTOPES 


RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOSURGERY 
See RADIOTHERAPY 


RADIOTHERAPY 
See also AFTERLOADING 
NEUTRON THERAPY 

Atomic and molecular data for radiotherapy and radiation re- 
search. Final report of a co-ordinated research programme, 
20:27635 (R;XA) 

Development of particle therapy in cancer management. Expec- 
tations and justification of the heavy-ion therapy programmes, 
20:27636 (RA;XA) 

Hadron particle theory, 20:27642 (R;US) 

Human factors evaluation of remote afterloading brachytherapy. 
Supporting analyses of human-system interfaces, procedures 
and practices, training and organizational practices and poli- 
cies. Volume 3, 20:27720 (R;US) 

Human factors evaluation of teletherapy: Function and task 
analysis. Volume 2, 20:27645 (R;US) 

Human factors evaluation of teletherapy: Human-system inter- 
faces and procedures. Volume 3, 20:27646 (R;US) 

Human factors evaluation of teletherapy: Identification of prob- 
lems and alternative approaches. Volume 1, 20:27644 (R;US) 

Human factors evaluation of teletherapy: Literature review. Vol- 
ume 5, 20:27648 (R;US) 

Human factors evaluation of teletherapy: Training and organiza- 
tional analysis. Volume 4, 20:27647 (R;US) 

Human radiation experiments associated with the US Depart- 
ment of Energy and its predecessors, 20:27634 (R;US) 

Science & technology review, 20:27653 (R;US) 

RADIUM 226 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
RADIUM ADDITIONS 
See ALLOYS 
RADON 

Radon estimation in the air near the soil of the external Oetztal, 
20:27475 (IA;AT;In German) 

The Austrian radon programme, 20:27703 (IA;AT;in German) 

RADON 222 

Generation and release of radioactive gases in LLW disposal fa- 

cilities, 20:25334 (RA;US) 
RAMAN SPECTRA 

Ab-initio caiculations of the key-note and overtone of Raman 

spectra, 20:27829 (IA;AT;in German) 
RAMAN SPECTROSCOPY 

Phase stability and Landau damping in potassium-doped C,0 
monocrystals, 20:28198 (IA;AT;in German) 

Substituted Poly(thienopyrazine) - A new family of Polymers 
with a small energy gap, 20:28126 (IA;AT;In German) 

RAMJET ENGINES 

Radiological effluents released from nuclear rocket and ramjet 
engine tests at the Nevada Test Site 1959 through 1969: Fact 
Book, 20:27465 (R;US) 

RARE EARTH COMPLEXES 
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RESOURCE MANAGEMENT 

Assessing the worth of electric products and services in a new 

competitive marketplace: A review of market research 


methodologies and analytic tools, 20:26423 (RA;US) 
RESOURCE RECOVERY ACTS 
105-DR Large Sodium Fire Facility decontamination, sampling, 
and analysis plan, 20:25572 (R;US) 


218 E-8 Borrow Pit Demolition Site clean closure soil evaluation 
report, 20:25573 (R;US) 

Regulatory acceptance of the proposed well abandonment pro- 
gram for the present landfill, Operable Unit 7, Rocky Flats 
Environmental Technology Site, Golden, Colorado, 20:25565 
(R;US) 

RESPIRATORY TRACT CELLS 

Damaging effects of ozone on human lungs, 20:27740 (R;DE;In 
German) 

REVERSED-FIELD PINCH DEVICES 

Plasma rotation, dynamo, and nonlinear coupling in the re- 
versed field pinch, 20:28262 (R;US) 

REZISTAL 
See CHROMIUM ALLOYS 
IRON BASE ALLOYS 
NICKEL ALLOYS 
RF SYSTEMS 

Aconfirmatory research approach to the measurement of EMI/RFI 
in commercial nuclear power plants, 20:25937 (RA;US) 

Accelerator waveform synthesis and longitudinal beam dynam- 
ics in a small induction recirculator, 20:27086 (R;US) 

European standards and approaches to EMC in nuclear power 
plants, 20:26003 (RA;US) 

in situ RF/microwave remediation of soil experiment overview, 
20:27538 (R;US) 

RF cavities for the positron accumulator ring (PAR) of the Ad- 
vanced Photon Source (APS), 20:27108 (R;US) 

RF impedance measurement calibration, 20:27163 (R;US) 

RF radiation measurement for the Advanced Photon Source 
(AS) personnel safety system, 20:27114 (R;US) 

RHENIUM 

Toward quantitative STM: Scanning tunneling microscopy study 
of structure and dynamics of adsorbates on transition metal 
surfaces, 20:26762 (R;US) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 


ROCK SALT 


RIBONUCLEIC ACID 

See RNA 
RIEMANN WAVES 

See SHOCK WAVES 
RILEY-MORGAN PROCESS 

See COAL GASIFICATION 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Applying RESRAD-CHEM for chemical 
20:25510 (R;US) 

Baseline development, economic risk, and schedule risk: An in- 
tegrated approach, 20:25523 (RA;US) 

Development of an educational partnership for enhancement of 
a computer risk assessment model, 20:25564 (R;US) 

Explaining probalistic risk assessment in common language, 
20:26188 (RA:US) 

Integrating risk management into the baselining process, 
20:26184 (RA;US) 

Preliminary assessment of the ecological risks to wide-ranging 
wildlife species on the Oak Ridge Reservation, 20:27525 
(R;US) 

Risk of keratitis by ultraviolet radiation of halogen lamps, 
20:27705 (IA;AT;in German) 

Supernate source term analysis, 20:25576 (R;US) 

Use of focus groups in explaining environmental risks, 20:25528 
(RA;US) 

RISKS 
See HAZARDS 
RIVERS 

See also COLUMBIA RIVER 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities. Monthly progress reports and final 
report, October-December 1994, 20:27577 (R;US) 

RIVETS 
See FASTENERS 
RNA 

Three-dimensional model of a selective theophylline-binding 

RNA molecule, 20:27624 (R;US) 
ROADS 

EM modeling for GPIR using 3D FDTD modeling codes, 

20:26978 (R;US) 
ROBOTS 

Geophex Airborne Unmanned Survey System (GAUSS). Topical 
report, October 1993—March 1995, 20:25488 (R;US) 

Industrial integration of act-turbines for Pelton type hydraulic 
wheels, 20:25711 (R;FR;in French) 

Integrated facilities modeling using QUEST and IGRIP, 
20:26887 (R;US) 

Mapping tasks into fault tolerant manipulators, 20:26850 (RA;US) 

Omnidirectional holonomic platforms, 20:26849 (RA;US) 

Stochastic approximation methods for fusion-rule estimation in 
multiple sensor systems, 20:26848 (RA;US) 

The Automated Assembly Team contributions to the APRIMED 
Agile Manufacturing Project, 20:26891 (R;US) 

The design of tendon-driven manipulators with isotropic trans- 
mission characteristics, 20:26846 (RA;US) 

The technology of mobile robot with articulated crawler mecha- 
nism, 20:26861 (R;KR;In Korean) 

VR/IS Lab Virtual Actor research overview, 20:26402 (R;US) 

Visually guided control systems: Present technology and future 
prospects, 20:26847 (RA;US) 

ROCK BURSTS 

Geologic and tectonic characteristics of rockbursts, 20:27756 

(R;US) 
ROCK SALT 
See SALT DEPOSITS 


risk assessment, 
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ROCK-FLUID INTERACTIONS 


ROCK-FLUID INTERACTIONS 

Radionuclide behavior in water saturated porous media: 
Diffusion and infiltration coupling of thermodynamically and ki- 
netically controlled radionuclide water - mineral interactions, 
20:27544 (R;US) 

ROCKET ENGINES 

Radiological effluents released from nuclear rocket and ramjet 
engine tests at the Nevada Test Site 1959 through 1969: Fact 
Book, 20:27465 (R;US) 

ROCKET REACTOR EXPERIMENT ROVER 

See ROVER REACTORS 

ROCKETS 

ARAC dispersion modeling support for January-March 1995 
Vandenberg AFB launches, 20:27498 (R;US) 

ASTRID |: Reciprocating pump fed hydrazine rocket Flight Ex- 
periment. Final report, 20:27440 (R;US) 

Design and flight testing of a reciprocating pump fed rocket, 
20:26444 (R;US) 

Flight code validation simulator, 20:28547 (R;US) 

ROCKGAS PROCESS 
See COAL GASIFICATION 
ROCKS 
See also METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 
Blast Effects 

Effects of explosions in hard rocks, 20:27387 (RA;US) 

Experimental and theoretical studies of spectral alteration in ul- 
trasonic waves resulting from nonlinear elastic response in 
rock, 20:26693 (RA;US) 

Sensitivity of the close-in seismic source function to rock proper- 
ties. (Condensed version), 20:27416 (RA;US) 

Statistical crack mechanics, 20:26487 (RA;US) 

Crack Propagation 

Incorporating damage mechanics into explosion simulation 

models, 20:27415 (RA;US) 
Defects 

Experimental and theoretical studies of spectral alteration in ul- 
trasonic waves resulting from nonlinear elastic response in 
rock, 20:26693 (RA;US) 

Dynamic Loads 

Measuring the dynamic compression and release behavior of 

rocks associated with HYDROPLUS (Part 2), 20:27395 (R;US) 
Elasticity 

Experimental and theoretical studies of spectral alteration in ul- 
trasonic waves resulting from nonlinear elastic response in 
rock, 20:26693 (RA:US) 

Fundamental observations concerning hysteresis in the defor- 
mation of intact and jointed rock with applications to nonlinear 
attenuation in the near source region, 20:26694 (RA;US) 

Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 

Heterogeneous Effects 
Effects of explosions in hard rocks, 20:27387 (RA;US) 
Hysteresis 

Fundamental observations concerning hysteresis in the defor- 
mation of intact and jointed rock with applications to nonlinear 
attenuation in the near source region, 20:26694 (RA;US) 

Impact Shock 

Statistical crack mechanics, 20:26487 (RA;US) 

impact Tests 

Planar impact experiments for EOS measurements, 20:26691 
(RA;US) 

Isotope Dating 

Fluvial terrace dating using in situ cosmogenic *'Ne, 20:27578 
(RA;US) 

Radiocarbon dating of ancient rock paintings, 20:26768 (R;US) 

Materials Testing 

Planar impact experiments for EOS measurements, 20:26691 
(RA;US) 

Sensitivity of the close-in seismic source function to rock proper- 
ties. (Condensed version), 20:27416 (RA;US) 

Microstructure 
Statistical crack mechanics, 20:26487 (RA;US) 
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Radionuclide Migration 

Mesoscopic structural analysis of bedrock exposures at the Oak 

Ridge K-25 Site, Oak Ridge, Tennessee, 20:27534 (R;US) 
Response Functions 

Ground motion analysis of OSSY, 20:27418 (RA;US) 

Sensitivity of the close-in seismic source function to rock proper- 
ties. (Condensed version), 20:27416 (RA;US) 

Rheology 

Fundamental observations concerning hysteresis in the defor- 
mation of intact and jointed rock with applications to nonlinear 
attenuation in the near source region, 20:26694 (RA;US) 

Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 

Shear Properties 

Incorporating damage mechanics into explosion simulation 

models, 20:27415 (RA;US) 
Stress Analysis 

Analyzing Lagrange gauge measurements of spherical, cylindri- 

cal, or plane waves, 20:26696 (RA;US) 
Wave Propagation 

Analyzing Lagrange gauge measurements of spherical, cylindri- 

cal, or plane waves, 20:26696 (RA;US) 
ROCKY FLATS PLANT 
Air Fitters 

Proposed retrofit of HEPA filter plenums with injection and sam- 

pling manifolds for in-place filter testing, 20:27393 (RA;US) 
Compliance Audits 

Case History of a Clean Water Act Compliance Agreement at 
the Rocky Flats Environmental Technology Site near Golden, 
Colorado, 20:26199 (R;US) 

Contamination 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25531 (RA;US) 

Decommissioning 

A cost-benefit approach using focus groups to capture and in- 
corporate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 

Comparative risk analysis for the Rocky Flats Plant integrated 
project planning, 20:26154 (RA;US) 

Economic conversion: The US experience, 20:26205 (RA;US) 

Interim land use planning for the Rocky Fiat Sites a phased ap- 
proach, 20:25590 (RA;US) 

The National Conversion Pilot Project, 20:25591 (RA;US) 

The utility of a geographic information system in facility/land use- 
related opportunities and constraints analysis for the Rocky 
Flats Environmental Technology Site, 20:28559 (RA;US) 

Environmental Effects 

Rocky Flats Environmental Technology Site Ecological Monitor- 

ing Program 1995 annual report, 20:27563 (R;US) 
Environmental impact Statements 

The US DOE Programmatic Environmental Impact Statement 

(PEIS) at Rocky Flats Plant, 20:26183 (RA;US) 
Environmental Impacts 

Finding of no significant impact. Consolidation and interim stor- 
age of special nuclear material at Rocky Flats Environmental 
Technology Site, 20:25484 (R;US) 

Hazardous Materials Spills 
Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 
Historical Aspects 
The National Conversion Pilot Project, 20:25591 (RA;US) 
Information Dissemination 

Methodologies for addressing stakeholder concerns when 
classified information or unclassified controlled nuclear infor- 
mation is used in the planning process, 20:28557 (RA;US) 

information Systems 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25531 (RA;US) 

The utility of a geographic information system in facility/land use- 
related opportunities and constraints analysis for the Rocky 
Flats Environmental Technology Site, 20:28559 (RA;US) 





Interagency Cooperation 

Development of a regulatory baseline for Rocky Flats, 20:26224 
(RA;US) 

Soil remediation interim measures/interim remedial action 
(IM/IRA) for Rocky Flats Plant, 20:27513 (RA;US) 

Land Use 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

Demonstration tools for the facility/land use planning process at 
Rocky Flats, 20:25525 (RA;US) 

The utility of a geographic information system in facility/land use- 
related opportunities and constraints analysis for the Rocky 
Flats Environmental Technology Site, 20:28559 (RA;US) 

Management 

Cost quality management assessment for the Rocky Flats Field 
Office. Final report, 20:28478 (R;US) 

Development of a regulatory baseline for Rocky Flats, 20:26224 
(RA;US) 

Rocky Flats lesson learned and the new challenge, 20:28474 
(RA;US) 

Nuclear Materials Management 

A cost-benefit approach using focus groups to capture and in- 
corporate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

Interim land use planning for the Rocky Flat Sites a phased ap- 
proach, 20:25590 (RA;US) 

Planning 

Comparative risk analysis for the Rocky Flats Plant integrated 

project planning, 20:26154 (RA;US) 
Program Management 

Culture change - the key to integrated planning, 20:25266 
(RA;US) 

Soil remediation interim measures/interim remedial action 
(IM/IRA) for Rocky Fiats Plant, 20:27513 (RA;US) 

Radioactive Waste Management 

Complex decision making using a_ structured framework, 
20:25286 (RA;US) 

DOE integrated planning workshop, 20:25284 (RA;US) 

Interim land use planning for the Rocky Flat Sites a phased ap- 
proach, 20:25590 (RA;US) 

Radioactive Wastes 

The determination of PCBs in Rocky Flats Type IV waste sludge 
by gas chromatography/electron capture detection. Part 2, 
20:25273 (R;US) 

Remedial Action 

A cost-benefit approach using focus groups to capture and in- 
corporate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

DOE integrated planning workshop, 20:25284 (RA;US) 

Potential primary contaminants at the various operable units of 
the Rocky Flats Plant, 20:25282 (RA;US) 

Regulatory acceptance of the proposed well abandonment pro- 
gram for the present landfill, Operable Unit 7, Rocky Flats 
Environmental Technology Site, Golden, Colorado, 20:25565 
(R;US) 

Soil remediation interim measures/interim remedial action 
(IM/IRA) for Rocky Flats Plant, 20:27513 (RA;US) 

The strategic planning initiative for accelerated cleanup of 
Rocky Flats, 20:25520 (RA;US) 

Risk Assessment 

A risk assessment software tool for evaluating potential risks to 
human health and the environment, 20:25527 (RA;US) 

Comparative risk analysis for the Rocky Flats Plant integrated 
project planning, 20:26154 (RA;US) 

DOE integrated planning workshop, 20:25284 (RA;US) 

Source Terms 

The US DOE Programmatic Environmental Impact Statement 

(PEIS) at Rocky Flats Plant, 20:26183 (RA;US) 
ROCKY MOUNTAIN REGION 
See USA 


RUTHERFORD SCATTERING 


ROD BUNDLES 
See FUEL ELEMENT CLUSTERS 
RODENTS 
Hantavirus testing in small mammal populations of northcentral 
New Mexico, 20:27657 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROLLING 
Simulation of sheet metal forming using polycrystal plasticity, 
20:26552 (R;US) 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROMEO EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
ROOFS 


Development of roof-integrated solar collector with a glass 
cover, 20:25746 (R;DK;In Danish) 


WhiteCap System, structural analysis reports. Progress report, 
April 1995—June 1995, 20:26304 (R;US) 
ROTARY ENGINES 
Ceramic tile expansion engine housing, 20:26453 (PA;US) 
ROTATING PLASMA 
Plasma rotation in the presence of radio frequency fields, 
20:28276 (R;US) 
ROTATION-VIBRATION MODEL 
Occupation of rotation-vibration states of desorbing hydrogen- 
isotopes, 20:26523 (IA;AT;In German) 
ROTORS 
Advanced Turbine Technology (ATTAP) Applications Project. 
1992 Annual report, 20:26450 (R;US) 
ROVER REACTORS 
Outline of UCRL-Livermore Rover Program, 20:25885 (R;US) 
Rover Test Site, 20:25884 (R;US) 
RPL DOSEMETERS 
Basic characteristics of radiophotoluminescence glass dosime- 
ter, 20:27233 (R;JP;in Japanese) 
RULISON EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
RUSSELL-SAUNDERS COUPLING 
See L-S COUPLING 
RUSSIAN FEDERATION 
A review of blasting activity in the former Soviet Union, 
20:26482 (RA;US) 
Accident reconstruction using process trees, 20:26864 (R;US) 
Collaborative Russian-US work in nuclear material protection, 
control and accounting at the Institute of Physics and Power 
Engineering, 20:25589 (R;US) 
Plutonium gamma-ray measurements for mutual reciprocal in- 
spections of dismantled nuclear weapons, 20:25638 (R;US) 
RUTHENIUM 104 REACTIONS 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
RUTHENIUM 106 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1994, 20:25417 (R;US) 
RUTHENIUM 106 TARGET 
See RUTHENIUM 106 
TARGETS 


RUTHENIUM COMPLEXES 


Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 


RUTHERFORD SCATTERING 


Application of RBS and NRA in the fabrication of carbon based 
devices, 20:26748 (R;US) 
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S CODES 


S 


S CODES 

SCDAP/RELAPS5/MOD 3.1 Code Manual: Developmental as- 
sessment. Volume 5, 20:26029 (R;US) 

SCDAP/RELAPS/MOD 3.1 code manual: User’s guide and in- 
put manual. Volume 3, 20:26093 (R;US) 

S-1000 RESONANCES 

See MESONS 

SACCHARIDES 

Control of sugar transport and metabolism in Zymomonas mo- 

bilis. Final report, 20:27656 (R;US) 
SAFEGUARD REGULATIONS 

The US program of technical assistance to the Atomic Energy 

Agency of the Republic of Kazakstan, 20:26489 (R;US) 
SAFEGUARDS 

See also IAEA SAFEGUARDS 

An introduction to video image compression and authentication 
technology for safeguards applications, 20:25630 (R;US) 

Demonstration of safeguards technology at the Russian Institute 
of Experimental Physics (VNIIEF), Arzamas-16, 20:25613 
(R;US) 

Development of an ASTM standard guide on performing vuliner- 
ability assessments for nuclear facilities, 20:25611 (R;US) 

Evaluation of tradeoffs among costs and benefits of material- 
control measures, confidence-building and _ verification 
measures, and nonproliferation and arms-controls objectives, 
20:26494 (R;US) 

Intelligent self-configuring client-server analysis software for high- 
resolution X and gamma-ray spectrometry, 20:25635 (R;US) 

Safeguards and security benefits of project straight-line, 
20:25627 (R;US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

Development of safety analysis technology, 20:25929 (R;KR;In 
Korean) 

Management concepts and safety applications for nuclear fuel 
facilities, 20:28490 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 
Comparison of MELCOR modeling techniques and effects of 
vessel water injection on a low-pressure, short-term, station 
blackout at the Grand Gulf Nuclear Station, 20:25814 (R;US) 
New enhancements to SCALE for criticality safety analysis, 
20:26854 (R;US) 
Safety analysis report preparation guidelines, 20:25578 (R;US) 
SAFETY REPORTS 

Safety analysis report preparation guidelines, 20:25578 (R;US) 
SALINE ZONE 

See OIL SHALES 
SALMON 

Adult salmonid PIT-TAG returns to Columbia River's lower gran- 
ite dam, 20:25710 (R;US) 

Annual Coded Wire Tag Program. 1994 Annual report, 
20:25705 (R;US) 

Annual Coded Wire Tag Program: Washington Missing Produc- 
tion Groups, 20:25706 (R;US) 

Genetic analysis of Oncorhynchus Nerka: Life history and 
genetic analysis of redfish Lake Oncorhynchus Nerka Com- 
pletion report, 20:25707 (R;US) 

Minthorn Springs Creek summer juvenile release and adult col- 
lection facility. Annual report 1994, 20:25708 (R;US) 

Research and recovery of Snake River sockeye salmon. Annual 
report, 1993, 20:25709 (R;US) 

Yakima River radio-telemetry study: Spring chinook salmon, An- 
nual report, 1991-1992, 20:25703 (R;US) 

SALMON EVENT 

Modeling of tamped and decoupled explosions in salt (simula- 

tion is easy. Prediction is difficult!), 20:27426 (RA;US) 
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SALT DEPOSITS 

Analysis of near-field data from a Soviet decoupling experiment, 
20:27430 (RA;US) 

Characteristics of seismic waves from Soviet peaceful nuclear 
explosions in salt, 20:27755 (R;US) 

Modeling of tamped and decoupled explosions in salt (simula- 
tion is easy. Prediction is difficult!), 20:27426 (RA;US) 

Processes in the characterization, remediation, and reclamation 
used to decommission a tailings pile containing unknown sub- 
stances, 20:25547 (R;US) 

Strongly coupled single-phase flow problems: Effects of density 
variation, hydrodynamic dispersion, and first order decay, 
20:27540 (R;US) 

SAMARIUM 154 TARGET 

Collisions of deformed nuclei and superheavy-element produc- 

tion, 20:28086 (R;US) 
SAMARIUM COMPLEXES 

Determination of dissociation constant of rhodanates complexes 
of Pr and Sm by means of spectrophotometric method, 
20:26785 (IA;PL;In Polish) 

SAN JUAN POWER PLANT 

See FOSSIL-FUEL POWER PLANTS 
SAND PRESSURE 

See RESERVOIR PRESSURE 
SANDIA LABORATORIES 

Building 869 hazards assessment document, 20:26200 (R;US) 

Building 880 hazards assessment document, 20:26201 (R;US) 

Microelectronics Development Laboratory Building 858 hazards 
assessment document, 20:26202 (R;US) 

SANDIA NATIONAL LABORATORIES 

See also SANDIA LABORATORIES 

HTS wire requirements for SMES, 20:28233 (RA;US) 

Implementing change in the facilities planning process, 
20:26894 (R;US) 

Overview: Superconductivity Partnership Program at Sandia, 
20:28232 (RA;US) 

Superconductivity Partnership Initiative (SPI): HTS motor cool- 
ing issues, 20:28234 (RA;US) 

VR/IS Lab Virtual Actor research overview, 20:26402 (R;US) 

SANDSTONES 

See also GRAYWACKE 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone Reservoirs in the 
Bighorn and Wind River Basins, Wyoming, 20:25181 (R;US) 

Green River Formation Water Flood Demonstration Project. An- 
nual report, April 1, 1994—March 31, 1995, 20:25185 (R;US) 

SAPPHIRE 

Electromagnetic and thermal analysis of distributed cooled high 

power millimeter wave windows, 20:27039 (R;US) 
SATELLITES 

The Shoemaker-Levy 9 impact plumes on Jupiter: Implications 

for threat to satellites in low-Earth orbit, 20:26895 (R;US) 
SATURN PLANET 

Why we don't need quantum planetary dynamics, or on deco- 
herence and the correspondence principle for chaotic 
systems, 20:27788 (R;US) 

SAVANNAH RIVER PLANT 
Accounting 

The Department of Energy Management System (DOEMS), 

20:26182 (RA;US) 
Contamination 

Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 

Environmental Impact Statements 

Savannah River Site Waste Management Final Environmental 
impact Statement Addendum, 20:25486 (R;US) 

Savannah River Site Waste Management. Volume 2, Final Envi- 
ronmental Impact Statement, 20:25487 (R;US) 

Environmental impacts 

Using GIS to develop socio-economic profiles of areas adjacent 

to DOE facilities, 20:26153 (RA;US) 





Environmental Policy 
Using GIS to develop socio-economic profiles of areas adjacent 
to DOE facilities, 20:26153 (RA;US) 
Field Tests 
SRS environmental technology development field test platform, 
20:25575 (R;US) 
Hydrology 
SRS environmental technology development field test platform, 
20:25575 (R;US) 
Information Systems 
Using GIS to develop socio-economic profiles of areas adjacent 
to DOE facilities, 20:26153 (RA;US) 
Land Reclamation 
Restoration of a forested wetland ecosystem in a thermally im- 
pacted stream corridor, 20:27588 (R;US) 
Management 
The Department of Energy Management System (DOEMS), 
20:26182 (RA;US) 
Nuclear Materials Management 
Los Alamos MAWST software layered on Westinghouse Savan- 
nah River Company's nuclear materials accountability 
system, 20:25608 (R;US) 
Program Management 
U.S. Department of Energy Office of Inspector General report 
on inspection of Westinghouse Savannah River Company 
fees for managing and operating the Savannah River Site, 
20:28481 (R;US) 
Radioactive Waste Facilities 
Gamma well-logging in the Old Burial Ground of the Savannah 
River Site, 20:25477 (R;US) 
Vamp™ coverage area for personnel protection, 20:25579 (R;US) 
Radioactive Waste Management 
HLW System Plan. Revision 4, 20:25476 (R;US) 
High level waste tank farm setpoint document. Revision 1, 
20:25478 (R;US) 
High-level waste tank farm set point document, 20:25471 (R;US) 
Hypothetical accident condition thermal analysis and testing of a 
Type B drum package, 20:25465 (R;US) 
The Savannah River Site Waste Inventory Management Pro- 
gram, 20:25475 (R;US) 
Waste tank deflagration source generation mechanisms, 
20:25466 (R;US) 
Radioactive Waste Processing 
1993 RCRA Part B permit renewal application, Savannah River 
Site: Volume 10, Consolidated Incineration Facility, Section 
C, Revision 1, 20:25464 (R;US) 
The audit of the Replacement High Level Waste Evaporator at 
the Savannah River Site, 20:25306 (R;US) 
Remedial Action 
A synopsis of environmental horizontal wells at the Savannah 
River Site, 20:27589 (R;US) 
Restoration of Lost Lake, recovery of an impacted Carolina Bay, 
20:25574 (R;US) 
Working draft: Proposed process plan for future use options at 
the Savannah River Site, 20:25524 (RA;US) 
Risk Assessment 
Working draft: Proposed process plan for future use options at 
the Savannah River Site, 20:25524 (RA;US) 
Safety Analysis 
Safety analysis report preparation guidelines, 20:25578 (R;US) 
Site Characterization 
Portable radiation detector and mapping system, 20:27261 
(R;US) 
SRS environmental technology development field test platform, 
20:25575 (R;US) 
Source Terms 
Waste tank deflagration source generation mechanisms, 
20:25466 (R;US) 
Swamps 
Restoration of a forested wetland ecosystem in a thermally im- 
pacted stream corridor, 20:27588 (R;US) 
Waste Management 
Savannah River Site Waste Management Final Environmental 
Impact Statement Addendum, 20:25486 (R;US) 


SCOTLAND 


Savannah River Site Waste Management. Volume 2, Final Envi- 

ronmental Impact Statement, 20:25487 (R;US) 
Waste Processing 

1993 RCRA Part B permit renewal application, Savannah River 
Site: Volume 10, Consolidated Incineration Facility, Section 
C, Revision 1, 20:25464 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAWTOOTH OSCILLATIONS 

Nonlinear w*-stabilization of the m = 1 mode in tokamaks, 

20:28325 (R;US) 
SCANDIUM 
Spectrophotometric method of Sc determination in dolomite and 
superphosphate, 20:26759 (IA;PL;ln Polish) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCANNING ELECTRON MICROSCOPY 

Coatings and alternatives for SEM microscopy, 20:26842 /R;US) 

Electron and optical beam testing of integrated circuits using 
CIVA, LIVA, and LECIVA, 20:27284 (R;US) 

SCATTERING 

See aiso SMALL ANGLE SCATTERING 

Influence of dipole scattering of crystal defects on internal-band- 
photon absorption of compensated germanium monocrystals, 
20:27779 (1A;AT;in German) 

SCHMALFELDT-WINTERSHALL PROCESS 

See COAL GASIFICATION 

SCHOOL BUILDINGS 

Measurement of HVAC system performance and local ventila- 
tion using passive perfluorocarbon tracer technology, 
20:26294 (R;US) 

Municipal building energy conservation model tests. The Gruen- 
berg comprehensive school. Final report, 20:26309 (R;DE;In 
German) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCIENTIFIC PERSONNEL 

Acronym master list, 20:28472 (R;US) 

Chemical analyses: How to get it done right (customer-analyst 
interactions), 20:28464 (R;US) 

Foreign nationals who receive science or engineering Ph.D.’s 
from US universities: Stay rates and characteristics of stay- 
ers, 20:26158 (R;US) 

K-12 science education reform will take a decade, and commu- 
nity partnerships hold best hope for success, 20:28465 (R;US) 

Manpower assessment brief. No. 28, May 1995, 20:28482 (R;US) 

Reaching minority, female and disadvantaged students, 
20:28466 (R;US) 

Science education programs brief. No. 6, May 1995, 20:28469 
(R;US) 

Student science enrichment training program. Progress report, 
June 1, 1991—May 31, 1992, 20:26159 (R;US) 

[Clean uses of fossel fuels traineeship support proposal.] Final 
report, 20:28467 (R;US) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SCINTILLATOR-PHOTODIODE DETECTORS 
Testing of the scintillation sandwich prototype, 20:27221 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTILLATOR-PHOTODIODE DETECTORS 
High spatial resolution radiation detectors based on hydro- 
genated amorphous silicon and scintillator, 20:27250 (R;US) 
SCOTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
SCOTLAND 
See UNITED KINGDOM 
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SCRAP 


SCRAP 

See also SCRAP METALS 

Radiation dose assessments to support evaluations of radiologi- 
cal control levels for recycling or reuse of materials and 
equipment, 20:27722 (R;US) 

SCRAP METALS 

Clearance level recommendations from the German Commis- 
sion on Radiological Protection for metal equipment and 
scrap: Derivation of clearance levels, 20:27691 (RA;XA) 

Factors affecting acceptability of radioactive metal recycling to 
the public and stakeholders, 20:25274 (R;US) 

Progress toward uranium scrap recycling via Electron Cold 
Hearth Refining (EBCHR), 20:25410 (R;US) 

Progress toward uranium scrap recycling via electron beam cold 
hearth refining, 20:25409 (R;US) 

Radiation dose assessments to support evaluations of radiologi- 
cal control levels for recycling or reuse of materials and 
equipment, 20:27722 (R;US) 

Recycling of radioactive contaminated metals from nuclear in- 
stallations, 20:25642 (RA;XA) 

Scrap metal management issues associated with naturally oc- 
curring radioactive material, 20:25276 (R;US) 

The regulatory and policy framework for the recycle of radioac- 
tive scrap metals in the United States of America, 20:27687 
(RA;XA) 

SCREWS 
See FASTENERS 
SCRUBBERS 
High SOz removal efficiency testing. Quarterly status report, Oc- 
tober 1994—December 1994, 20:25796 (R;US) 
SEABOARD PROCESS 
See DESULFURIZATION 
SEALED SOURCES 

Exemption of minor quantities or radioactive materials and some 
machines and devices emitting ionizing radiations from the re- 
quirements of registration and/or licensing in Israel, 20:27685 
(RA;XA) 

Methods to identify and locate spent radiation sources, 
20:25647 (R;XA) 

SEAS 
See also ATLANTIC OCEAN 
CASPIAN SEA 

Collaborative research on the Northeast Water Polynya: 
NEWP92 hydrographic data report. USCGC Polar Sea cruise, 
July 15—August 15, 1992, 20:27591 (R;US) 

Estimation of turbulence-dissipation rates and gas-transfer ve- 
locities in a surf pool: Analysis of the results from WABEX-93, 
20:27601 (R;US) 

The effects of breaking waves on dual-tracer gas exchange ex- 
periments, 20:27603 (R;US) 

The influence of bubble plumes on air-seawater gas transfer ve- 
locities, 20:27600 (R;US) 

SEASONINGS 

See FOOD 

SEAWATER 
The influence of bubble plumes on air-seawater gas transfer ve- 
locities, 20:27600 (R;US) 

SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECRETION 

Studies quantifying modulatory effects of inhaled NO2 and SO. 
on tracheal mucus secretion, proliferative activity of airway 
epithelium and architecture of lung parenchyma, 20:27741 
(R;DE;In German) 


SECURITY 
Modeling ground vehicle acoustic signatures for analysis and 
synthesis, 20:25624 (R;US) 


Safeguards and security benefits of project straight-line, 
20:25627 (R;US) 


Video image processing for nuclear safeguards, 20:28529 (R;US) 
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SECURITY SEALS 

Novel tamper-indicating protective devices, 20:25584 (R;US) 

Tamper indicating and sensing optical-based smart structures, 
20:25622 (R;US) 

SEDIMENTARY ROCKS 
See also CARBONATE ROCKS 
SANDSTONES 

Constraints on elastic parameters and implications for lithology 
on VTI media, 20:27761 (R;US) 

Thermal stress microfracturing of crystalline and sedimentary 
rock. Final report, September 16, 1987—September 15, 1991, 
20:26673 (R;US) 

SEDIMENTS 

Assessment of sediment monitoring at LLNL, 20:27582 (R;US) 

Constraints on elastic parameters and implications for lithology 
on VTI media, 20:27761 (R;US) 

Nonradioactive air emissions notice of construction for the stabi- 
lization of the 1300-N emergency dump basin, 20:25545 (R;US) 

Remedial investigation/feasibility study report for the 300-FF-5 
Operable Unit, 20:25541 (R;US) 

The removal of mercury from solid mixed waste using chemical 
leaching processes, 20:25344 (R;US) 

SEGREGATION 

Determination of diffusion coefficients using temperature- 
programmed  surface-segregation, 20:27796 (IA;AT;In 
German) 

Investigation of segregation in Au-30at%Pt using positron anni- 
hilation, 20:28183 (IA;AT;In German) 

Three-dimensional investigations of the segregation in PtNi- 
alloys in a position sensitive field-ion mass spectrometer, 
20:28207 (IA;AT;In German) 

SEISMIC DETECTORS 
Micromachined silicon seismic transducers, 20:27028 (R;US) 
SEISMIC EFFECTS 

Comparative analysis of seismic risk assessment methodology, 

20:27533 (R;KR;In Korean) 
SEISMIC EVENTS 

See also EARTHQUAKES 

Numerical modeling and the physical basis of seismic discrimi- 
nants, 20:27412 (RA;US) 

Risk contribution from low power, shutdown, and other opera- 
tional modes beyond full power, 20:26074 (RA;US) 

Rock strength under explosive loading, 20:26690 (RA;US) 

Seismic waveform modeling of explosions at distances of 10- 
100 km, 20:27354 (RA;US) 

SEISMIC WAVES 
Amplitudes 

Equivalent elastic treatment of near source propagation, 

20:27425 (RA;US) 
Attenuation 

Fundamental observations concerning hysteresis in the defor- 
mation of intact and jointed rock with applications to nonlinear 
attenuation in the near source region, 20:26694 (RA;US) 

Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 

Computerized Simulation 

2D and 3D numerical modeling of seismic waves from explosion 

sources, 20:27423 (RA;US) 
Elastic Scattering 

Low frequency elastic wave scattering by an inclusion: Limits of 

applications, 20:27753 (R;US) 
Excitation 

2D and 3D numerical modeling of seismic waves from explosion 
sources, 20:27423 (RA;US) 

Directional excitation of Rg due to ripple-fired explosions: 2- 
Dimensional finite-difference simulations, 20:27424 (RA;US) 

Mathematical Models 
Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 
Monitoring 

Modeling seismic and atmospheric wave fields generated by 
near surface sources, 20:27429 (RA;US) 

Simulation of seismic signals from asymmetric LANL hydrody- 
namic calculations, 20:27417 (RA;US) 





Spectral Response 

Simulating high-frequency seismograms in complicated media: 

A spectral approach, 20:27428 (RA;US) 
Wave Propagation 

2D and 3D numerical modeling of seismic waves from explosion 
sources, 20:27423 (RA;US) 

Constraints on equivalent elastic source models from near- 
source data, 20:27422 (RA;US) 

DOE program on seismic characterization for regions of interest 
to CTBT monitoring, 20:26496 (R;US) 

Directional excitation of Rg due to ripple-fired explosions: 2- 
Dimensional finite-difference simulations, 20:27424 (RA;US) 

Equivalent elastic treatment of near source propagation, 
20:27425 (RA;US) 

Modeling seismic and atmospheric wave fields generated by 
near surface sources, 20:27429 (RA;US) 

Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 

Seismic waveform modeling of explosions at distances of 10- 
100 km, 20:27354 (RA;US) 

Simulating high-frequency seismograms in complicated media: 
A spectral approach, 20:27428 (RA;US) 

Simulation of seismic signals from asymmetric LANL hydrody- 
namic calculations, 20:27417 (RA;US) 

SELENIUM 

Environmental applications of XANES: Speciation of T.in ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

SELF-CONSISTENT FIELD 

Exact self-consistent solutions to the interacting spinor and scalar 

field equations in Bianchi type-| space-time, 20:27890 (R;XJ) 
SELLAFIELD REPROCESSING PLANT 

The development and design of the off-gas treatment system for 
the thermal oxide reprocessing plant (THORP) at Sellafield, 
20:25337 (RA;US) 

SELOX PROCESS 

See COAL GASIFICATION 
SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 

See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also CDTE SEMICONDUCTOR DETECTORS 

S| SEMICONDUCTOR DETECTORS 

A method to improve spectral resolution in planar semiconduc- 
tor gamma-ray detectors, 20:27260 (R;US) 

Scoping study of SNM detection and indentification for adjunct 
on-site treaty monitoring. Final report, 20:26484 (R;US) 

SEMICONDUCTOR DIODES 

See also LIGHT EMITTING DIODES 

Characterizing of frequency modulated surface-emitting 
semiconductor-laser diodes with a vertical resonator using in- 
vestigations of reflection, 20:26681 (IA;AT;in German) 

SEMICONDUCTOR JUNCTIONS 

See also HETEROJUNCTIONS 

Electron and optical beam testing of integrated circuits using 
CIVA, LIVA, and LECIVA, 20:27284 (R;US) 

SEMICONDUCTOR LASERS 

Accurate determination of transparency current in packaged 
semiconductor lasers and semiconductor optical amplifiers, 
20:27036 (R:US) 

High efficiency oxide confined vertical cavity surface emitting 
lasers, 20:27017 (R;US) 

SEMICONDUCTOR MATERIALS 

Correlation effects in highly doped Ill-V semiconductors, 
20:28166 (IA;AT;in German) 

Electron phase coherent effects in nanostructures and coupled 
2D systems, 20:28175 (R;US) 

Evaluation of the “1,, 2 terminal level lifetime for several 
neodymium-doped laser crystals and glasses, 20:27042 
(R;US) 

LLNL large-area inductively coupled plasma (ICP) source: Ex- 
periments, 20:27808 (R;US) 

Novel magnetic-field-induced minigap and transport in coupled 
double quantum wells, 20:26722 (R;US) 


SHOCK WAVES 


Study of multicomponent diffusion and transport phenomena. 
Technical report, July 1, 1984—June 30, 1995, 20:27813 (R;US) 
Thz-semiconductor sources, 20:28254 (IA;AT;In German) 
SEMICONDUCTOR SWITCHES 
Organic solid state optical switches and method for producing 
organic solid state optical switches, 20:28537 (PA;US) 
Photoconductive semiconductor switches for firing sets and 
electro-optic modulators, 20:27020 (R;US) 
Semiconductor switch geometry with electric field shaping, 
20:27003 (PA;US) 
SEMILEPTONIC DECAY 
Measurement of the B~ and B° meson lifetimes using semilep- 
tonic decays, 20:27999.(R;US) 
SENSITIVITY ANALYSIS 
Differential sensitivity theory applied to the MESA2D code for 
multi-material problems, 20:28530 (R;US) 
SEPARATION EQUIPMENT 
See also EXTRACTION APPARATUSES 
INERTIAL SEPARATORS 
A study of multistage/multifunction column for fine particle sepa- 
ration. Quarterly technical progress report, January 1, 1995— 
March 31, 1995, 20:25041 (R;US) 
SEPTUM MAGNETS 
Pulsed power supply for PAR injection/extraction septum mag- 
net, 20:27152 (R;US) 
Pulsed power supply for three APS septum magnets, 20:27156 
(R;US) 
SEQUESTRENE 
See EDTA 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SHAPE MEMORY EFFECT 
A model of shape memory materials with hierarchical twinning: 
Statics and dynamics, 20:26557 (R;US) 
Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
SHAPED CHARGES 
Microtextural characterization of copper shaped charge jet frag- 
ments, 20:27360 (R;US) 
SHATTERING 
See FRAGMENTATION 
SHAWNEE STEAM PLANT 
Clean Coal Technology Ill: 10 MW Demonstration of Gas Sus- 
pension Absorption final project performance and economics 
report, 20:25795 (R;US) 
SHEAR 
Elliptical vortices in shear: Hamiltonian moment formulation and 
Melnikov analysis, 20:27814 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
See also BIOLOGICAL SHIELDING 
Groundwater activation calculations for E872, 20:27136 (R;US) 
Radiation shielding safety guidebook elementary volume, 
20:28108 (R;JP;in Japanese) 
Seismic evaluation of lead caves using no-tension discrete 
model with interface elements, 20:26883 (R;US) 
SHIELDS 
Projectile shape influence on ballistic limit curves as determined 
by computational simulation, 20:26974 (R;US) 
SHOAL EVENT 
Effects of explosions in hard rocks, 20:27387 (RA;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVE HARDENING 
See STRAIN HARDENING 
SHOCK WAVES 
See also DETONATION WAVES 
Analyzing Lagrange gauge measurements of spherical, cylindri- 
cal, or plane waves, 20:26696 (RA;US) 
Anomalous physical effects from artificial numerical length 
scales, 20:26948 (R;US) 
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SHOCK WAVES 


Impurity-doped optical shock, detonation and damage location 
sensor, 20:27278 (PA;US) 
Modeling the NPE, 20:27323 (RA;US) 
Planar impact experiments for EOS measurements, 20:26691 
(RA;US) 
Shock wave plasticity in Mo at 293K and 1673K, 20:28171 (R;US) 
Yield estimation based on calculated comparisons to particle ve- 
locity data recorded at low stress, 20:27353 (RA;US) 
SHORT ROTATION CULTIVATION 
Effects of digested sewage sludge on short rotation coppice in 
the UK, 20:25665 (RA;SE) 
Sewage sludge as a fertilizer for short rotation energy coppice, 
20:25663 (RA;SE) 
Sludge fertilization in willow plantations, 20:25664 (RA;SE) 
The Swedish energy forestry programme, 20:25660 (RA;SE) 
SHOWER COUNTERS 
A high resolution detector for H° — +-, 20:27986 (R;US) 
A monolithic constant-fraction discriminator using distributed R- 
C delay-line shaping, 20:27131 (R;US) 
ATLAS calorimeters energy calibration for jets, 20:27237 (R;XJ) 
Photon physics with PHENIX, 20:27214 (R;US) 
Preliminary report from the Task Force on detector R&D for the 
SSC, 20:27181 (R;:US) 
The PHENIX electromagnetic calorimeter, 20:27212 (R;US) 
The Phenix Detector magnet subsystem, 20:27126 (R;US) 
SHRUBS 
Research to develop improved production methods for woody 
and herbaceous biomass crops, 20:25673 (R;US) 
SHUTDOWN 
An analysis of outage reports of nuclear power plants in Korea, 
20:25996 (R;KR;in Korean) 
SHUTDOWNS 
See SHUTDOWN 
SHUTIN PRESSURE 
See RESERVOIR PRESSURE 
SHUTTERS 
An integrated bremsstrahlung safety shutter and collimator de- 
signed for the APS front end operating in the top-up mode, 
20:27157 (R;US) 
Si SEMICONDUCTOR DETECTORS 
Application of a-Si:H radiation detectors in medical imaging, 
20:27252 (R;US) 
Outstanding Junior Investigator Award. Final report, 20:27929 
(R;US) 
Silicon strip detector testing on KFTI 300 MeV linac., 20:27245 
(R;UA) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SICHROMAL ALLOYS 
See ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
IRON BASE ALLOYS 
SILICON ALLOYS 
SIERRA NEVADA COLORADO 
Status report on preliminary assessment of variations of regional 
phases and discriminants with distance, 20:27758 (R;US) 
SIGNALS 
Random wavelet transforms, algebraic geometric coding, and 
their applications in signal compression and de-noising, 
20:28556 (R;US) 
SILICA 
Degradation of structural ceramics by erosion, 20:26608 (R;US) 
Mechanism of hydrogen incorporation in coal liquefaction. Quar- 
terly progress report, April 1995—June 1995, 20:25058 (R;US) 
Mechanism of mechanical fatigue of silica glass. Final technical 
report, July 1985—June 1995, 20:26675 (R;US) 
SILICA GEL 
Evaluation of an ambient air sampling system for tritium (as triti- 
ated water vapor) using silica gel adsorbent columns, 
20:25501 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
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SILICON 

Characterization of silicon implanted SiOz layers using positron 
annihilation spectroscopy, 20:26660 (R;US) 

Crystal structure dependence of antiferromagnetic coupling in 
Fe/Si multilayers, 20:26604 (R;US) 

Fifth workshop on the role of impurities and defects in silicon de- 
vice processing. Extended abstracts, 20:26713 (R;US) 

LLE Review quarterly report, January-March 1995. Volume 62, 
20:27815 (R;US) 

Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 

Molecular dynamics simulation of mechanical deformation of 
ultra-thin metal and ceramic films, 20:26603 (R;US) 

Preparation of large Silicon monocrystals for neutron optics, 
20:26678 (IA;AT;In German) 

Quasiparticle energy studies of bulk semiconductors, surfaces 
and nanotubes, 20:26712 (R;US) 

Surface structure of tetrahedral-coordinated amorphous 
diamond-like carbon films grown by pulsed laser deposition, 
20:26719 (R;US) 

Vapor breakdown during ablation by nanosecond laser pulses, 
20:26666 (R;US) 

SILICON ALLOYS 

Research on silicon-carbon alloys and interfaces. Final subcon- 
tract report, 15 February 1991-31 July 1994, 20:25719 (R;US) 

Revitalize the US silicon/ferrosilicon industry through energy- 
efficient technology. Final report, Addendum furnace 
modeling, 20:26517 (R;US) 

The effects of rapid recrystallization and ion implanted carbon 
on the solid phase epitaxial regrowth of Si, __,Ge, alloy layers 
on silicon, 20:26665 (R;US) 

SILICON CARBIDES 

Analysis on the sequence of formation of TigSiC2 and 
TigSiC2/SiC composites, 20:26717 (R;US) 

Comparison of high temperature mechanical properties of two 
monolithic SiC ceramics and an Al2O0,/SiC composite, 
20:26616 (R;US) 

Degradation of structural ceramics by erosion, 20:26608 (R;US) 

Materials support for HITAF. Final report for Phase 1, 20:26715 
(R;US) 

Microwave processing of silicon carbide, 20:26611 (R;US) 

Microwave-assisted pyrolysis of SiC and its application to join- 
ing, 20:26632 (R;US) 

Molecular dynamics studies of radiation effects in silicon car- 
bide, 20:28417 (R;US) 

Nanomechanical properties of SiC films grown from Cgo precur- 
sors using atomic force microscopy, 20:26651 (RA;US) 

Prediction of damage evolution in continuous fiber metal matrix 
composites subjected to fatigue loading, 20:26733 (R;US) 

Utilization of amorphous silicon carbide (a-Si:C:H) as a resistive 
layer in gas microstrip detectors, 20:27249 (R;US) 

SILICON COMPOUNDS 
See also SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

Thick amorphous silicon layers suitable for the realization of ra- 

diation detectors, 20:27248 (R;US) 
SILICON NITRIDES 

Degradation of structural ceramics by erosion, 20:26608 (R;US) 

Investigation of the rate-controlling mechanism(s) for high tem- 
perature creep and the relationship between creep and 
melting by using high pressure as a variable. Final report, 
20:26619 (R;US) 

SILICON OXIDES 

See also SILICA 

Characterization of silicon implanted SiO. layers using positron 
annihilation spectroscopy, 20:26660 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Atomic-scale characterization of hydrogenated amorphous- 
silicon films and devices. Annual subcontract report, 14 
February 1994-14 April 1995, 20:25723 (R;US) 





Beneficial effects of the aluminum alloy process as practiced in 
the photovoltaic device fabrication laboratory, 20:25727 (R;US) 
Experimental study of the factors governing the Staebler-Wronski 
photodegradation effect in a-Si:H solar cells. Annual subcon- 
tract report, 1 March 1994—31 March 1995, 20:25720 (R;US) 
PV Cz silicon manufacturing technology improvements. Semi- 
annual subcontract report, 1 April 1994-30 September 1994, 
20:25724 (R;US) 
Research on silicon-carbon alloys and interfaces. Final subcon- 
tract report, 15 February 1991-31 July 1994, 20:25719 (R;US) 
SILOXANES 
Solubility properties of siloxane polymers for chemical sensors, 
20:26763 (R;US) 
Solvent effects on silica domain growth in silica/siloxane com- 
posite materials, 20:26726 (R;US) 
Synthesis and characterization of vinyl-bridged polysilsesquiox- 
ane sol-gel materials, 20:26728 (R;US) 
SILVER 
Control of processing factors for high J. Bi-2223/Ag tapes, 
20:26627 (R;US) 
Determination of dislocation densities in high pure silver by elec- 
trical resistance and low-field Hall effect, 20:28163 (IA;AT) 
Investigation of current transport normal and parallel to the tape 
plane in BSCCO/Ag tapes, 20:26628 (R;US) 
Molecular dynamics simulation of mechanical deformation of 
ultra-thin metal and ceramic films, 20:26603 (R;US) 
State-resolved dynamics of infrared photodesorption of CO from 
Ag(111), 20:26808 (R;US) 
SILVER 107 


Neutron activation cross sections for copper, europium, 


hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 
SILVER ALLOYS 
Age hardening in rapidly solidified and hot isostatically pressed 
beryllium-aluminum-silver alloys, 20:26555 (R;US) 
Wave soldering with Pb-free solders, 20:26582 (R;US) 


SILVER COMPOUNDS 
See also SILVER FLUORIDES 
Synthesis, structure, and reactivity of high oxidation state silver 
fluorides and related compounds, 20:26796 (R;US) 
SILVER FLUORIDES 
Synthesis, structure, and reactivity of high oxidation state silver 
fluorides and related compounds, 20:26796 (R;US) 
SIMPLEX PROCESS 
See COAL GASIFICATION 
SIMS 
See MASS SPECTROSCOPY 
SIMULATION 
See also COMPUTERIZED SIMULATION 
PLASMA SIMULATION 
Adaptive capture of expert knowledge, 20:28526 (R;US) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SITE CHARACTERIZATION 
A probabilistic environmental decision support framework for 
managing risk and resources, 20:27564 (R;US) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
The role of local government in future site use planning, 
20:26204 (RA;US) 
SITE SURVEYS 
See SITE CHARACTERIZATION 
SKELETON 
3D ultrasound imaging for prosthesis fabrication and diagnostic 
imaging, 20:27652 (R;US) 
SKIN 
Assessment of acute and late effects to high-LET radiation, 
20:27641 (R;US) 
SLAGS 
The evaluation of the x-ray fluorescence (XRF) technique for 
process monitoring of vitreous slag from thermal waste treat- 
ment systems: A comparative study of the analysis of Plasma 


SOFT SOLDERING 


Hearth slag for Ce, Fe and Cr by XRF and inductively coupled 
plasma spectrometries, 20:25277 (R;US) 
SLOT OVENS 
See COKE OVENS 
SLUDGES 
DOE integrated planning workshop, 20:25284 (RA;US) 
Fiscal year 1994 1/25-scale sludge mobilization testing, 
20:25562 (R;US) 
Permeation of Tank C-103 sludge simulant by organic solvent. 
Revision 1, 20:27561 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See aiso FUEL SLURRIES 
A direct steam heat option for hydrothermal treatment of munici- 
pal solid waste, 20:26416 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 
Neutron physical investigations of hydrogen in filament struc- 
tures, 20:28103 (IA;AT;In German) 
SMARTOR DEVICE 
See TOKAMAK DEVICES 
SMELTING 
Computer simulation of the Outokumpu flash smelting process, 
20:26586 (RA;Fl) 
Process simulation of cyclone smelting, 20:26591 (RA;Fl) 
Transport phenomena in the flash smelting furnace, 20:26587 
(RA;Fl) 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKES 
Low temperature pyrotechnic smokes: A potential low cost 
alternative to nonpyrotechnic smoke for access delay applica- 
tions, 20:27309 (R;US) 
SMOKY EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
SNPA-DEA PROCESS 
See DESULFURIZATION 
SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 
Prospects and limitations in application of general equilibrium 
models, 20:26167 (RA;DK;in Danish) 
Socio-economic project evaluation 
(RA;DK;in Danish) 
SODIUM 
Dark resonances in the hyperfine energy-level diagram of 
sodium-d-lines, 20:28129 (IA;AT;in German) 
Thermodynamic and transport properties of sodium liquid and 
vapor, 20:26772 (R;US) 
SODIUM CITRATES 
See CITRATES 
SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM NITRATES 
SODIUM PHOSPHATES 
An investigation of the red bands of the NaHg-excimers, 
20:28123 (IA;AT;in German) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM NITRATES 
Comparative Investigations on the Stress Corrosion Behavior of 
a -Al Bronze and a Brass in Sodium Nitrite, 20:26687 (IA;EG) 
SODIUM PHOSPHATES 
Environmental microcracking of [NZP] type ceramics, 20:26610 
(R;US) 
SODIUM PHOSPHIDES 
See SODIUM COMPOUNDS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 
See SOLDERING 


in practice, 20:26171 
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SOILS 
Alpha Detection 


SOILS 
Alpha Detection 

Alpha detection for decontamination and decommissioning: Re- 

sults and possibilities, 20:25551 (R;US) 
Contamination 

Cesium sorption and desorption on selected Los Alamos soils, 
20:27535 (R;US) 

Electrical resistivity for detecting subsurface non-aqueous 
phase liquids: A progress report, 20:27543 (R;US) 

Fixed capital investments for the uranium soils integrated 
demonstration soil treatment technologies, 20:25561 (R;US) 

Phase | remedial investigation report of Waste Area Grouping 2 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25537 (R;US) 

Remedial investigatior/teasibility study report for the 300-FF-5 
Operable Unit, 20:25541 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford's past-practice waste sites. Hanford Remedial Action 
Environmental Impact Statement, 20:27560 (R;US) 

Cultivation Techniques 

Management strategies to utilize salt affected soils. Isotopic and 
conventional research methods. Results of a co-ordinated re- 
search programme, 20:27670 (R;XA) 

Decontamination 

Soil treatment to remove uranium and related mixed radioactive 
heavy metal contaminants. Ninth quarterly technical and fi- 
nancial progress report, January 1, 1995—March 31, 1995, 
20:27520 (R;US) 

Gas Analysis 

Processes in the characterization, remediation, and reclamation 
used to decommission a tailings pile containing unknown sub- 
stances, 20:25547 (R;US) 

Hydraulic Conductivity 

The effect of rock fragments on the hydraulic properties of soils, 

20:27541 (R;US) 
Land Pollution 

Determination of the toxicity characteristic for metals in soil: A 
comparison of the toxicity characteristic leaching procedure 
and total metal determination, 20:27507 (R;US) 

Leaching 

The removal of mercury from solid mixed waste using chemical 

leaching processes, 20:25344 (R;US) 
Moisture 

The effect of rock fragments on the hydraulic properties of soils, 

20:27541 (R;US) 
Monitoring 

SRS environmental technology development field test platform, 

20:25575 (R;US) 
Radionuclide Migration 

Area G perimeter surface-soil and single-stage water sampling: 
Environmental surveillance for fiscal year 1993, 20:27597 
(R;US) 

Argonne’s Expedited Site Characterization: An integrated ap- 
proach to cost- and time-effective remedial investigation, 
20:25512 (R;US) 

Auxiliary analyses in support of performance assessment of a 
hypothetical low-level waste facility: Two-phase flow and con- 
taminant transport in unsaturated soils with application to 
low-level radioactive waste disposal. Volume 2, 20:27546 
(R;US) 

Cesium sorption and desorption on selected Los Alamos soils, 
20:27535 (R;US) 

Characterization of materials for a reactive transport model vaii- 
dation experiment: Interim report on the caisson experiment. 
Yucca Mountain Site Characterization Project, 20:25392 
(R;US) 

Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 

Subsidence above in situ vitrification: Evaluation for Hanford 
applications, 20:25563 (R;US) 

Use of international data sets to evaluate and validate pathway 
assessment models applicable to exposure and dose recon- 
struction at DOE facilities. Monthly progress reports and final 
report, October-December 1994, 20:27577 (R;US) 
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Remedial Action 

218 E-8 Borrow Pit Demolition Site clean closure soil evaluation 
report, 20:25573 (R;US) 

Applying RESRAD-CHEM for chemical 
20:25510 (R;US) 

Argonne’s Expedited Site Characterization: An integrated ap- 
proach to cost- and time-effective remedial investigation, 
20:25512 (R;US) 

Bioremediation of high explosives, 20:27357 (R;US) 

Cost effectiveness of in situ bioremediation at Savannah River, 
20:25554 (R;US) 

DOE's Innovative Treatment Remediation Demonstration 
Program accelerating the implementation of innovative tech- 
nologies, 20:26213 (R;US) 

Enhancement of Fe (Ill), Co (Ill), and Cr (VI) reduction at ele- 
vated temperatures and by a thermophilic bacterium, 
20:27516 (R;US) 

Feasibility/treatability studies for removal of heavy metals from 
training range soils at the Grafenwoehr Training Area, Ger- 
many, 20:25514 (R;US) 

Field screening of polycyclic hydrocarbons contamination in soil 
using a portable synchronous scanning spectrofluorometer, 
20:26385 (R;US) 

In situ RF/microwave remediation of soil experiment overview, 
20:27538 (R;US) 

Radiological survey results at 1 Shady Lane, Lodi, New Jersey 
(LJO95), 20:27548 (R;US) 

Soil remediation interim measures/interim remedial action 
(IM/IRA) for Rocky Flats Plant, 20:27513 (RA;US) 

Subsidence above in situ vitrification: Evaluation for Hanford 
applications, 20:25563 (R;US) 

Technology application analyses at five Department of Energy 
Sites, 20:25536 (R;US) 

Work Plan for the Feasibility Study for Remedial Action at J- 
Field, Aberdeen Proving Ground, Maryland, 20:27509 (R;US) 


Response Functions 
Ground motion analysis of OSSY, 20:27418 (RA;US) 
Salinity 
Management strategies to utilize salt affected soils. Isotopic and 


conventional research methods. Results of a co-ordinated re- 
search programme, 20:27670 (R;XA) 
Sorption 
Application of Langmuir equation to describing of cadmium and 
Zinc salts sorption in soils, 20:27530 (IA;PL;In Polish) 
Study of the Cd** sorption in soil, 20:27531 (IA;PL;in Polish) 
Vitrification 
Subsidence above in situ vitrification: Evaluation for Hanford 
applications, 20:25563 (R;US) 
SOLAR ACTIVITY 
See also SOLAR WIND 
Fluvial terrace dating using in situ cosmogenic 2'Ne, 20:27578 
(RA;US) 
SOLAR ARCHITECTURE 
Development of design tools for integrating solar components in 
the design of solar-oriented buildings; German contribution to 
the IEA programmes SHC Task 12 and ECB Annex 21. Pt. B. 
Reports of the project partners, 20:26452 (R;DE;in German) 
Development of design tools for integrating solar components in 
the design of solar-oriented buildings; German contribution to 
the IEA programmes SHC Task 12 and ECB Annex 21. Pt. A. 
Final report, 20:26307 (R;DE;in German) 
Development of design tools for integrating solar components in 
the design of solar-oriented buildings; German contribution to 
the IEA programmes SHC Task 12 and ECB Annex 21. Pt. B. 
Reports of the project partners, 20:26452 (R;DE;In German) 
Seminar on bio-climatic architecture, 20:26289 (R;FR;in French) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Cast polycrystalline silicon photovoltaic cell and module manu- 


facturing technology improvements. Annual subcontract report, 
1 December 1993-30 November 1994, 20:25721 (R;US) 


risk assessment, 





Large-area, triple-junction a-Si alloy production scale-up. Semi- 
annual subcontract report, 17 March 1994-18 September 
1994, 20:25722 (R;US) 

PV Cz silicon manufacturing technology improvements. Semi- 
annual subcontract report, 1 April 1994-30 September 1994, 
20:25724 (R;US) 

SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 

A review of incentives, strategies and model technologies for re- 
cycling photovoltaic modules, 20:26383 (R;US) 

Testing of photovoltaic systems, 20:25714 (R;FR;In French) 

The effects of the band bending caused by interface states in 
CdTe and CIS solar cells, 20:25717 (R;US) 

SOLAR COLLECTORS 
Development of roof-integrated solar collector with a glass 
cover, 20:25746 (R;DK;in Danish) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 

Thermo-chemical storage and transfer of solar energy using 

CO2/CH4 and CO/H2 methanation reactions, 20:25718 (R;AU) 
SOLAR HEATING SYSTEMS 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report for the months of June and July 1995, 20:25741 (R;US) 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report, April-May 1995, 20:25743 (R;US) 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report for the months of June and July 1995, 20:25741 (R;US) 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report, April-May 1995, 20:25743 (R;US) 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report for the months of June and July 1995, 20:25741 (R;US) 

Colorado State University Program for developing, testing, eval- 
uating and optimizing solar heating systems. Project status 
report, April-May 1995, 20:25743 (R;US) 

SOLAR RADIATION 

Radiation regime measurements within the willow plantation, 
20:25669 (RA;SE) 

Solar variability observed through changes in solar limb- 
darkening function and mean diameter. Final report, February 
1, 1987—August 31, 1993, 20:25712 (R;US) 

SOLAR WATER HEATERS 

Forecast performances of solar water heaters. (Final report), 

20:25736 (R;FR;In French) 
SOLAR WATER HEATING 

Draft project: Solar heating system for the Free School in Ved- 
dinge Bakker, 20:25744 (R;DK;In Danish) 

Tests of components of the solar boiler system from Thermo Dy- 
namics Ltd, 20:25745 (R;DK) 

SOLAR WIND 
Semidiurnal solar tides in the mountain atmosphere, 20:27486 
(R;US) 
SOLDER FLUXES 
See METALLURGICAL FLUX 
SOLDERED JOINTS 

High temperature solder alloys for underhood applications. 

Progress report, 20:26574 (R;US) 
SOLDERING 
High temperature solder alloys for underhood applications. 
Progress report, 20:26574 (R;US) 
SOLDERING FLUXES 
See METALLURGICAL FLUX 
SOLFRAC PROCESS 
See ENHANCED RECOVERY 
SOLID CLUSTERS 
Pairing effects in sodium clusters, 20:28118 (R;XJ) 


SOLIDS 


SOLID ELECTROLYTE FUEL CELLS 

Alternative flow-field and backing concepts for polymer elec- 
trolyte fuel cells, 20:26262 (R;US) 

Effect of a-site cation deficiency and YSZ additions on sintering 
and properties of doped lanthanum manganite, 20:26266 
(R;US) 

On direct and indirect methanol fuel cells for transportation ap- 
plications, 20:26263 (R;US) 

PEM fuel cellstack development based on membrane-electrode 
assemblies of ultra-low platinum loadings, 20:26264 (R;US) 
Reactive sputter deposition of yttria-stabilized zirconia, 

20:26268 (R;US) 
Tubular solid oxide fuel cell developments, 20:26258 (R;US) 


SOLID ELECTROLYTES 

Electric field-induced deformation of polyelectrolyte gels, 
20:26661 (R;US) 

Mixed oxygen ion/electron-conducting ceramics for oxygen sep- 
aration, 20:26267 (R;US) 

Polymer electrolytes, problems, prospects, and promises, 
20:26134 (R;US) 

Study of multicomponent diffusion and transport phenomena. 
Technical report, July 1, 1984—June 30, 1995, 20:27813 (R;US) 

Thin-film rechargeable lithium batteries, 20:26132 (R;US) 


SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Amplification of femtosecond pulses from solid state lasers, 
20:28128 (1A;AT;In German) 

Amplification of femtosecond pulses to 1 J in Cr:LiSrAlF¢, 
20:27035 (R;US) 

Continuous-wave diode-pumped Cr:YAG laser, 20:26992 (R;US) 

High average power laser for EUV lithography, 20:27289 (R;US) 

High power, high beam quality solid state lasers for materials 
processing applications, 20:27032 (R;US) 

LLE Review quarterly report, January-March 1995. Volume 62, 
20:27815 (R;US) 

Laser diagnostic for high-energy, laser fusion drivers, 20:28413 
(R;US) 

Performance modeling of Beamlet, 20:28431 (R;US) 

Properties of a new average power Nd-doped phosphate laser 
glass, 20:27033 (R;US) 

Scalable diode-pumped solid state laser architecture for inertial 
fusion energy, 20:28418 (R;US) 

Yb**:BaCaBOsF: A potential new self-frequency-doubling laser 
material, 20:27034 (R;US) 

SOLID WASTES 
See also SCRAP 
TAILINGS 
Development and design of a high pressure carbon dioxide sys- 
tem for the separation of hazardous contaminants from 
non-hazardous debris, 20:25398 (R;US) 
Disposal of slightly contaminated radioactive wastes from nu- 
clear power plants, 20:25336 (RA;US) 
Integrated solid waste management in Germany, 20:26410 
(R;US) 
Limited field investigation report for the 100-HR-2 Operable 
Unit, 20:25540 (R;US) 
Oil, grease, and solvent removal from solid waste using super- 
critical carbon dioxide, 20:26395 (R;US) 
Solid Waste Assurance Program Implementation Plan, 
20:25455 (R;US) 
Solid Waste Management Plan. Revision 4, 20:26418 (R;US) 
Trash, ash, and the Phoenix: Waste-to-energy facilities after the 
Supreme Court decision of May 2, 1994, 20:26178 (R;US) 
Waste Area Grouping 4 Site Investigation Data Management 
Plan, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:28565 (R;US) 
SOLIDS 

Experimental and theoretical studies of spectral alteration in ul- 
trasonic waves resulting from nonlinear elastic response in 
rock, 20:26693 (RA;US) 

Nonlinear hysteresis in an endochronic solid, 20:26695 (RA;US) 

Resonant ultrasound spectroscopy and non-destructive testing, 
20:26972 (R;US) 
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SOLIDS 


Yields of ionization and excitation in irradiated matter, 20:28094 

(RA;XA) 
SOLIDS FLOW 

Fluctuations in nonlinear systems, 20:27811 (RA;US) 

Numerical study of the flow of granular materials down an in- 
clined plane. Quarterly report, October 1, 1994—January 30, 
1995, 20:25108 (R;US) 

SOLUTES 

Mixed direct-iterative methods for boundary integral formulations 
of continuum dielectric solvation models, 20:28119 (R;US) 

Murt user's guide: A hybrid Lagrangian-Eulerian finite element 
mode! of multiple-pore-region solute transport through sub- 
surface media, 20:25497 (R;US) 

SOLVENTS 
See also NONAQUEOUS SOLVENTS 
ORGANIC SOLVENTS 

Aging of d-Limonene-cleaned assemblies. Final 
20:26393 (R;US) 

Cost effectiveness of in situ bioremediation at Savannah River, 
20:25554 (R;US) 

ES&H development activities for the W89 warhead, 20:27399 
(R;US) 

Environmentally Conscious Manufacturing Solvent Substitution 
Program/switch tube assemblies final report, 20:26399 (R;US) 

Oil, grease, and solvent removal from solid waste using super- 
critical carbon dioxide, 20:26395 (R;US) 

Restoration of Lost Lake, recovery of an impacted Carolina Bay, 
20:25574 (R;US) 

SONDES 
See PROBES 
SORBENT INJECTION PROCESSES 

Duct injection for SO2 control, Design Handbook, Volume 1, 

Process design and engineering guidelines, 20:25787 (R;US) 
SORBENT RECOVERY SYSTEMS 
Regeneration of ferrous EDTA in an SO2/NO, scrubber system 
by electrochemical methods, 20:25091 (R;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 

Internal wave signal processing: 
20:26901 (R;US) 

Model-based internal wave processing, 20:27613 (R;US) 

On the influence of the thermal expansion coefficient on non- 
linear parameters at the 1st, 2nd and 4th sound in superfiuid 
helium, 20:28250 (IA;AT;In German) 

SOURCE TERMS 
The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

SOUTH AFRICA 

Country Energy Profile, South Africa, 20:26147 (R;US) 
SOUTHEAST REGION 

See USA 
SOUTHWEST REGION 

See USA 
SOVIET UNION 

See USSR 
SOXAL PROCESS 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, January—March 1993, 20:25099 (R;US) 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, October-December 1992, 20:25097 (R;US) 

SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, July-September 1993, 20:25098 (R;US) 

SPACE HEATING 

The Distributive Impact Assessment Model (DIAM): Technology 

share component, 20:26292 (R;US) 
SPACE HVAC SYSTEMS 

Measurement of HVAC system performance and local ventila- 
tion using passive perfluorocarbon tracer technology, 
20:26294 (R;US) 

Value-impact assessment for resolution of generic safety issue 


143 - availability of HVAC and chilled water systems, 
20:25897 (RA;US) 


report, 


A model-based approach 
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SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
A bimodal spacecraft bus based on a cermet fueled heat pipe 
reactor, 20:25883 (R;US) 
Creep properties of Nb-1Zr and Nb-1Zr-0.1C, 20:25882 (R;US) 
SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE PROPULSION REACTORS 
See also ROVER REACTORS 
A bimodal spacecraft bus based on a cermet fueled heat pipe 
reactor, 20:25883 (R;US) 
Outline of UCRL-Livermore Rover Program, 20:25885 (R;US) 
Possibilities for magnetic control of fission plasma propulsion, 
20:25881 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
See also REENTRY VEHICLES 
Effluent Containment System for space thermal nuclear propul- 
sion ground test facilities, 20:25880 (R;US) 
Projectile shape influence on ballistic limit curves as determined 
by computational simulation, 20:26974 (R;US) 
SPACE-TIME MODEL 
N=1 supersymmetry and super quantum electrodynamic in 
Atiyah-Ward space-time, 20:27872 (R;BR) 
SPACERS 
A technical report on the evaluation of the integrity for the TIG 
welded spacer grid, 20:25987 (R;KR;In Korean) 
Radioactive air emissions notice of construction for the removal 
of spacers from the 1303-N fuel spacer silos, 20:26009 (R;US) 
SPARK IGNITION ENGINES 
Autoignition chemistry of the hexane isomers: An experimental 
and kinetic modeling study, 20:25228 (R;US) 
Fuel property effects on engine combustion processes. Final re- 
port, 20:26445 (R;US) 
SPARTICLES 
Additional degrees of freedom in skyrmion motion, 20:27893 
(IA;RU) 
Search for particles beyond the standard model at CDF and DO, 
20:28001 (R;US) 
Search for squarks and giuinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 
Searches for SUSY by CDF, 20:27953 (R;US) 
The search for squarks, gluinos and stop squarks in DO, 
20:27995 (R;US) 
SPEAKEASY 
See PROGRAMMING LANGUAGES 
SPECIAL PRODUCTION REACTORS 
See also K REACTOR 
Buoyancy-driven flow excursions in fuel assemblies. Revision 1, 
20:26104 (R;US) 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECTRA (ABSORPTION) 
See ABSORPTION SPECTRA 
SPECTRAL FUNCTIONS 
The hole spectral function and the relationship between overlap 
functions, natural orbitals and the one-body density matrix in 
nuclei, 20:28034 (RA;XJ) 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
ELECTRON SPECTROMETERS 
FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NMR SPECTROMETERS 





OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 

A transmission grating spectrometer for plasma diagnostics, 
20:28297 (R;US) 

Surface-enhanced Raman fiberoptic sensors for remote moni- 
toring, 20:27593 (R;US) 

The ATLAS Muon spectrometer, 20:27232 (IA;AT;In German) 

SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
MASS SPECTROSCOPY 
X-RAY SPECTROSCOPY 

Femtosecond spectroscopy in polymers, 20:27836 (IA;AT;In 
German) 

Femtosecond spectroscopy in type Ill-V semiconductors: latest 
experiments, 20:27837 (IA;AT;In German) 

Femtosecond-spectroscopy in solid state plasma, 20:28199 
(IA;AT;In German) 

High-resolution recoil ion momentum spectroscopy, 20:28057 
(IA;AT;In German) 

Three dimensional spectroscopy of the thermoluminescence 
light, 20:27711 (IA;AT;in German) 

Ultrafast spectroscopy at LENS (Laboratorio Europeo di Non- 
Lineari Spettroscopie): Exciton relaxation and recombination 
dynamics in semiconductor quantum structures, 20:27835 
(1A;AT) 

SPEECH 
Event identification by acoustic signature recognition, 20:25594 
(R;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 

Acceptance test procedure for High Pressure Water Jet System, 
20:25263 (R;US) 

Development test procedure High Pressure Water Jet System, 
20:25265 (R;US) 

New enhancements to SCALE for criticality safety analysis, 
20:26854 (R;US) 

Spent fuel integrity during dry storage, 20:26884 (R;US) 

The spent fuel safety experiment, 20:26893 (R;US) 

Transfer of Plutonium-Uranium Extraction Plant and N Reactor ir- 
radiated fuel for storage at the 105-KE and 105-KW fuel storage 
basins, Hanford Site, Richland Washington, 20:25259 (R;US) 

SPENT FUEL ELEMENTS 

Calculation of radiation doses and thermal loads for specific sit- 
uations that may occur during the transport and storage of 
spent fuel assemblies from the Rossendorf reactor, 20:26905 
(R;DE;In German) 

Noble gas isotope measurements for spent nuclear fuel repro- 
cessing. IAEA Task 90/0A211 interim report, 20:25255 (R;US) 

SPENT FUEL STORAGE 

See also DRY STORAGE 

Investigation of nuclide importance to functional requirements 
related to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

SPENT FUELS 
Criticality 

New enhancements to SCALE for criticality safety analysis, 

20:26854 (R;US) 
Dissolution 
A study on the expulsion of iodine from spent-fuel solutions, 
20:25496 (RA;US) 
Dry Storage 
Spent fuel integrity during dry storage, 20:26884 (R;US) 
Electrorefining 

Structural evaluation in the design of electrorefiner, 20:25249 

(R;US) 
Isotope Ratio 

Validation of a method for prediction of isotopic concentrations 

in burnup credit applications, 20:25251 (R;US) 


SPHERES 


Monitoring 

Technical issues for possible dry storage of DOE owned spent 

nuclear fuels, 20:25389 (R;US) 
Motion Detection Systems 

The International Remote Monitoring Project: Results of the 

Swedish Nuclear Power Facility field trial, 20:26099 (R;US) 
Packaging 

The spent fuel safety experiment, 20:25262 (R;US) 

Waste package project quarterly report, April 1, 1995—June 30, 
1995, 20:25299 (R;US) 

Radiation Monitoring 
TOKM hardware operation manual, 20:25600 (R;US) 
Radioactive Waste Processing 

Front-end and back-end electrochemistry of molten salt in 
accelerator-driven transmutation systems, 20:25324 (R;US) 

Transfer of Piutonium-Uranium Extraction Plant and N Reactor ir- 
radiated fuel for storage at the 105-KE and 105-KW fuel storage 
basins, Hanford Site, Richland Washington, 20:25259 (R;US) 

Radioisotopes 

Investigation of nuclide importance to functional requirements 
related to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

Reprocessing 

Evaluation and development plan of NRTA measurement meth- 
ods for the Rokkasho Reprocessing Plant, 20:25254 (R;US) 

Heat release rate from the combustion of uranium, 20:25250 
(R;US) 

Risk Assessment 

Investigation of nuclide importance to functional requirements 
related to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

Spent Fuel Storage 

Acceptance test procedure for High Pressure Water Jet System, 
20:25263 (R;US) 

DNFSB Recommendation 94-1 Hanford Site Integrated Stabi- 
lization Management Plan. Volume 1, 20:25419 (R;US) 

Development test procedure High Pressure Water Jet System, 
20:25265 (R;US) 

Surveillance and prediction methods for the plutonium limit in 
the K-East Fuel Storage Basin Sandfilter Backwash Pit, 
20:25264 (R;US) 

Stability 

Transfer of Plutonium-Uranium Extraction Plant and N Reactor ir- 
radiated fuel for storage at the 105-KE and 105-KW fuel storage 
basins, Hanford Site, Richland Washington, 20:25259 (R;US) 

Transmutation 

Front-end and back-end electrochemistry of molten salt in 

accelerator-driven transmutation systems, 20:25324 (R;US) 
Transport 

Investigation of nuclide importance to functional requirements 
related to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

The spent fuel safety experiment, 20:26893 (R;US) 

Underground Disposal 

Consideration of criticality in a nuclear waste repository, 

20:25397 (R;US) 
SPENT LIQUORS 

Application of a mechanism-based rate equation to black liquor 
gasification rate data, 20:25680 (R;Fl) 

Numerical modelling of spraying and combustion of biack liquor, 
20:25686 (RA;Fl) 

Pressurized black liquor gasification reactor modeling. Part 1: 
basic model, 20:25679 (R;Fl) 

Pyrolysis of Kraft Black Liquor in a pressurized grid heater, 
20:25678 (R;Fl) 

The influence of black liquor pyrolysis conditions on characteris- 
tics of the resulting char, 20:25677 (R;Fl) 

SPHERES 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, October 1, 
1993—December 31, 1993, 20:25110 (R;US) 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, January 1, 
1994—March 31, 1994, 20:25111 (R;US) 
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SPHERES 


Kinetic theory and boundary conditions for flows of highly 
inelastic spheres. Quarterly progress report, July 1, 1994— 
September 30, 1994, 20:25112 (R;US) 

Kinetic theory and boundary conditions for flows of highly inelas- 
tic spheres. Quarterly progress report, April 1, 1995—June 30, 
1995, 20:25113 (R;US) 

Simulation of the consistent Boltzmann equation for hard 
spheres and its extension to higher densities, 20:28146 (R;US) 

SPIN ORIENTATION 

The measurements of spin correlation in the reaction dp — pd 
(proposal), 20:28074 (RA;XJ) 

What should be measured in deuteron breakup with polarized 
proton target, 20:28075 (RA;XJ) 

SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIN-ORBIT INTERACTION 
See L-S COUPLING 
SPINELS 
Defects and metastable structures of MgAloO,4, 20:26630 (R;US) 
SPRAY COATING 
Towards a reliable laser spray powder deposition system 
through process characterization, 20:26579 (R;US) 

SPRAY PONDS 

See SPRAYS 
SPRAY SYSTEMS (CONTAINMENT) 

See CONTAINMENT SPRAY SYSTEMS 
SPRAYS 

Fundamental studies of spray combustion, 20:26822 (RA;US) 
SPUR REACTOR 

See SPACE POWER REACTORS 
SPUTTERING 

Energy dependence of ion-induced sputtering yields from 
monoatomic solids at normal incidence, 20:28389 (R;JP) 

Semi-empirical formulas for sputtering yield, 20:28213 
(RA;JP;in Japanese) 

SQUID DEVICES 
Measurement of the magnetic anisotropy of amorphous band 
after stress annealing, 20:26530 (IA;AT;In German) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SRM 
See CALIBRATION STANDARDS 
STACKS 

Potential radionuclide emissions from stacks on the Hanford 
site, Part 1: Dose assessment, 20:26025 (RA;US) 

Wind effects on RVACS performance, 20:25878 (R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-301 

Texture evolution in thin-sheets on AIS! 301 metastable stain- 

less steel under dynamic loading, 20:26512 (R;US) 
STAINLESS STEEL-304 

Calculations for reflector savings of steel and stainless steel, 

20:26859 (R;JP;in Japanese) 
STAINLESS STEEL-304L 

Crevice Corrosion of 304 L Stainless Steel in Chloride Environ- 
ments, 20:26535 (IA;EG) 

Investigation of the liquid low-level waste evaporator steam coil 
failure and supporting laboratory studies, 20:25345 (R;US) 

STAINLESS STEEL-316 

Hot Corrosion Behaviour of Type 316 Stainless Steel Tubes 
used in Reheaters and Superheaters of Oil-Fired Boilers, 
20:26541 (IA;EG) 

Microanalysis of ion-irradiated stainless steel by utilizing FE- 
TEM, 20:26546 (RA;JP;in Japanese) 

STAINLESS STEEL-316L 

A micro-acoustic nondestructive method to evaluate the irradia- 
tion embrittlement of 316L steel bolts, 20:25817 (R;FR;in 
French) 

Fracture toughness measurements with subsize disk compact 
specimens, 20:26503 (R;US) 
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PDS 1-5. Divertor heat sink materials pre- and post-neutron 
irradiation. Tensile and fatigue tests of brazed joints of molyb- 
denum alloys and 316L stainless steel, 20:26584 (R;SE) 

STAINLESS STEELS 

Environmental Factors Affecting Pitting Corrosion Behavior of 
UNS No 8904 Stainless Steel, 20:26536 (IA;EG) 

Estimation of mechanical properties of cast stainless steels dur- 
ing thermal aging in LWR systems, 20:25805 (R;US) 

Evaluation on thermal aging embrittlement of cast stainless steel 
components in domestic PWRs, 20:26547 (R;KR;In Korean) 

Explosion bonding of dissimilar materials for fabricating APS 
front end components: Analysis of metallurgical and mechani- 
cal properties and UHV applications, 20:27168 (R;US) 

Fatigue strain-life behavior of carbon and low-alloy steels, 
austenitic stainless steels, and Alloy 600 in LWR environ- 
ments, 20:26570 (R;US) 

Results of design calculations. Specification of a prototype zone 
plate for focusing hard x-rays, 20:25649 (R;US) 

Simulation of deep penetration welding of stainless steel using 
geometric constraints based on experimental information, 
20:26561 (R;US) 

Summary report for ITER Task — D4: Activation calculations for 
the stainless steel ITER design, 20:28349 (R;US) 

Surface interactions of cesium and boric acid with stainless 
steel, 20:25936 (R;US) 

STANDARD MODEL 

Precision electroweak physics at LEP, 20:27972 (RA;US) 

SU(n)- x SU(m), x U(1)y generalizations of the standard model, 
20:27875 (R;BR) 

Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R;US) 

Spin and precision electroweak physics, 20:27923 (RA;US) 

STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANDING WAVES 
Turbulence production in flow near a wavy wall, 20:26949 (R;US) 
STARCH 

[Starch synthesis in the maize endosperm as affected by starch- 
synthesizing mutants]. [Annual report, March 1994—June 30, 
1995], 20:25674 (R;US) 

STARFISH EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
STATIC RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
STATISTICAL MECHANICS 

On some additional recollections, and the absence thereof, 
about the early history of computer simulations in statistical 
mechanics, 20:27848 (R;US) 

STATISTICAL MODELS 

Layer features of the lattice gas model for self-organized critical- 
ity, 20:27816 (R;XA) 

Population dynamics of minimally cognitive individuals. Part |: 
Introducing knowledge into the dynamics, 20:27852 (R;US) 

Study of energizing signing methods, 20:27265 (R;FR;In French) 

The “out-longitudinal” cross term and other model independent 
features of the two-particle HBT correlation function, 
20:27083 (R;US) 

Xtoys: Cellular automata on xwindows, 20:28504 (R;US) 

STATISTICS 
Statistical methodology used in analyses of data from DOE ex- 
perimental animal studies, 20:27724 (R;US) 
STAUFFER AQUACLAUS PROCESS 
See DESULFURIZATION 
STEAM GENERATORS 

Development and field validation of advanced array probes for 
steam generator inspection, 20:26973 (RA;US) 

Status of LWR primary pressure boundary structural materials, 
20:25934 (R;KR;In Korean) 

Wind tunnel experiments on chaotic dynamics of a flexible tube 
row in a cross flow, 20:25921 (RA;US) 





STEAM INJECTION 

Increasing heavy oil reserves in the Wilmington oil field through 
advanced reservoir characterization and thermal production 
technologies. Quarterly technical progress report, March 30, 
1995—June 30, 1995, 20:25238 (R;US) 

Modification of reservoir chemical and physical factors in steam- 
floods to increase heavy oil recovery. Quarterly report, 
October 1—December 31, 1994, 20:25182 (R;US) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH16N15M3B 

See STEEL-CR16NI15MO3NB 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH16N15M3B 

See STEEL-CR1I6NI1S5MO3NB 
STEEL-ASTM-A508 

Temperature and environmentally assisted cracking in low alloy 
steel, 20:26548 (R;US) 

STEEL-ASTM-A533-B 

Reactor pressure vessel structural integrity research, 20:25939 

(RA;US) 
STEEL-CR16NI1SMO3NB 

Effect of irradiation and chemical composition on deformation 
and fracture of steel of OH16N15 type during long-term test., 
20:26543 (IA;UA;In Russian) 

Structure and properties of tubes made of radiation-resistant 
austenitic steels, produced by centro fugal vacuum casting., 
20:26544 (1A;UA;In Russian) 

STEEL-KH16N15M3B 
See STEEL-CR16NI15MO3NB 
STEELS 
See also CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 

Calculations for reflector savings of steel and stainless steel, 
20:26859 (R;JP;in Japanese) 

Clean Ferrous Casting Technology Research. Annual report, 
September 29, 1993—September 28, 1994, 20:26519 (R;US) 

Heavy-Section Steel Irradiation Program. Volume 5, No. 2, 
Progress report, April 1994-September 1994., 20:26569 
(R;US) 

Heavy-Section Steel Technology Program Semiannual progress 
report, Apri+-September 1993. Volume 10, No. 2, 20:25971 
(R;US) 

Investigation of Bake Hardening steels using highly sensitive 
field ion mass spectroscopy, 20:26969 (IA;AT;In German) 

Revitalize the US silicon/ferrosilicon industry through energy- 
efficient technology. Final report, Addendum furnace 
modeling, 20:26517 (R;US) 

The effect of microstructure on the thermal fatigue resistance of 
investment cast and wrought AIS! H13 hot work die steel, 
20:26581 (R;US) 

Weld-overlay iron-aluminide coatings for use in high-temperature 
oxidizing/sulfidizing environments, 20:26670 (R;US) 

Wire melting and droplet atomization in a high velocity oxy-fuel 
jet, 20:26583 (R;US) 


STOVES 


STELLAR ATMOSPHERES 
Laboratory astrophysics, 20:27862 (R;US) 
STELLARATOR TYPE REACTORS 
The U.S. Stellarator Power Plant Study, 20:28353 (R;US) 
STELLARATORS 
See also TORSATRON STELLARATORS 
WENDELSTEIN-7 STELLARATOR 
A theory of the high-mode phenomenon for stellarators, 
20:28260 (R;US) 
STELLITE 
High-energy ion processing of materials for improved hardcoat- 
ings, 20:28201 (R;US) 
STERLING EVENT 
Modeling of tamped and decoupled explosions in salt (simula- 
tion is easy. Prediction is difficult!), 20:27426 (RA;US) 
STOCHASTIC COOLING 
Analysis of optical stochastic cooling including transverse ef- 
fects, 20:27085 (R;US) 
STOCKS 
See INVENTORIES 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Application of nuclear air cleaning and treatment codes, 
20:26017 (RA;US) 
Cathodic protection — Addition of 6 anodes to existing rectifier 
31, 20:25440 (R;US) 
Cathodic protection — Rectifier 46, 20:25439 (R;US) 
Cathodic protection — Rectifier 47, 20:25441 (R;US) 
DNFSB Recommendation 94-1 Hanford Site Integrated Stabi- 
lization Management Plan. Volume 1, 20:25419 (R;US) 
Fiscal year 1994 1/25-scale sludge mobilization testing, 
20:25562 (R;US) 
Hanford Site Long-term Surface Barrier Development Program: 
Fiscal year 1994 highlights, 20:25379 (R;US) 
Hydrogen vehicle fueling station, 20:25657 (R;US) 
Maintenance Action Readiness Assessment Plan for Waste 
Area Grouping 1 inactive Tanks 3001-B, 3004-B, T-30, and 
3013 at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, 20:25559 (R;US) 
Mixed and low-level radioactive waste disposal from the Argonne 
National Laboratory-East Map Tube Facility, 20:25279 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
Cryogenic tests of the g-2 superconducting solenoid magnet 
system, 20:27130 (R;US) 
European organization for nuclear research, 20:27191 (R;US) 
Heavy ion research program for low and intermediate energies 
at the JINR, 20:27193 (IA;RU) 
Local beam position feedback experiments on the ESRF stor- 
age ring, 20:27190 (R;US) 
Operational aspects of experimental accelerator physics, 
20:27197 (R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Coal-fired tile stoves: Efficiency and emissions, 20:26296 (R;US) 
Evaluating home heating options in Krakow, 20:26295 (R;US) 
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STRAIN GAGES 


STRAIN GAGES 
Calibration of thin-foil manganin gauge in ALOX material, 
20:27302 (R;US) 
STRAIN HARDENING 
An approximate method for dynamic plastic response of strain 
hardening beams, 20:27763 (R;US) 
STRAINS 
Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
Strengthening of Metals up to Very Large Strains: Features, 
Measuring Techniques, Deformation Models, 20:26528 (IA;AT) 
STRANGE PARTICLES 
Strangeness production as a function of centrality, 20:28012 
(R;US) 
STRATEGIC PETROLEUM RESERVE 
U.S. Department of Energy Office of Inspector General report 
on inspection of analytical laboratories oversight at the Strate- 
gic Petroleum Reserve, 20:25225 (R;US) 
STRAW 
Modelling of the Voelund Cigar Burner by means of the com- 
puter model STRAW, 20:26982 (R;DK) 
STREAK CAMERAS 
Performance comparison of streak camera recording systems, 
20:28332 (R;US) 
STREETS 
See ROADS 
STRING MODELS 
String theory and torsion, 20:27886 (IA;AT;In German) 
STRONG INTERACTIONS 
A consumer's guide to lattice QCD results, 20:27925 (RA;US) 
QCD tests with SLD and polarized beams, 20:27976 (RA;US) 
Recent results from TRISTAN at KEK, 20:27977 (RA;US) 
STRONTIUM 
Process for the extraction of strontium from acidic solutions, 
20:25346 (PA;US) 
STRONTIUM 90 
Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 
Process for the extraction of strontium from acidic solutions, 
20:25346 (PA;US) 
Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1994, 20:25417 (R;US) 
STRONTIUM ISOTOPES 
See also STRONTIUM 90 
Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 
STRONTIUM OXIDES 
Control of processing factors for high J, Bi-2223/Ag tapes, 
20:26627 (R;US) 
Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 
Investigation of current transport normal and parallel to the tape 
plane in BSCCO/Ag tapes, 20:26628 (R;US) 
Magnetic correlations in doped transition 
20:26612 (R;US) 
Moessbauer studies of SrpFeO, to pressures of 20 GPa, 
20:26633 (R;US) 
STRONTIUM PHOSPHATES 
The effects of thermal cycling on the physical and mechanical 
properties of [NZP] ceramics, 20:26609 (R;US) 
STRONTIUM SULFIDES 
Sputter deposition of ZnS:Mr/SrS:Ce multilayer stacks for use 
as white phosphor thin film electroluminscent panels, 
20:28568 (R;US) 
STRUCTURAL BEAMS 
An approximate method for dynamic plastic response of strain 
hardening beams, 20:27763 (R;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 


metal oxides, 
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STRUCTURE FUNCTIONS 
Spin-dependent and spin-independent deuteron structure func- 
tions and nuclear Fermi effect, 20:28079 (R;XJ) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBCONTRACTORS 

See CONTRACTORS 
SUBCOOLED BOILING 

Physical modeling and numerical simulation of subcooled boil- 
ing in one- and three-dimensional representation of bundle 
geornetry, 20:25862 (R;US) 

SUBCRITICALITY 
See CRITICALITY 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSTRATES 
Smart substrates: 
20:27014 (R;US) 
SUBURBS 
See URBAN AREAS 
SUGARS 
See SACCHARIDES 
SULFIDES 
See also CADMIUM SULFIDES 
CARBON SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
STRONTIUM SULFIDES 
ZINC SULFIDES 
Characterization of a transient +2 sulfur oxidation state interme- 
diate from the oxidation of aqueous sulfide, 20:27747 (R;US) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFOX PROCESS 
See DESULFURIZATION 
SULFUR 

Characterization of a transient +2 sulfur oxidation state interme- 
diate from the oxidation of aqueous sulfide, 20:27747 (R;US) 

Toward quantitative STM: Scanning tunneling microscopy study 
of structure and dynamics of adsorbates on transition metal 
surfaces, 20:26762 (R;US) 

SULFUR 32 REACTIONS 

Studies of fission hindrance in hot nuclei, 20:28046 (R;US) 
SULFUR CARBIDES 

See CARBON SULFIDES 
SULFUR DIOXIDE 

A coal-fired combustion system for industrial processing heating 
applications. Quarterly technical progress report, January 
1995—March 1995, 20:25130 (R;US) 

Clean Coal Technology Ill: 10 MW Demonstration of Gas Sus- 
pension Absorption final project performance and economics 
report, 20:25795 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection. 
Quarterly report No. 30, January 1—March 31, 1995, 20:25123 
(R;US) 

FGD systems: What utilities chose in phase 1 and what they 
might choose in phase 2, 20:25800 (R;US) 

High SO2 removal efficiency testing. Quarterly status report, 
July-September 1994, 20:25096 (R;US) 

High SOz removal efficiency testing. Quarterly status report, Oc- 
tober 1994—December 1994, 20:25796 (R;US) 

International Global Atmospheric Chemistry Programme global 
emissions inventory activity: Sulfur emissions from volca- 
noes, current status, 20:27458 (R;US) 

International Global Atmospheric Chemistry Programme global 
emissions inventory activity: Working group on anthropogenic 
emissions of SO, and NO,, current status, 20:27459 (R;US) 


Making multi-chip modules smarter, 





SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, October-December 1992, 20:25097 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, July-September 1993, 20:25098 (R;US) 
SOXAL combined SO,/NO, flue gas control demonstration. 
Quarterly report, January—March 1993, 20:25099 (R;US) 
Sulfur and nitrogen chemistry in fluidized bed combustion. On 
the importance of dynamically changing reaction conditions, 
20:25118 (R;DK) 
Tung FDG Test Facility. Phase 2, Pilot plant demonstration. Fi- 
nal report, 20:25093 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 
SUN 
Solar variability observed through changes in solar limb- 
darkening function and mean diameter. Final report, February 
1, 1987—August 31, 1993, 20:25712 (R;US) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Beta testing the Intel Paragon MP, 20:28534 (R;US) 
EDONIO: Extended distributed object network I/O library, 
20:28535 (R;US) 
National Test Facility civilian agency use of supercomputers not 
feasible, 20:28515 (R;US) 
SUPERCONDUCTING CABLES 
Performance evaluation of high-temperature superconducting 
current leads for micro-SMES systems, 20:26121 (R;US) 
Thermally effective, electrically isolating heat intercept connec- 
tions, 20:26113 (R:US) 
SUPERCONDUCTING CAVITY RESONATORS 
Problem analysis and new design of TESLA coupler, 20:27134 
(R;US) 
SUPERCONDUCTING COILS 
A mechanical buckling analogy for thermal stability of supercon- 
ducting coils, 20:28236 (R;FR;In French) 
Magnet coil electrical gaskets of high compliance and ampacity, 
20:28249 (R;US) 
Spontaneous quenches of a high temperature superconducting 
pancake coil, 20:28235 (R;US) 
Superconductivity partnership initiative: Alternative stator de- 
sign, 20:28231 (RA;US) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
Electric power applications development at Los Alamos, 
20:28228 (RA;US) 
Fault current limiters and power switches, 20:28227 (RA;US) 
HTS component development for electric power applications, 
20:28221 (RA;US) 
Overview: Superconductivity Partnership Program at Sandia, 
20:28232 (RA;US) 
SUPERCONDUCTING FILMS 
Control of processing factors for high J. Bi-2223/Ag tapes, 
20:26627 (R;US) 
Electrical transport properties in thin YBaCuO-films with re- 
duced oxygen content, 20:26683 (IA;AT;In German) 
Pulsed laser deposition of thick YBapCu307_; films on flexible 
substrates, 20:28245 (R;US) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
HTS wire requirements for SMES, 20:28233 (RA;US) 
Performance evaluation of high-temperature superconducting 
current leads for electric utility SMES systems, 20:26120 
(R;US) 
Superconducting magnetic energy storage (SMES). Results of a 
technology assessment, 20:28237 (R;DE;In German) 
SUPERCONDUCTING MAGNETS 
Configuration 
Modules for 6.0 Tesla, vertically separated, clustered or dis- 
tributed lattices, 20:27068 (RA;US) 


SUPERCONDUCTING SUPER COLLIDER 
Beam Optics 


Toward a realistic low-field SSC lattice, 20:27070 (RA;US) 
Toward an SSC test lattice design with two chromatic clusters of 
interaction regions, 20:27069 (RA;US) 
Cryogenics 
Cryogenic tests of the g-2 superconducting solenoid magnet 
system, 20:27130 (R;US) 
Design 
Conceptual design of a 2 tesla superconducting solenoid for the 
Fermilab Dv detector upgrade, 20:27220 (R;US) 
Report of the task force on low-temperature magnet operation, 
20:27060 (R;US) 
The magnet system of the Relativistic Heavy lon Collider 
(RHIC), 20:27124 (R:US) 
Electrical Equipment 
Electrical performance of a string of magnets representing a 
half-cell of the LHC machine, 20:27149 (R;US) 
Equipment Protection Devices 
Electrical performance of a string of magnets representing a 
half-ceil of the LHC machine, 20:27149 (R;US) 
Evaluation 
Report of the SSC Collider Dipole Review Panel, 20:27183 (R;US) 
Fabrication 
AC applications of HTS wires and coils, 20:28229 (RA;US) 
Demonstration of a magnetic refrigerator for high temperature su- 
perconducting electric power applications, 20:28230 (RA;US) 
Heat Transfer 
[Fluid dynamics of supercritical helium within internally cooled 
cabled superconductors], 20:28359 (R;US) 
Magnetic Fields 
Tuning shims for high field quality in superconducting magnets, 
20:27122 (R;US) 
Manufacturing 
Industrial production of RHIC magnets, 20:27123 (R;US) 
Operation 
Report of the task force on low-temperature magnet operation, 
20:27060 (R;US) 
Performance Testing 
AC applications of HTS wires and coils, 20:28229 (RA;US) 
Demonstration of a magnetic refrigerator for high temperature su- 
perconducting electric power applications, 20:28230 (RA;US) 
HTS component development for electric power applications, 
20:28221 (RA;US) 
Status of the NHMFL 60 tesla quasi-continuous magnet, 
20:28247 (R;US) 
Power Supplies 
Correction magnet power supplies for APS machine, 20:27155 
(R;US) 
Quenching 
Quench antenna for superconducting particle accelerator mag- 
nets, 20:27176 (R;US) 
Quench observation using quench antennas on RHIC IR 
quadrupole magnets, 20:27128 (R;US) 
Spatial Distribution 
Utility straight sections, 20:27061 (RA;US) 
Technology Assessment 
HTS component development for electric power applications, 
20:28221 (RA;US) 
Test Facilities 
Report of the Task Force on SSC Magnet System Test Site, 
20:27180 (R;US) 
SUPERCONDUCTING MOTORS 
Superconductivity Partnership Initiative (SPI): HTS motor cool- 
ing issues, 20:28234 (RA;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Atomic Physics 
Relativistic atomic physics at the SSC, 20:28148 (R;US) 
Beam Emittance 
Report of the Error and Emittance Task Force on the supercon- 
ducting super collider: Part 1, Resistive machines, 20:27100 
(R;US) 
Beam Optics 
A design for vertical crossing insertions, 20:27066 (RA;US) 
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SUPERCONDUCTING SUPER COLLIDER 
Beam Optics 


A realistic lattice example, 20:27067 (RA;US) 
Dispersion suppressors with bending, 20:27063 (RA;US) 
Global searches in quadrupole geometry for minimum or chro- 
maticity contribution, 20:27072 (RA;US) 
Horizontally separated 1-in-1 crossing insertions, 20:27064 
(RA;US) 
Toward a realistic low-field SSC lattice, 20:27070 (RA;US) 
Toward an SSC test lattice design with two chromatic clusters of 
interaction regions, 20:27069 (RA;US) 
Vertical separation of the two beams, 20:27065 (RA;US) 
Beam Transport 
Experimental investigation of dynamic pressure in a cryosorbing 
beam tube exposed to synchrotron radiation, 20:27178 (R;US) 
Design 
Modules for 6.0 Tesla, vertically separated, clustered or dis- 
tributed lattices, 20:27068 (RA;US) 
Preliminary report on the design of the Superconducting Super 
Collider, 20:27073 (R;US) 
Toward a realistic low-field SSC lattice, 20:27070 (RA;US) 
Toward an SSC test lattice design with two chromatic clusters of 
interaction regions, 20:27069 (RA;US) 
Utility straight sections, 20:27061 (RA;US) 
Experiment Planning 
Preliminary report on the design of the Superconducting Super 
Collider, 20:27073 (R;US) 
Lattice Parameters 
Optimization of the cell lattice parameters for the SSC, 
20:27074 (R;US) 
Magnetic Field Configurations 
Utility straight sections, 20:27061 (RA;US) 
Muon Detection 
High quality muon detection for the SSC, 20:27174 (R;US) 
Optical Dispersion 
Dispersion suppressors with bending, 20:27063 (RA;US) 
Particle Losses 
Beam loss and radiation effects in the SSC lattice elements, 
20:27059 (R;US) 
Preliminary comments about beam loss, 20:27071 (RA;US) 
Phase Shift 
Phase trombones with bending, 20:27062 (RA;US) 
Physical Radiation Effects 
Beam loss and radiation effects in the SSC lattice elements, 
20:27059 (R;US) 
Radiation effects at the SSC, 20:27182 (R;US) 
Radiation Detectors 
Asimulation of the SDC on-line processing farm, 20:27256 (R;US) 
Radiation Protection 
An introduction to radiation protection for the Superconducting 
Super Collider, 20:27075 (R;US) 
Safety 
SSC Safety Review Document, 20:27076 (R;US) 
Superconducting Magnets 
Report of the SSC Collider Dipole Review Panel, 20:27183 (R;US) 
Tuning 
Phase trombones with bending, 20:27062 (RA;US) 
SUPERCONDUCTING WIRES 
AC applications of HTS wires and coils, 20:28229 (RA;US) 
AC characterization of high-T-superconductors, 20:28224 
(RA;US) 
HTS current leads, 20:28223 (RA;US) 
High-temperature superconductor current leads, 
(RA;US) 
issues in long length wire development, 1994 annual peer re- 
view: Panel 2 - electric power applications development, 
20:28225 (RA;US) 
Method of superconducting joint and its measurement, 
20:28243 (R;KR;in Korean) 
Stability and protection in HTS devices, 20:28226 (RA;US) 
SUPERCONDUCTIVITY 
Proceedings of the fourth international conference and exhibi- 


tion: World Congress on superconductivity. Volume 1, 
20:28220 (R;US) 


20:28222 
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SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 
Energy storage system using superconductor, 
(R;KR;In Korean) 
No anomalies observed in the atomic vibration amplitudes in the 
a-b plane of Y;BazCu307_, thin films at the superconducting 
phase transition using ion channeling, 20:26533 (IA;AT) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERDEFORMED NUCLEI 
Superdeformation and hyperdeformation at high spin, 20:28020 
(R;US) 
SUPERGRAVITY 
Search for squarks and gluinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 
Supergravity grand unification, proton decay and cosmological 
constraints, 20:27926 (R;US) 
Supersymmetry and supergravity: Phenomenology and grand 
unification, 20:27897 (R;US) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERLATTICES 
Formation of artificially-layered thin-film compounds using 
pulsed-laser deposition, 20:26668 (R;US) 
Magnetic phase transitions in epitaxial Fe/Cr superlattices, 
20:26658 (R:US) 
SUPERPHOSPHATES 
Spectrophotometric method of Sc determination in dolomite and 
superphosphate, 20:26759 (IA;PL;In Polish) 
SUPERRADIANCE 
Experimental realization of a quantum eraser, 
(IA;AT;In German) 
SUPERSONIC FLOW 
Numerical simulation of supersonic wake flow with parallel com- 
puters, 20:26950 (R:US) 
The influence of nucleation and droplet growth on the onset of con- 
densation in supersonic nozzle expansions, 20:26939 (R;US) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
Search for squarks and gluinos in pp collisions at the DO detec- 
tor, 20:27899 (R;US) 
Supersymmetry and supergravity: Phenomenology and grand 
unification, 20:27897 (R;US) 
The BV quantization of superparticles type | and Il, 20:27871 
(R;BR) 
The search for squarks, gluinos and stop squarks in DO, 
20:27995 (R;US) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE BOILING 
See SUBCOOLED BOILING 
SURFACE COATING 
See also CLADDING 
PHYSICAL VAPOR DEPOSITION 
SPRAY COATING 
EUV reticle pattern repair experiments using 10 KeV neon ions, 
20:27288 (R;US) 
Simulation of multicomponent thin film deposition and growth, 
20:26711 (R;US) 
Vapor breakdown during ablation by nanosecond laser pulses, 
20:26666 (R;US) 
SURFACE FINISHING 
See also ETCHING 
Atomic force microscope: Enhanced sensitivity, 20:27285 (R;US) 
SURFACE WATERS 
See also LAKES 
SEAS 
SWIMMING POOLS 


20:28244 


20:27776 





Area G perimeter surface-soil and single-stage water sampling: 
Environmental surveillance for fiscal year 1993, 20:27597 
(R;US) 

Case History of a Clean Water Act Compliance Agreement at 
the Rocky Flats Environmental Technology Site near Golden, 
Colorado, 20:26199 (R;US) 

Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 

Phase | remedial investigation report of Waste Area Grouping 2 
at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:25537 (R;US) 

Remedial investigation/feasibility study report for the 300-FF-5 
Operable Unit, 20:25541 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford’s past-practice waste sites. Hanford Remedial Action 
Environmental Impact Statement, 20:27560 (R;US) 

Using computer-assisted process facilitation techniques in gov- 
ernment sponsored public meetings and working sessions - a 
paper addressing the East Fork Poplar Creek Working Group 
Experience, 20:27512 (RA;US) 

Work plan for the remedial investigation/feasibility study for the 
groundwater operable units at the Chemical Plant Area and 
the Ordnance Works Area, Weldon Spring, Missouri, 
20:25538 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Density functional calculations for prediction of ultra-thin film 
structure and properties, 20:28169 (R;US) 

High-energy ion processing of materials for improved hardcoat- 
ings, 20:28201 (R;US) 

Molecular dynamics simulation of mechanical deformation of 
ultra-thin metal and ceramic films, 20:26603 (R;US) 

Preliminary design and estimate of capital and operating costs 
for a production scale application of laser decontamination 
technology, 20:25311 (R;US) 

SURFACTANTS 

See also WETTING AGENTS 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report, January 1, 
1995—March 31, 1995, 20:25179 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report. October 1, 
1994—December 31, 1994, 20:25178 (R;US) 

SURPLUS NUCLEAR FACILITIES 
Preliminary assessments the shortcut to remediation (category 
lil-surplus facility assessments), 20:25552 (R;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Risk contribution from low power, shutdown, and other opera- 

tional modes beyond full power, 20:26074 (RA;US) 
SURRY-2 REACTOR 

Risk contribution from low power, shutdown, and other opera- 

tional modes beyond full power, 20:26074 (RA;US) 
SURVEILLANCE 

Development of computer-based monitoring system for coal 

mine safety, 20:25107 (|;JP;ln Japanese) 
SURVIVAL CURVES 
Calculation of survival in charged particle and neutron beams 
based on track structure, 20:27676 (R;DE) 
SURVIVAL FRACTION 
See SURVIVAL CURVES 
SUSPENSIONS 

See also SLURRIES 

Bimodal model of concentrated suspension viscosity for dis- 
tributed particle sizes, 20:26932 (RA;US) 

Hydrodynamic particle migration in a concentrated suspension 
undergoing flow between rotating eccentric cylinders, 
20:26952 (R;US) 


SYNTHETIC-APERTURE RADAR 


SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWAMPS 

Restoration of a forested wetland ecosystem in a thermally im- 
pacted stream corridor, 20:27588 (R;US) 

Using the SALIMAT technique to establish a willow vegetation 
cover on wet substrates, 20:25667 (RA;SE) 

SWEAT GLANDS 

See SKIN 

SWEDEN 

Air pollutants in central Sweden. Deposition, concentrations and 
effects. October 1993 - September 1994, 20:27477 (R;SE;iIn 
Swedish) 

Air pollutants in southern Sweden. Deposition, concentrations 
and effects. October 1993 - September 1994, 20:27479 
(R;SE;In Swedish) 

Energy in Sweden 1995, 20:26222 (R;SE) 

Energy in Sweden. Facts and Figures 1995, 20:26223 (R;SE;In 
Swedish, English) 

The Swedish energy forestry programme, 20:25660 (RA;SE) 

SWIMMING POOLS 

System for reducing heat losses from indoor swimming pools by 
use of automatic covers. [Quarterly] report No. 5, January 1, 
1995—March 31, 1995, 20:26857 (R;US) 

SWIRL FLOW 

See VORTEX FLOW 
SWORDFISH EVENT 

See NUCLEAR EXPLOSIONS 
SYDSVENSKA KRAFT AB REACTOR 1 

See BARSEBAECK-1 REACTOR 
SYDSVENSKA KRAFT AB REACTOR 2 

See BARSEBAECK-2 REACTOR 
SYMPOSIA 

See MEETINGS 
SYNCHROTRON RADIATION 

Resonant nuclear scattering of synchrotron radiation: Detector 
development and specular scattering from a thin layer of 
57Fe, 20:28216 (R;US) 

Synchrotron radiation - solid state physics seen in a new con- 
text, 20:28203 (IA;AT;In German) 

TXRF with multilayer-monochromatic synchrotron radiation, 
20:28100 (1A;AT;in German) 

SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 

A 1.5 GeV compact light source with superconducting bending 
magnets, 20:27196 (R;US) 

A proposal for the formation of a plasma micro-undulator by 
combined techniques of laser interference and resonant pho- 
toionization, 20:27052 (R;JP;in Japanese) 

Development of a fast pixel array detector for use in microsec- 
ond time-resolved x-ray diffraction, 20:27210 (R;US) 

Synchrotron power supply light source note, 20:27154 (R;US) 

SYNGAS PROCESS 

Fabrication and characterization of dense ceramic membranes 

for partial oxidation of methane, 20:26746 (R;US) 
SYNTHESIS GAS 

Catalyst and process development for synthesis gas conversion 
to isobutylene. Final report, September 1, 1990-—January 31, 
1994, 20:25053 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 7, October 1, 
1992—December 31, 1992, 20:25052 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene. Quarterly report No. 15, October 1, 
1994—December 31, 1994, 20:25051 (R;US) 

isobutanol-methanol mixtures from synthesis gas. Quarterly 
technical progress report, 1 January-31 March 1995, 
20:25702 (R;US) 

Slurry phase synthesis of oxygenates with nanometer particle 
catalysts, 20:25044 (R;US) 

SYNTHETIC-APERTURE RADAR 
Imaging synthetic aperture radar, 20:27295 (PA;US) 
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SYNTHINE PROCESS 


SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 
Scenarios for the Danish society - with special emphasis on the 
energy system. Appendix 1: Renewable energy for large 
scale power and heat production in the future Danish energy 
system, 20:26148 (R;DK;In Danish) 


t 


T CODES 

Proceedings of the TOUGH Workshop '95 Lawrence Berkeley 
Laboratory, Berkeley, California, March 20-22, 1995, 
20:27542 (R;US) 

TAILINGS 

See also MILL TAILINGS 

Authorization for use of an alternate method of processing turn- 
ings: 234-5 Building, briquetting of plutonium turnings, 
20:25247 (R;US) 

Processes in the characterization, remediation, and reclamation 
used to decommission a tailings pile containing unknown sub- 
stances, 20:25547 (R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Evaluation 
Double-shell tank waste system assessment status and sched- 
ule, 20:25449 (R;US) 
Failure Mode Analysis 
Accident reconstruction using process trees, 20:26864 (R;US) 
Fire Hazards 

FTIR fiber optic methods for the analysis of Hanford Site waste, 

20:25428 (R;US) 
Inspection 

Acceptance criteria for ultrasonic flaw indications in the inner 
liner of double-shell waste storage tanks, 20:25371 (R;US) 

Annual Radioactive Waste Tank Inspection Program 1994, 
20:25474 (R;US) 

Mechanical Properties 

Position paper: Live load design criteria for Project W-236A 

Multi-Function Waste Tank Facility, 20:25438 (R;US) 
Modifications 

Acceptance Test Procedure: SY101 air pallet system, 20:27731 

(R;US) 
Monitoring 

Acceptance test report for the ultra high pressure bore head for 
use in the self-installing liquid observation well, 20:25443 
(R;US) 

High-level waste tank farm set point document, 20:25471 (R;US) 

Vapor space characterization of waste Tank 241-BY-111: Re- 
sults from samples collected on November 15, 1994, 
20:25378 (R;US) 

Vapor space characterization of waste Tank 241-U-106: Results 
from samples collected on March 7, 1995. Waste Tank Vapor 
Program, 20:25373 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from sampies collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 

Waste tank deflagration source generation mechanisms, 
20:25466 (R;US) 

Remedial Action 

High-level waste tank farm set point document, 20:25471 (R;US) 

Performance objectives of the tank waste remediation system 
low-level waste disposal program, 20:25418 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 
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Remote Viewing Equipment 

ATR/OTR-SY Tank Camera Purge System and in Tank Color 

Video Imaging System, 20:25454 (R;US) 
Safety 

45-Day safety screen results and final report for Tank 241-SX- 
113, Auger samples 94-AUG-028 and 95-AUG-029, 20:25445 
(R;US) 

45-Day safety screen results for Tank 241-C-201, Auger sam- 
ples 95-AUG-025 and 95-AUG-026, 20:25444 (R;US) 

Tanks focus area multiyear program plan - FY96-FY98, 
20:25381 (R;US) 

Safety Analysis 

Safety analysis for push-mode and rotary-mode core sampling. 

Rev. 1, 20:25456 (R:US) 
Safety Engineering 

Acceptance criteria for ultrasonic flaw indications in the inner 

liner of double-shell waste storage tanks, 20:25371 (R;US) 
Sampling 

FTIR fiber optic methods for the analysis of Hanford Site waste, 
20:25428 (R;US) 

Functional design criteria for the self-installing liquid observation 
well, 20:25451 (R;US) 

Work plan for the identification of techniques for in-situ sensing 
of layering/interfaces of Hanford high level waste tank, 
20:25461 (R;US) 

Shear Properties 

Effect of gravitation on the dynamic response of tanks contain- 

ing two liquids, 20:26844 (R;US) 
Source Terms 

Waste tank deflagration source generation mechanisms, 

20:25466 (R;US) 
Stratification 

Work pian for the identification of techniques for in-situ sensing 
of layering/interfaces of Hanford high level waste tank, 
20:25461 (R;US) 

Waste Retrieval 

Fiscal year 1994 

20:25562 (R;US) 
TANTALUM 

Application of faceted yield surfaces for simulating compression 
tests of textured materials, 20:26565 (R;US) 

Dynamic material properties of refractory materials: Tantalum 
and tantalum/tungsten alloys, 20:26576 (R;US) 

Modeling release behavior in shocked tantalum, 20:26606 (R;US) 

Multiple mechanisms in the thermally activated plastic flow of 
tantalum, 20:26605 (R;US) 

New metallographic preparation techniques for tantalum and 
tantalum alloys, 20:26563 (R;US) 

Rate-dependent spallation properties of tantalum, 20:26560 
(R;US) 

TANTALUM 181 TARGET 

An evidence for collective phenomenon in heavy ion collisions 

at 4.2 A GeV/c, 20:28076 (RA;XJ) 
TANTALUM ALLOYS 

See also TANTALUM BASE ALLOYS 

New metallographic preparation techniques for tantalum and 
tantalum alloys, 20:26563 (R;US) 

TANTALUM BASE ALLOYS 
Dynamic material properties of refractory materials: Tantalum 
and tantalunvtungsten alloys, 20:26576 (R;US) 
TAR SAND OIL 
See BITUMENS 
TARGET CHAMBERS 

Relevance of the U.S. National Ignition Facility for driver and 
target options to next-step inertial fusion test facilities, 
20:28422 (R;US) 

Target Area design basis and system performance for the Na- 
tional Ignition Facility. Revision 1, 20:28407 (R;US) 

TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
CARBON 12 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 


1/25-scale sludge mobilization testing, 





HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LITHIUM 6 TARGET 
NEODYMIUM 150 TARGET 
NITROGEN 14 TARGET 
OSMIUM 192 TARGET 
POLARIZED TARGETS 
SAMARIUM 154 TARGET 
TANTALUM 181 TARGET 
TUNGSTEN 184 TARGET 
TUNGSTEN 186 TARGET 

A review of the Fermilab fixed-target program, 20:27981 (RA;US) 

Computational modeling of pulsed-power-driven magnetized 
target fusion experiments, 20:28382 (R;US) 

Inertial fusion energy target injection, tracking, and beam point- 
ing, 20:28436 (R;US) 

Liner target interaction experiments on Pegasus Il, 20:28296 
(R;US) 

Moderator/collimator for a proton/deuteron linac to produce a 
high-intensity, high-quality thermal neutron beam for neutron 
radiography, 20:27118 (R;US) 

Origin of the B-dot jump observed in precision liner experiments, 
20:28294 (R;US) 

Potential enhancement of warm X-ray dose from a reflexing 
bremsstrahlung diode, 20:27169 (R;US) 

Utility of the US National Ignition Facility for development of in- 
ertial fusion energy, 20:28408 (R;US) 

TASK SCHEDULING 
Compact location problems with budget and communication 
constraints, 20:28527 (R;US) 
TAU NEUTRINOS 
Tau neutrino component to tritium beta decay, 20:28018 (R;US) 
TEAK EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
TECHNETIUM 

Alkaline chemistry of transuraniurn elements and technetium and 
the treatment of alkaline radioactive wastes, 20:26818 (R;US) 

Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Tc: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 

TECHNETIUM 99 

Environmental applications of XANES: Speciation of T.in ce- 
ment after chemical treatment and Se after bacterial uptake, 
20:25328 (R;US) 

Production of 9°Tc™ radiopharmaceuticals for brain, heart and 
kidney imaging. Final report of a co-ordinated research pro- 
gramme 1991-1994, 20:26816 (R;XA) 

Treatability test report for the 200-UP-1 Operable Unit, Hanford 
Site, 20:25542 (R;US) 

TECHNICAL INFORMATION CENTER 

See US DOE 


TECHNOLOGY ASSESSMENT 

Fixed capital investments for the uranium soils integrated 
demonstration soil treatment technologies, 20:25561 (R;US) 

Wave energy converters. Generic technical evaluation study, 
20:25764 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report Bi. Device fundamentals/hydrodynamics, 
20:25765 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report B2. Device components and materials, 
20:25766 (R;DK) 

TECHNOLOGY TRANSFER 

Materials and process engineering projects for the Sandia Na- 
tional Laboratories/Newly Independent States Industrial 
Partnering Program. Volume 2, 20:26400 (R;US) 

National Metal Casting Research Institute final report. Volume 4, 
Plan for technology transfer, 20:26208 (R;US) 


TEST FACILITIES 


TELEMETRY 

Recovery of telemetered data by vertical merging algorithms, 

20:28551 (R;US) 
TELESCOPES 

A space crystal diffraction telescope for the energy range of nu- 
clear transitions, 20:27209 (R;US) 

Sodium beacon laser system for the Lick Observatory, 
20:27286 (R;US) 

TEMPERATURE (ELECTRON) 

See ELECTRON TEMPERATURE 
TEMPERATURE (TRANSITION) 

See TRANSITION TEMPERATURE 
TEMPERATURE COEFFICIENT 

On-site determination of the Kp coefficient in the buildings walls, 
20:27266 (R;FR:In French) 

TEMPERATURE DISTRIBUTION 

Growth curve analysis for plasma profiles using smoothing 
splines. Final report, January 1993—January 1995, 20:28265 
(R;US) 

TEMPERATURE MEASUREMENT 

LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R;US) 

Measurement of hydronic components heat losses, 20:26914 
(R;FR;in French) 

TEMPERATURE MONITORING 
Thermal conductivity measurement on casings and shells for 
the thermal insulation of pipes, 20:27264 (R;FR;In French) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE VALLEY AUTHORITY 

Marketing Data Warehouse, 20:26221 (RA;US) 

Strategic prioritization in the industrial market sector, 20:26407 
(RA;US) 

Targeting commercial and industrial customers with GIS, 
20:26220 (RA;US) 

TERBIUM 159 

Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 

TERNARY ALLOY SYSTEMS 

Low-temperature properties of Ce(Ru;_, Mx)o Geo, M = Fe,Au, 
20:28178 (R;BR) 

Moessbauer studies on the intermetallic pseudo-ternary 
Ce(Ru;_, Fex)2 Ge2 compound (0 < x < 1), 20:28179 (R;BR) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

See also SWAMPS 

Rocky Flats Environmental Technology Site Ecological Monitor- 
ing Program 1995 annual report, 20:27563 (R;US) 

Spring 1995 wildlife and vegetation survey, Norton Air Force 
Base, California, 20:27550 (R;US) 

Unit environmental transport assessment of contaminants from 
Hanford’s past-practice waste sites. Hanford Remedial Action 
Environmental! Impact Statement, 20:27560 (R;US) 

Working Group 7.0 Environmental Transport and Health Effects, 
Chernobyl Studies Project. Progress report, October 1994 — 
March 1995, 20:27729 (R;US) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

See also TRITIUM SYSTEMS TEST ASSEMBLY 

Assessment of RELAP5S/MOD3 for the blowdown PCT using 
THTF experimental data, 20:25933 (R;KR;In Korean) 

Design and construction of -+-rays irradiation facility for remote- 
handling parts and components of fusion reactor, 20:28372 
(R;JP;iIn Japanese) 

Explosive components facility certification tests, 20:27374 (R;US) 

Power systems development facility. Quarterly report, January 
1995—March 1995, 20:25045 (R;US) 

Relocation of the Weapons Component Testing Facility. Envi- 
ronmental assessment, 20:27382 (R;US) 

Report of the Task Force on SSC Magnet System Test Site, 
20:27180 (R;US) 
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TESTING (MATERIALS) 


TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRALIN 

Advanced coal liquefaction. Final quarterly report, January 1, 
1995—March 31, 1995, 20:25061 (R;US) 

Effect of tetralin on polymer degradation in solution. [Quarterly 
report, January—March 1995], 20:25067 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEWA EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
TEXAS 

An evaluation of known remaining oil resources in the state of 
Texas: Project on advanced oil recovery and the states. Vol- 
ume 8, 20:25219 (R;US) 

Design and implementation of a COz flood utilizing advanced 
reservoir characterization and horizontal injection wells in a 
shallow shelf carbonate approaching waterflood depletion. 
Quarterly report, April 1, 1995—June 30, 1995, 20:25193 (R;US) 

Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic Reservoirs of South 
Texas. [Quarterly] technical progress report, April 1, 1995— 
June 30, 1995, 20:25163 (R;US) 

Support of EOR to independent producers in Texas. [Quarterly 
report], January 30, 1995—April 30, 1995, 20:25173 (R;US) 

TEXTILE INDUSTRY 

Integrating multi-technique research on industry-specific at- 
tributes, 20:26440 (RA;US) 

The AMTEX Partnership. Third quarterly report, FY 1995, 
20:26211 (R;US) 

TEXTURE 
Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Alfven Waves 

Alfvenic behavior of alpha particle driven ion cyclotron emission 

in TFTR, 20:28320 (R;US) 
Antennas 

A folded waveguide ICRF. antenna for PBX-M and TFTR, 

20:28352 (R;US) 
Beam Injection Heating 

TRANSP modeling of minority ion sawtooth mixing in ICRF + 

NBI heated discharges in TFTR, 20:28258 (R;US) 
Charged-Particle Transport 

Modelling TF ripple loss of alpha particles in TFTR DT experi- 

ments, 20:28316 (R;US) 
Cyclotron instability 

Alfvenic behavior of aipha particle driven ion cyclotron emission 
in TFTR, 20:28320 (R;US) 

Two-stream cyclotron radiative instabilities due to the marginally 


mirror-trapped fraction for fustion alphas in tokamaks, 
20:28324 (R;US) 


Drift Instability 


Gyrokinetic simulation of isotope scaling in tokamak plasmas, 
20:28323 (R;US) 


Edge Localized Modes 


Alfven frequency modes at the edge of TFTR plasmas, 
20:28317 (R;US) 


Electron Density 


Edge density modification with rf on TFTR and Dill-D, 20:28259 
(R;US) 


icr Heating 


TRANSP modeling of minority ion sawtooth mixing in ICRF + 
NBI heated discharges in TFTR, 20:28258 (R;US) 
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Three-dimensional antenna models for fusion experiments, 
20:28257 (R;US) 
Magnetic Confinement 
Magnetic confinement experiment. |: Tokamaks, 20:28329 (R;US) 
Plasma Confinement 

Improved confinement with reversed magnetic shear in TFTR, 
20:28318 (R;US) 

Supershot performance with reverse magnetic shear in TFTR, 
20:28326 (R;US) 

Plasma Diagnostics 

Measurements of DT alpha particle loss near the outer midplane 
of TFTR, 20:28319 (R;US) 

Studies of energetic confined alphas using the pellet charge ex- 
change diadgnostic on TFTR, 20:28321 (R;US) 

Plasma Disruption 

Princeton University Plasma Physics Laboratory Theory Division, 

Quarterly Report, January i—March 31, 1995, 20:28330 (R;US) 
Plasma instability 

Stability analysis of toroidicity-induced Alfven eigenmodes in 

TFTR DT experiments, 20:28313 (R;US) 
Sawtooth Oscillations 

Nonlinear w*-stabilization of the m = 1 mode in tokamaks, 

20:28325 (R;US) 
Valves 

A means for positively seating a piezoceramic element in a 

piezoelectric valve during inlet gas injection, 20:28395 (PA;US) 
THAILAND 
Transport growth in Bangkok: Energy, environment, and traffic 
congestion. Workshop proceedings, 20:26371 (R;US) 

THALLIUM 

The thallium-atom resonance filter, 20:28132 (IA;AT;in German) 
THE GEYSERS 

See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS 

See DRUGS 
THERMAL ANALYSIS 

See also DIFFERENTIAL THERMAL ANALYSIS 

Automatic ID heat load generation in ANSYS code, 20:27090 
(R;US) 

Energetic aspects of climatic architecture, 20:25716 (R:FR;In 
French) 

Study of unsteady thermal coupling between radiators and a 
dwelling cell. Second part: Unsteady anisothermal modelling 
of a heated dwelling cell and comparing with experiment, 
20:27809 (R;FR;In French) 

Thermal and structural analyses of variable thickness plane 
problems, 20:27121 (R;US) 

THERMAL BATTERIES 

Pyrolysis of epoxies used for thermal-battery headers, 20:26135 
(R;US) 

Thermal conductivity of thermal-battery insulations, 20:26125 
(R;US) 

THERMAL BOUNDARY RESISTANCE 

Thermal resistance measuring methods of thick heat insulating 

materials, 20:26286 (R;FR;in French) 
THERMAL COMFORT 

Mukti factor approach of the housing comfort. AMACH Project, 

20:27268 (R;FR;In French) 
THERMAL CONDUCTIVITY 

Electron thermal conduction in LASNEX, 20:28335 (R;US) 

Measurement of the thermal properties of electrically conducting 
fluids using coated transient hot wires, 20:26927 (RA;US) 

Thermal conductivity measurement on casings and shelis for 
the thermal insulation of pipes, 20:27264 (R;FR;In French) 

Thermal conductivity measurement. Building of a hot kept plate, 
20:27267 (R;FR;In French) 

THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 

Aquifer thermal energy storage. International symposium: Pro- 

ceedings, 20:26124 (R;US) 
THERMAL INSULATION 

A Semi Analytical Solution for the Optimum Insulation Thickness 

Problem, 20:26038 (IA;EG) 





THERMAL NEUTRONS 
A thermal neutron source imager using coded apertures, 
20:26480 (R:US) 
THERMAL POLLUTION (AiR) 
See AIR POLLUTION 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL TESTING 

Reduced RC analog models for passive solar houses, 20:25738 
(R;FR;in French) 

THERMIONIC REACTOR CRITICAL EXPERIMENTS 

See ZERO POWER REACTORS 

THERMOCHEMICAL HEAT STORAGE 

Thermo-chemical storage and transfer of solar energy using 

CO2/CH4 and CO/H2 methanation reactions, 20:25718 (R;AU) 
THERMOCOUPLES 

New sensor for measurement of low air flow velocity. Phase | fi- 

nal report, 20:25977 (R;US) 
THERMODYNAMICS 

A general thermodynamic software interface, 20:27857 (RA;Fl) 

CHEETAH: A next generation thermochemical code, 20:27378 
(R:US) 

Some examples of the use of a thermodynamic calculation inter- 
face (TQ) with ChemSage, 20:27856 (RA;FIl) 

Thermodynamic Calculation Interface (TQ). Computer assisted 
process simulation, 20:27855 (RA;Fl) 

THERMOELECTRIC MATERIALS 

Synthesis and evaluation of single layer, bilayer, and multilayer 

thermoelectric thin films, 20:26253 (R;US) 
THERMOGRAPHY 

Photon statistics, film preparation and characterization in fluo- 

rescent microthermal imaging, 20:27023 (R;US) 
THERMOLUMINESCENT DOSEMETERS 

A quality control program for the thermoluminescence dosimeter 
(TLD) in personnel radiation monitoring, 20:27714 (R;KR;In 
Korean) 

THERMOLUMINESCENT DOSIMETRY 

Measurement of radiation on the exterior side of satellites, 
20:27225 (IA;AT;in German) 

The LET-dependence as microdosimetric distribution of the do- 
sis, 20:27223 (IA;AT;In German) 

THERMONUCLEAR DEVICES 

See also ICF DEVICES 

An accurate nonlinear Monte Carlo collision operator, 20:28310 
(R;JP) 

THERMONUCLEAR FUELS 

A means for positively seating a piezoceramic element in a 
piezoelectric valve during inlet gas injection, 20:28395 (PA:US) 

Computational modeling of pulsed-power-driven magnetized 
target fusion experiments, 20:28382 (R;US) 

Recent palladium membrane reactor development at the tritium 
systems test assembly, 20:28377 (R;US) 

THERMONUCLEAR IGNITION 
Ultra-intense, short pulse laser-plasma interactions with applica 
tions to the fast ignitor, 20:28429 (R;US) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Antiproton catalyzed fusion, 20:28343 (R:US) 
THERMONUCLEAR REACTOR MATERIALS 

First wall and shield components manufacturing by hot isostatic 
pressing, 20:28402 (R;SE) 

Fusion materials semiannual progress report for the period end- 
ing September 30, 1994, 20:28358 (R;US) 

HYLIFE-I!: An approach to a long-lived, first-wall component for 
inertial fusion power plants, 20:28409 (R;US) 

Interaction of beryllium and hydrogen isotopes, 20:28365 
(RA;JP;In Japanese) 

Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 

Proceedings of the IEA working group meeting on fer- 
ritic/martensitic steels, 20:28392 (R;US) 


THREE-BODY PROBLEM 


Recent research on the materials facing plasma centering 
around ITER. Material loss by disruption thermal shock, high 
ion flux and so on, 20:28368 (RA:JP;in Japanese) 

Stress evaluation by hyperfine hardness test for proton-irradiated 
carbon composit materials, 20:28366 (RA;JP;In Japanese) 

THERMONUCLEAR REACTORS 
See also !ON BEAM FUSION REACTORS 
LASER FUSION REACTORS 
STELLARATOR TYPE REACTORS 
TOKAMAK TYPE REACTORS 

Joint US/Russian plasma formation experiments for mag- 
netic compression/magnetized target fusion (MAGO/MTF), 
20:28298 (R;US) 

Liner target interaction experiments on Pegasus Il, 20:28296 
(R;US) 

Origin of the B-dot jump observed in precision liner experiments, 
20:28294 (R:US) 

Proposed generation and compression of a target plasma for 
MTF, 20:28295 (R;US) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPHILIC CONDITIONS 
Thermophilic digestion of pig manure slurries at 48 deg. C, 
20:25683 (R:DK;In Danish) 
THERMOPILES 
See THERMOCOUPLES 
THIN FILMS 

Density functional calculations for prediction of ultra-thin film 
structure and properties, 20:28169 (R:US) 

Dynamical modeling of laser ablation processes, 20:26667 
(R;US) 

LLE Review quarterly report, January—March 1995. Volume 62, 
20:27815 (R:US) 

Laser-solid interaction and dynamics of laser-ablated materials, 
20:26508 (R;US) 

Properties of vacuum are deposited amorphous hard carbon 
films, 20:26710 (R;US) 

Stability of thin liquid films, 20:26930 (RA;US) 

Structures and shear response of lipid monolayers. Progress re- 
port, August 1, 1993—January 31, 1996, 20:26674 (R;US) 

THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 

See SULFIDES 
THIOPHENE 

Catalytic hydrocarbon reactions over supported metal oxides. 
Progress report, April 1, 1994—January 31, 1995, 20:25696 
(R;US) 

THIOPHOSGENE 
See ORGANIC SULFUR COMPOUNDS 
THORIUM 

The solubility of Th(IV) hydrous oxide in concentrated NaCi and 
MgCl solutions, 20:25401 (R;US) 

Variation of stability constants of thorium citrate complexes and 
of thorium hydrolysis constants with ionic strength, 20:25403 
(R;US) 

THORIUM 232 

Cost-based optimizations of power density and target-blanket 
modularity for *°*Th/*53U-based ADEP, 20:25319 (R;US) 

Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 

THORIUM D 
See LEAD 208 
THORIUM IONS 

Overview of the current spectroscopy effort on the Livermore 
electron beam ion traps, 20:28135 (R;US) 

Study of quercetin-5’-sulfonic acid reaction with Th(IV) ions and 
its analytical use, 20:26755 (IA;PL;in Polish) 

THORIUM OXIDES 

The solubility of Th(IV) hydrous oxide in concentrated NaCl and 

MgClz solutions, 20:25401 (R;US) 
THREE-BODY PROBLEM 
Interlacing: a feature of context, 20:27772 (IA;AT;In German) 


ERA Vol. 20, No. 11 855 





THREE-NUCLEON TRANSFER REACTIONS 


THREE-NUCLEON TRANSFER REACTIONS 
Coulomb effect in the tri nucleon system in an optical potential 
model, 20:28025 (R;BR) 
THYLOX PROCESS 
See DESULFURIZATION 
THYRISTORS 
Estimating damping effectiveness of BPA’s thyristor controlled 
series capacitor by applying time and frequency domain 
methods to measured response, 20:27007 (R;US) 
TIGHT SANDS 
See PERMEABILITY 
SANDSTONES 
TILT MECHANISMS 
Reliable and robust control. A simplified model of a 400 kW Ves- 
tas WD 34 wind turbine. Preliminary uncertainty description 
and controller design, 20:25772 (R;DK) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-FLIGHT SPECTROMETERS 
Time-of-flight spectroscopy for an argon atomic beam, 20:28124 
(IA;AT;In German) 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Target marketing to needs based segments, 20:26426 (RA;US) 
TIN 
X-ray spectroscopic technique for energetic electron transport 
studies in short-pulse laser/plasma interactions, 20:28403 
(RA;US) 
TIN 119 
Pressure-induced 
20:26703 (R;US) 
TIN ALLOYS 
See also TIN BASE ALLOYS 
Crystallographic and magnetic 
20:26564 (R;US) 
High-field magnetization studies of U2T2Sn (T=Co, Ir, 
pounds, 20:26554 (R;US) 
Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 20:26501 (R;US) 
VAMAS interlaboratory comparisons of critical current vs. strain 
in NbgSn, 20:26502 (R;US) 
TIN BASE ALLOYS 
An evaluation of prototype surface mount circuit boards assem- 
bled with three non-lead bearing solders, 20:27019 (R;US) 
Wave soldering with Pb-free solders, 20:26582 (R;US) 
TIN BROMIDES 
Pressure-induced 
20:26703 (R;US) 
TIN IODIDES 
Pressure-induced 
20:26703 (R;US) 
TIOGA NITROGEN REMOVAL PROCESS 
See NITROGEN 
TITANATES 
See aiso PZT 
A comparison of pressure compaction and diametral compres: 
sion tests for determining granule strengths, 20:26641 (R;US) 
Structures of 90° domain walls in ferroelectric barium titanate 
ceramics, 20:26635 (R;US) 
TITANIUM 
Degradation mode survey of titanium-base alloys, 20:25412 
(R;US) 
Evaporation rate and composition monitoring of electron beam 
PVD processes, 20:26600 (R;US) 
Measurements of Til optical spectra by laser resonance fluores- 
cence methods, 20:25644 (R;XJ;in Russian) 
Prediction of damage evolution in continuous fiber metal matrix 
composites subjected to fatigue loading, 20:26733 (R;US) 
Reduction of multipactor in RF ceramic windows using a simple 
titanium-vapor deposition system, 20:27102 (R;US) 
TITANIUM 44 
Measurement of charge radii for Ti nuclei by laser resonance 
fluorescence method, 20:28031 (RA;XJ;in Russian) 


transformations in molecular crystals, 


structure of UCu;5Sno, 


Pt) com- 


transformations in molecular crystals, 


transformations in molecular crystals, 
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TITANIUM 46 

Measurement of charge radii for Ti nuclei by laser resonance 
fluorescence method, 20:28031 (RA;XJ;in Russian) 

Neutron activation cross sections for copper, europium, 
hafnium, iron, nickel, silver, terbium and titanium from the Ar- 
gonne, Los Alamos and Jaeri collaboration, 20:28351 (R;US) 

TITANIUM 47 

Measurement of charge radii for Ti nuclei by laser resonance 

fluorescence method, 20:28031 (RA;XJ;In Russian) 
TITANIUM 48 

Measurement of charge radii for Ti nuclei by laser resonance 

fluorescence method, 20:28031 (RA;XJ;In Russian) 
TITANIUM 49 

Measurement of charge radii for Ti nuclei by laser resonance 

fluorescence method, 20:28031 (RA;XJ;In Russian) 
TITANIUM 50 

Measurement of charge radii for Ti nuclei by laser resonance 

fluorescence method, 20:28031 (RA;XJ;In Russian) 
TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

A practical microgripper by fine alignment, eutectic bonding and 
SMA actuation, 20:26739 (R;US) 

Evaporation rate and composition monitoring of electron beam 
PVD processes, 20:26600 (R;US) 

Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
Recent advances in ordered intermetallics, 20:26506 (R;US) 

TITANIUM BASE ALLOYS 

Corrosion studies on selected packaging materials for disposal 
of heat-generating radioactive wastes in rock-salt formations. 
Final report 1991-1994, 20:25309 (R;DE) 

Degradation mode survey of titanium-base alloys, 20:25412 
(R;US) 

High-energy ion processing of materials for improved hardcoat- 
ings, 20:28201 (R;US) 

Numerical simulation of 
20:26551 (R;US) 

TITANIUM CARBIDES 

Analysis on the sequence of formation of TigSiC2 and 
TigSiC2/SiC composites, 20:26717 (R;US) 

Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 

TITANIUM IONS 

Overview of the current spectroscopy effort on the Livermore 

electron beam ion traps, 20:28135 (R;US) 
TITANIUM NITRIDES 

A method for sputtering with low frequency alternating current, 
20:28394 (PA;US) 

Pulsed-laser deposition of titanium nitride, 20:26614 (R;US) 

Thermochemistry of gas-phase species relevant to titanium ni- 
tride CVD, 20:26649 (R;US) 

TITANIUM OXIDES 

A comparison of pressure compaction and diametral compres- 

sion tests for determining granule strengths, 20:26641 (R;US) 
TITANIUM PHOSPHATES 
In-situ time resolved synchrotron powder diffraction studies of 
synthesis and chemical reactions, 20:26500 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOKAMAK DEVICES 
See also DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
JFT-2M TOKAMAK 
JT-60U TOKAMAK 
PBX DEVICES 
TFTR TOKAMAK 
TPX DEVICE 
TORE SUPRA TOKAMAK 
Combline antenna modeling for plasma heating, 20:28430 (R;US) 


industrial superplastic forming, 





Concept definition of KT-2, a large-aspect-ratio diverter tokamak 
with FWCD, 20:28375 (R;KR;In Korean) 
Current drive and profile control in low aspect ratio tokamaks, 
20:28278 (R;US) 
Experimental determination of the dimensionless scaling param- 
eter of energy transport in tokamaks, 20:28364 (R;US) 
Fast change in core transport after L-H transition, 20:28309 (R;JP) 
First demonstration of a traveling wave antenna in a tokamak 
and relevance to the JFT-2M combline, 20:28363 (R;US) 
Global ICRF system designs for ITER and TPX, 20:28355 (R;US) 
Line-broadened quasilinear burst model, 20:28267 (R;US) 
Magnetic confinement experiment — 1: Tokamaks, 20:28256 
(R;US) 
Methodological study of optimum tokamak design and perfor- 
mance prediction, 20:28374 (R;KR;in Korean) 
Remote experimental site concept development, LDRD final re- 
port, 20:28406 (R;US) 
Simulation of Alfven 
20:28268 (R;US) 
Stabilization of global MHD instabilities by toroidal plasma rota- 
tion, 20:28279 (R;US) 
Theory of self-organized critical transport in tokamak plasmas, 
20:28266 (R;US) 
Tokamak simulation code manual, 20:28522 (R;KR;in Korean) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also ITER TOKAMAK 
Apparatus and method for extracting power from energetic ions 
produced in nuclear fusion, 20:28393 (PA;US) 
TOLUENE 
The intermolecular vibrational dynamics of substituted benzene 
and cyclohexane liquids, studied by femtosecond OHD- 
RIKES, 20:26773 (R;US) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
Tomographic investigation of asymmetric phase objects using 
electronic Speckle-interferometry (ESPI), 20:27820 (IA;AT;In 
German) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 
Infrared fixed point solution for the top quark mass and unifica- 
tion of couplings in the MSSM, 20:28017 (R;US) 
Observation of top quark production using kinernatic tech- 
niques, 20:27931 (R;US) 
Precision electroweak physics at LEP, 20:27972 (RA;US) 
Results from the Dv experiment, 20:27982 (RA;US) 
Tt kinematics in W+ > 3 Jet events, 20:27994 (R;US) 
TOP QUARK MODEL 
See FLAVOR MODEL 
TOPONIUM 
Top decays in the dilepton channel at CDF, 20:27952 (R;US) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TOR DEVICES 
See STELLARATORS 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Three-dimensional antenna models for fusion experimenis, 
20:28257 (R;US) 
TORQUE 
Nature and measurements of torque ripple of permanent: 
magnet adjustable-speed motors, 20:26851 (R;US) 
TORSATRON STELLARATORS 
Ripple transport in Helical-Axis Advanced Stellarators: A com- 
parison with classical stellarator/torsatrons, 20:28263 (R;US) 
TOTAL ENERGY SYSTEMS 
Summary and recommendations: Total fuel cycle assessment 
workshop, 20:26411 (R;US) 
TOTAL SUSPENDED PARTICULATES 
Evaluation of the environmental effects of stormwater pollutants 
for Oak Ridge National Laboratory, 20:25499 (R;US) 


wave-resonant particle interaction, 


TRANSITION ELEMENTS 


TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOWER FOCUS POWER PLANTS 

Solar two: A molten salt power tower demonstration, 20:25735 

(R;US) 
TOXIC MATERIALS 

Method using liposomes for 
20:27553 (PA;US) 

Risk from a pressurized toxic gas system: Part 2, Dispersal con- 
sequences, 20:25568 (R;US) 

Use of cell signaling to pre-screen potentially contaminated 
areas for toxicity-increasing precision and accuracy for an- 
swering questions concerning toxicity, 20:27514 (RA;US) 

TPX DEVICE 

A modified lower hybrid coupler for TPX, 20:28396 (R;US) 

TPX correction coil studies, 20:28360 (R;US) 

TPX diagnostics for tokamak operation, plasma control and ma- 
chine protection, 20:28328 (R;US) 

TPX divertor modeling studies, 20:27187 (R;US) 

TRACE ELEMENTS 

See ELEMENTS 

TRACER TECHNIQUES 

Trace analysis using PTR-MS (proton-transfer-mass spectrome- 

try), 20:27224 (IA;AT;In German) 
TRACHEA 

Studies quantifying modulatory effects of inhaled NO, and SO, 
on tracheal mucus secretion, proliferative activity of airway 
epithelium and architecture of lung parenchyma, 20:27741 
(R;DE;In German) 

TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 

Physical modeling of traffic with stochastic cellular automata, 
20:26374 (R;US) 

Traffic jam dynamics in stochastic cellular automata, 20:26373 
(R;US) 

TRAINING 
A study of advanced training technology: Emerging answers to 
tough questions, 20:28468 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRAJECTORIES 

Analysis of total least squares in estimating the parameters of a 

mortar trajectory, 20:27311 (RA;US) 
TRANS 104 ELEMENTS 

See also ELEMENT 110 

Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 

TRANSFER (ENERGY) 

See ENERGY TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSIENTS 

Operator-based metric for nuclear operations automation as- 
sessment, 20:26006 (RA;US) 

SAPHIRE models and software for ASP evaluations, 20:26079 
(RA;US) 

TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SCANDIUM 
SILVER 
TANTALUM 


monitoring toxic materials, 
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TRANSITION ELEMENTS 


TECHNETIUM 
TITANIUM 
TUNGSTEN 
YTTRIUM 
ZIRCONIUM 
The atomic structure of transition metal clusters, 20:28136 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION DETECTORS 
A continuous Straw Tracker with integrated generation of transi- 
tion radiation for experiments of high data rates, 20:27229 
(IA;AT;in German) 
TRANSITION TEMPERATURE 
Materials showing a solid-solid transition between 18 and 25 de- 
gree Celsius. Applications to buildings, 20:26607 (R;FR;In 
French) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMISSION TOWERS 
See POWER TRANSMISSION TOWERS 
TRANSMUTATION 
Recent development of the CINDER’90 transmutation code and 
data library for actinide transmutation studies, 20:25327 (R;US) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 
Aggregate vehicle travel forecasting model, 20:26376 (R;US) 
Transport growth in Bangkok: Energy, environment, and traffic 
congestion. Workshop proceedings, 20:26371 (R;US) 
Transportation energy data book: Edition 15, 20:26375 (R;US) 
TRANSPORTATION SYSTEMS 
Car pooling / ride sharing project, 20:26372 (R;AU) 
Technical and policy issues related to semantically and spatially 
incompatible geodata, 20:28569 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Alkaline chemistry of transuranium elements and technetium and 
the treatment of alkaline radioactive wastes, 20:26818 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED ELECTRONS 
Quantum effects in the hot electron microbolometer, 20:28172 
(R;US) 
TRAPPING 
Movement of quantas in a Kingdon trap, 20:27794 (IA;AT;In 
German) 
Sub recoil laser cooling with coherent population trapping in 
cascade systems, 20:28130 (IA;AT) 
TRAPS 
Localized traps in conjugated polymeric conductors with defined 
molecular structure, 20:26524 (IA;AT;In German) 
Trapped modes in the PEP-Il B-Factory Interaction Region, 
20:27088 (R;US) 
TRAVELLING WAVE TUBES 
Use of a variable frequency source with a single-mode cavity to 
process ceramic filaments, 20:26998 (R;US) 
TRCE(THERMIONIC REACTOR CRITICAL EXPERIMENTS) 
See ZERO POWER REACTORS 
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TREATIES 

See also NON-PROLIFERATION TREATY 

A role for arms control and technology in peace-keeping opera- 
tions, 20:26479 (R;US) 

A thermal neutron source imager using coded apertures, 
20:26480 (R;US) 

LLNL’s regional seismic discrimination research, 20:27436 
(R;US) 

Specificity of model facility agreements under the Chemical 
Weapons Convention, 20:26472 (R;US) 

TREES 

See also WILLOWS 

Research to develop improved production methods for woody 
and herbaceous biomass crops, 20:25673 (R;US) 

TR-EGAS PROCESS 
See COAL GASIFICATION 
TRIAZINES 

Quantum symmetry and photoreactivity of azabenzenes, 

20:26810 (R;US) 
TRIAZOLES 

The two polymorphs of N-DNAT, a high nitrogen molecule, 

20:27363 (R;US) 
TRIBOLOGY 
Molecular dynamics simulation of mechanical deformation of 
ultra-thin metal and ceramic films, 20:26603 (R;US) 

TRICHLOROMETHANE 

See CHLOROFORM 
TRIPLET PARTICLES 

See QUARKS 
TRITIATED WATER 

See TRITIUM OXIDES 
TRITIUM 

Absence of the tritium yield in the metal-deuterium systems, 
20:28291 (R;XJ) 

Evaluation of an ambient air sampling system for tritium (as triti- 
ated water vapor) using silica gel adsorbent columns, 
20:25501 (R;US) 

Generation and release of radioactive gases in LLW disposal fa- 
cilities, 20:25334 (RA;US) 

Radiological bioconcentration factors for aquatic, terrestrial, and 
wetland ecosystems at the Savannah River Site, 20:25577 
(R;US) 

Tau neutrino component to tritium beta decay, 20:28018 (R;US) 

The LLNL Nevada Test Side underground radionuclide source- 
term inventory, 20:27585 (R;US) 

Tritiated wastewater treatment and disposal evaluation for 1995, 
20:25301 (R;US) 

Tritium activities in the United States, 20:28378 (R;US) 

Tritium from plastic watches, 20:27701 (IA;AT;In German) 

Tritium in the environment, 20:27596 (IA;AT;In German) 

TRITIUM OXIDES 
The design of an automated electrolytic enrichment apparatus 
for tritium, 20:26805 (RA;US) 
TRITIUM PRODUCTION REACTORS 
Safe new reactor for radionuclide production, 20:26056 (R;US) 
TRITIUM RECOVERY 

Recent palladium membrane reactor development at the tritium 
systems test assembly, 20:28377 (R;US) 

Tritium activities in the United States, 20:28378 (R;US) 

TRITIUM SYSTEMS TEST ASSEMBLY 

TSTA/FCU-JFCU tritium experiment on breeding blanket inter- 
face under the collaboration of JAERI-US/DOE (extended 
Annex IV). March 1993, 20:28371 (R;JP) 

TRITONS 

Measurements of energetic confined alphas and tritons on 

TFTR, 20:28327 (R;US) 
TROUT 

Evaluation of the success of supplementing Imnaha River steel- 
head with hatchery reared smolts. Phase 1, Final report, 
20:25704 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 





TRUCKS 
The IMPACTT model: 
20:26370 (R;US) 


TRUEX PROCESS 
Separation Science and Technology semiannual progress re- 
port, October 1992—March 1993, 20:25271 (R;US) 
TRUTH MODEL 
See FLAVOR MODEL 


TSL PROCESS 
Direct liquefaction of low-rank coal. Quarterly technical progress 
report, January 1—-March 31, 1995, 20:25065 (R;US) 
Two-stage, closed coupled catalytic liquefaction of coal. Six- 
teenth quarterly report, 1 July 1992-30 September 1992, 
20:25050 (R;US) 
TSP 
See TOTAL SUSPENDED PARTICULATES 
TSTA 
See TRITIUMSYSTEMS TEST ASSEMBLY 


TUBES 
See also GUIDE TUBES 
PRESSURE TUBES 

Condensation of refrigerants flowing inside smooth and corru- 
gated tubes, 20:26940 (R;US) 

Development and field validation of advanced array probes for 
steam generator inspection, 20:26973 (RA;US) 

Experimental investigation of dynamic pressure in a cryosorbing 
beam tube exposed to synchrotron radiation, 20:27178 (R;US) 

Flow-induced vibration of tubes in crossflow, 20:26987 (R;US) 

Nonlinear dynamics of tube arrays in cross flow, 20:26934 
(RA;US) 

The effect of the exit condition on the performance of intube 
condensers, 20:26916 (R:US) 

Vibration and stability of two tubes in crossflow, 20:26843 (R;US) 

Wind tunnel experiments on chaotic dynamics of a flexible tube 
row in a cross flow, 20:25921 (RA;US) 


TUBES (CONDUITS) 
See PIPES 


TUFF 

A semi-empirical two phase model for rocks, 20:26485 (RA;US) 

Bulk and mechanical properties of the Paintbrush tuff recovered 
from borehole USW NRG-7/7A: Data report. Yucca Mountain 
Site Characterization Project (Yucca Mountain Project), 
20:25393 (R;US) 

Cavity pressure/residual stress measurements from the Non- 
Proliferation Experiment, 20:27327 (RA;US) 

Consideration of criticality in a nuclear waste repository, 
20:25397 (R;US) 

Explosive shielding by weak layers, 20:26698 (RA;US) 

Free-field ground motion measurements in the nonlinear-to- 
elastic transition region, 20:27431 (RA;US) 

Geology, geophysics, and physical properties of the U12n.25 
non-proliferation experiment site, 20:27325 (RA;US) 

Mechanical properties of tuffaceous rocks under triaxial condi- 
tions, 20:25296 (R;US) 

Modeling the NPE, 20:27323 (RA;US) 

NPE - close-in stress and motion measurements, 20:27328 
(RA;US) 

Preshot predictions for the near-source region in the non- 
proliferation experiment, 20:27324 (RA;US) 

Summary evaluation of Yucca Mountain surface transects with 
implications for downhole sampling. Yucca Mountain Site 
Characterization Project (Yucca Mountain Project), 20:25394 
(R;US) 

The effect of dilatancy on the unloading behavior of Mt. Helen 
tuff, 20:26486 (RA:US) 

The effect of rock-water interaction on permeability, 20:25414 
(R;US) 

TUMOR CELLS 

59. Cold Spring Harbor symposium on quantitative biology: 

Molecular genetics of cancer, 20:27633 (R;US) 
TUMORS 
See NEOPLASMS 


Structure and technical description, 


TWO-PHASE FLOW 


TUNGSTEN 
Energy-dispersive measurement and comparison of spectral 
distributions of x-ray diffractometers and x-ray fluorescence 
spectrometers, 20:26521 (IA;AT;In German) 
Radioactive nuclide production and isomeric state branching ra- 
tios in P + W reactions to 200 mev, 20:28084 (R;US) 
TUNGSTEN 176 
Superdeformation and hyperdeformation at high spin, 20:28020 
(R;US) 
TUNGSTEN 184 TARGET 
Studies of fission hindrance in hot nuclei, 20:28046 (R;US) 
TUNGSTEN 186 TARGET 
Collisions of deformed nuclei and superheavy-element produc- 
tion, 20:28086 (R;US) 
TUNGSTEN ALLOYS 
See also TUNGSTEN BASE ALLOYS 
Dynamic material properties of refractory materials: Tantalum 
and tantalunvtungsten alloys, 20:26576 (R;US) 
TUNGSTEN BASE ALLOYS 
Proceedings of the Tungsten Workshop for Hard Target 
Weapons Program, 20:27305 (R;US) 
TUNGSTEN CARBIDES 
Intermetallic bonded ceramic matrix composites, 20:26617 
(R;US) 
TUNGSTEN COMPLEXES 
Catalytic hydrocarbon reactions over supported metal oxides. 
Progress report, April 1, 1994-January 31, 1995, 20:25696 
(R;US) 
Ultrafast studies of photodissociation in solution: Dissociation, 
recombination and relaxation, 20:26811 (R;US) 
TUNGSTEN OXIDES 
Surface structure of WO:/MgF2 
(IA;PL;In Polish) 
TUNNELS 
Post-test geologic observations made at the non-proliferation ex- 
periment site, N-tunnel, Nevada Test Site, 20:27344 (RA;US) 
TBM tunneling on the Yucca Mountain Project: Proceedings, 
20:25288 (R;US) 
Tunnel closure calculations, 20:27314 (R;US) 
TURBINE BLADES 
Advanced Turbine Technology (ATTAP) Applications Project. 
1992 Annual report, 20:26450 (R;US) 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
WIND TURBINES 
Coal air turbine “CAT” program, Invention 604. Third quarter 
project report, April 1995—June 1995, 20:25778 (R;US) 
TURBULENCE 
Radiation-turbulence interactions in pulverized-coal flames. 
Technical report for quarter VI, December 15, 1994—March 
30, 1995, 20:25134 (R;US) 
Turbulence parameterizations for the random displacement 
method (RDM) version of ADPIC, 20:27497 (R;US) 
TURBULENT FLOW 
An investigation of computational modeling on phase distribu- 
tion phenomena in vertical pipes, 20:25116 (R;US) 
Hydrodynamic instability experiments and simulations, 20:26967 
(R;US) 
Moving weight Galerkin methods for turbulent reactive flows, 
20:26968 (1;DE) 
Parallel spatial direct numerical simulation of boundary-layer 
flow transition on IBM SP1, 20:26918 (R;US) 
Turbulence production in flow near a wavy wall, 20:26949 (R;US) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWINNING 
Neutron diffraction study of NiTi during compressive deforma- 
tion and after shape-memory recovery, 20:28196 (R;US) 
TWO-FLUID THEORY 
See LANDAU LIQUID HELIUM THEORY 
TWO-PHASE FLOW 
A four fluid model for two-phase flow, 20:26924 (RA;US) 


preparations, 20:26789 
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TWO-PHASE FLOW 


A level set approach for computing solutions to incompressible 
two- phase flow ||, 20:26965 (R;US) 

An analysis of the terms in the macroscopic mass- and momen- 
tum averaged equations for dense gas-solid flow, 20:26964 
(RA;FI) 

An analytical model for calculating pressure rise in a room due 
to refrigerant spills from piping rupture, 20:26057 (R;US) 

Experiences from 3D fiuid flow simulations on a transputer 
based parallel computer, 20:26958 (RA;Fl) 

Geometric criteria for a one-shot gamma densitometer in multi- 
phase flow, 20:25919 (R;US) 

Interfacial area modeling and measurement, 20:26936 (RA;US) 

Limits of performance of a closed two-phase thermosyphon with 
liquid/steam separator, 20:26942 (R;DE;In German) 

Local measurement of interfacial parameters and velocity in de- 
veloping bubbly two-phase flow in horizontal channels, 
20:26937 (RA;US) 

Time structure in the March 5th, 1979 event, 20:26947 (R;US) 

TYBO EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
TYCO PROCESS 
See DESULFURIZATION 
TYPE-Il SUPERCONDUCTORS 
Description of small defects in type Il superconductors using a non 
loca! Ginzburg-Landau functional, 20:28240 (IA;AT;iIn German) 
TYPE-ili SUPERCONDUCTORS 
See TYPE-il SUPERCONDUCTORS 
2-METHYLPROPENE 

Catalyst and process development for synthesis gas conversion 
to isobutylene. Final report, September 1, 1990-—January 31, 
1994, 20:25053 (R;US) 

2-PROPANOL 
See PROPANOLS 


U 


UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 

See COAL LIQUEFACTION 
UJM 

See JET MODEL 
ULCHIN-2 REACTOR 

An analysis of the low power physics test result for cycle-5 of 

Ulchin-2, 20:25834 (R;KR;In Korean) 
ULJIN-2 REACTOR 
See ULCHIN-2 REACTOR 
ULTRAVIOLET RADIATION 

See also EXTREME ULTRAVIOLET RADIATION 

Influence of altitude of biologically active ultraviolet radiation, 
20:27708 (IA;AT;in German) 

Photoconducting ultraviolet detectors based on Gal fiims 
grown by electron cyclotron resonance molecular beam epi- 
taxy, 20:27271 (R;US) 

UNCORRELATED-JET MODEL 

See JET MODEL 

UNDERGROUND DISPOSAL 

Concept of independent verification and validation and its appli- 
cation, 20:25357 (RA;JP) 

Current status and future plan of the research on the rock defor- 
mation and disturbed zone within the Hades project, 
20:25351 (RA;JP) 

Experimental determination of the stress-permeability-transport 
characteristics of natural fractures, 20:27558 (RA;JP) 

Fracture characterization experiments at Raymond, California, 
20:27557 (RA;JP) 

Framework of integrated performance assessment in Kristallin-l, 
20:25359 (RA;JP) 


Laboratory contribution to fracture network flow study, 20:27559 
(RA;JP) 


860 ERA Vol. 20, No. 11 


Predicting the future behaviour of the geological environment, 
20:25358 (RA;JP) 

Surface markers. [Quarterly report, January 1—June 30, 1995], 
20:25297 (R;US) 

The NAGRA/PNC Grimsel radionuclide migration experiment. 
First phase of the rigorous field testing of a PNC transport 
model, 20:27555 (RA;JP) 

The far-field conceptual model in Kristallin-! and sensitivity anal- 
ysis, 20:27556 (RA;JP) 

UNDERGROUND EXPLOSIONS 
Comparative Evaluations 

Blasting activity of the mining industry in the United States, 

20:27317 (RA;US) 
Computerized Simulation 

Atmospheric signals produced by cavity rebound, 20:27419 
(RA;US) 

Modeling the explosion-source region: An overview, 20:27413 
(RA:US) 

Contamination 

A field strategy to monitor radioactivity associated with investi- 
gation derived wastes returned from deep drilling sites, 
20:27584 (R;US) 

Exposure assessment of groundwater transport of tritium from 
the Central Nevada Test Area, 20:27524 (R;US) 

Data Compilation 
Logistics and preparations for the NPE, 20:27318 (RA;US) 
Ground Motion 

Atmospheric signals produced by cavity rebound, 20:27419 

(RA;US) 
Mathematical Modeis 

Comments on statistical issues in numerical modeling for under- 

ground nuclear test monitoring, 20:27421 (RA;US) 
Monitoring 

2D and 3D numerical modeling of seismic waves from explosion 

sources, 20:27423 (RA;US) 


Atmospheric signals produced by cavity rebound, 20:27419 
(RA;US) 
Pattern Recognition 
The non-proliferation experiment, 20:27316 (RA;US) 
Seismic Detection 
Examining near-source effects in the far field, 20:27432 (R:US) 
LLNL’s regional seismic discrimination research, 20:27436 
(R;US) 
The influence of rock material models on seismic discrimination 
of underground nuclear explosions, 20:27435 (R;US) 
Seismic Waves 
Ground motion characterization of the single shot in a mining 
blast array with the close-in seismic data, 20:27749 (R;US) 
Utilization of near-source video and ground motion in the as- 
sessment of seismic source functions from mining explosions, 
20:27748 (R;:US) 
Simulation 
Incorporating damage mechanics into explosion simulation 
models, 20:27415 (RA;US) 
Statistics 
Comments on statistical issues in numerical modeling for under- 
ground nuclear test monitoring, 20:27421 (RA;US) 
Two-Dimensional Calculations 
Effects of explosions in hard rocks, 20:27387 (RA;US) 
Wave Propagation 
Yield estimation based on calculated comparisons to particle ve- 
locity data recorded at low stress, 20:27353 (RA;US) 
Yields 
Measuring the dynamic compression and release behavior of 
rocks associated with HYDROPLUS (Part 2), 20:27395 (R;US) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
Automation in mining. Autonomous, intrinsically safe image pro- 
cessing system. Development of components for image 
recording, image transmission, and power supply. Final re- 
port, 20:25106 (R;DE;In German) 
UNDERWATER 
Model-based internal wave processing, 20:27613 (R;US) 





UNDULATORS 
See WIGGLER MAGNETS 
UNEMPLOYMENT 
See EMPLOYMENT 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 

Radiation monitoring. Quarterly report for the Greater Manch- 
ester Fire and Civil Defence Authority and the Manchester Area 
Pollution Advisory Council. Manchester Area Gamma Radia- 
tion Air Monitoring System (MANAGRAMS), report covering 
period of 3 months 01/01/1995 to 31/03/1995, 20:27473 (1;GB) 

The development of a HEPA filter with improved dust holding 
characteristics, 20:25959 (RA;US) 

US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNSTEADY FLOW 
Flow-induced vibration of tubes in crossflow, 20:26987 (R;US) 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 

A review of the corrosion and pyrophoricity behavior of uranium 
and plutonium, 20:25278 (R;US) 

Heat release rate from the combustion of uranium, 20:25250 
(R;US) 

Operating limit study for the proposed solid waste landfill at Pa- 
ducah Gaseous Diffusion Plant, 20:27551 (R;US) 

Reference computations of public dose and cancer risk from air- 
bome releases of uranium and Class W plutonium, 20:27725 
(R;US) 

Site Observational Work Pian for the UMTRA Project Site at 
Shiprock, New Mexico. Revision, 20:27517 (R;US) 

Soil treatment to remove uranium and related mixed radioactive 
heavy metal contaminants. Ninth quarterly technical and fi- 
nancial progress report, January 1, 1995—March 31, 1995, 
20:27520 (R;US) 

Solubility-limited concentrations and aqueous speciation fo U, 
Pu, Np, Am and Tc: Comparison between results of Bruno 
and Sellin (1992) and calculations using GEMBOCHS (ver- 
sion R16), 20:25411 (R;US) 

The US uranium industry: Regulatory and policy impediments, 
20:25270 (R;US) 

Treatability test report for the 200-UP-1 Operable Unit, Hanford 
Site, 20:25542 (R;US) 

Uranium industry annual 1994, 20:25269 (R;US) 

X-ray absorption studies of uranium sorption on mineral sub- 
strates, 20:26602 (R;US) 

URANIUM 233 

Cost-based optimizations of power density and target-blanket 
modularity for °52Th/*33U-based ADEP, 20:25319 (R;US) 

Hanford Site background: Evaluation of existing soil radionu- 
clide data, 20:25493 (R;US) 

TRANSX/DANT benchmark studies using a ENDF/B-V based 
MATXS library, 20:25913 (R;US) 

URANIUM 234 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
URANIUM 235 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 


in-plant experience with passive-active shufflers at Los Alamos, 
20:27246 (R;US) 


URBAN AREAS 


TRANSX/DANT benchmark studies using a ENDF/B-V based 

MATXS library, 20:25913 (R;US) 
URANIUM 238 

Hanford Site background: Evaluation of existing soil radionu- 

clide data, 20:25493 (R;US) 
URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Crystallographic and magnetic structure of 
20:26564 (R;US) 

High-field magnetization studies of U2T2Sn (T=Co, Ir, Pt) com- 
pounds, 20:26554 (R;US) 

Progress toward uranium scrap recycling via EBCHR, 20:26900 
(R;US) 

Progress toward uranium scrap recycling via Electron Cold 
Hearth Refining (EBCHR), 20:25410 (R;US) 

Progress toward uranium scrap recycling via electron beam cold 
hearth refining, 20:25409 (R;US) 

URANIUM BASE ALLOYS 

Modeling of material and energy flow in an EBCHR casting sys- 
tem, 20:26598 (R:US) 

Preliminary investigation of grain refinement in a U-0.2 wt % V 
alloy casting by true isothermal transformation at 516°C, 
20:26595 (R;US) 

URANIUM DIOXIDE 

Complexation study of NpO.* and UO,** ions with several or- 
ganic ligands in aqueous solutions of high ionic strength, 
20:25402 (R;US) 

The solubility of U(IV) hydrous oxide in concentrated NaC! and 
MgCl, solutions, 20:25400 (R;US) 

URANIUM HEXAFLUORIDE 

Depleted Uranium Hexafluoride Management Program. The 
technology assessment report for the long-term management 
of depleted uranium hexafluoride. Volume 2, 20:25245 (R;US) 

Depleted Uranium Hexafluoride Management Program. The 
technology assessment report for the long-term management 
of depleted uranium hexafiuoride. Volume 1, 20:25244 (R;US) 

Depleted uranium hexafluoride: Waste or resource?, 20:25415 
(R;US) 

Design and calibration of the AWCC for measuring uranium 
hexafluoride, 20:25599 (R;US) 

Evaluation of a dry process for conversion of U-AVLIS product 
to UF,. Milestone U361, 20:25248 (R:US) 

Gamma-ray imaging as a tool for uranium processing plants, 
20:25246 (R;US) 

URANIUM Ii 
See URANIUM 234 
URANIUM IONS 
Overview of the current spectroscopy effort on the Livermore 
electron beam ion traps, 20:28135 (R;US) 
URANIUM ISOTOPES 
See also URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 238 
HEU age determination, 20:27381 (R;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANYL FLUORIDES 

SHEBA-Il as a criticality safety benchmark experiment, 

20:26064 (R;US) 
URANYL NITRATES 

TRANSX/DANT benchmark studies using a ENDF/B-V based 

MATXS library, 20:25913 (R;US) 
URBAN AREAS 

See also LOS ANGELES 

Final report on the Groundwater Isotope Project in the Brent- 
wood Region of East Contra Costa County, California, 
20:27581 (R;US) 

NUC’s Say YES to Oakland Unified School District. Technical 
report No. 3, 20:26157 (R;US) 

Restoring our urban communities: A model for an empowered 
America, 20:26150 (R;US) 

Transport growth in Bangkok: Energy, environment, and traffic 
congestion. Workshop proceedings, 20:26371 (R;US) 


UCu; 5Sno, 
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URBAN AREAS 


[Pre-Freshman Enrichment Program]. Final report, 20:26156 
(R;US) 
URINALYSIS 


See QUALITATIVE CHEMICAL ANALYSIS 
URINE 


URINE 
Bayesian methods for interpreting plutonium urinalysis data, 
20:27718 (R;US) 
US AEC 
See also ANL 
AMES LABORATORY 
BNL 
FEED MATERIALS PRODUCTION CENTER 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
PADUCAH PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
Y-12 PLANT 
Human radiation experiments associated with the US Depart- 
ment of Energy and its predecessors, 20:27634 (R;US) 


US ATOMIC ENERGY COMMISSION 
See US AEC 


US CLEAN AIR ACT 
See CLEAN AIR ACTS 


US CLEAN COAL TECHNOLOGY PROGRAM 
Report to Congress: Expressions of interest in commercial clean 
coal technology projects in foreign countries, 20:26194 (R;US) 


US CLEAN WATER ACT 
See CLEAN WATER ACTS 


US DOE 
See also ANL 
AMES LABORATORY 
BNL 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
FERMILAB 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
KANSAS CITY PLANT 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
LAWRENCE LIVERMORE NATIONAL LABORA- 
TORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SANDIA NATIONAL LABORATORIES 
SAVANNAH RIVER PLANT 
US DOE INSPECTOR GENERAL 
US ENERGY INFORMATION ADMINISTRATION 
WIPP 
WESTERN AREA POWER ADMINISTRATION 
Y-12 PLANT 


Budgets 
Estimating, budgets, and funds management as related to un- 
used funds, 20:26187 (RA;US) 
Computers 
U.S. Department of Energy Office of Inspector General report 
on audit of selected aspects of the unclassified computer se- 


curity program at a DOE headquarters computing facility, 
20:28502 (R;US) 
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Contract Management 

U.S. Department of Energy Office of Inspector General report 
on audit of Department of Energy support service contracting, 
20:28477 (R;US) 

Contractors 

U.S. Department of Energy Office of Inspector General report 
on inspection of Westinghouse Savannah River Company 
fees for managing and operating the Savannah River Site, 
20:28481 (R;US) 

Coordinated Research Programs 

The Cold War is over. What now?, 20:26209 (R;US) 
Energy Policy 

Natural gas sdtrategic plan, 20:26227 (R;US) 
Engineered Safety Systems 

Development of a guidance document for lightning protection of 
DOE facilities, 20:25571 (R;US) 

Industrial Plants 

A structure for integrating decision making and science, 
20:25593 (RA;US) 

information Systems 

Information architecture. Volume 1, The foundations, 20:28562 
(R;US) 

Searching your site's management information systems, 
20:28558 (RA;US) 

Materials 
Energy Materials Coordinating Committee (EMaCC). Fiscal year 
1994, 20:26497 (R;US) 
Natural Gas 
Natural gas sdtrategic plan, 20:26227 (R;US) 
Nuclear Facilities 

A structure for integrating decision making and science, 
20:25593 (RA;US) 

Integrating industry nuclear codes and standards into United 
States Department of Energy facilities, 20:25896 (RA;US) 

International inspection activity impacts upon DOE safeguards 
requirements, 20:25612 (R;US) 

Long range planning at former nuclear weapon plants, 20:25592 
(RA;US) 

Pollution prevention cost savings potential, 20:26203 (R;US) 

Radionuclide air emissions at Department of Energy facilities, 
20:25962 (RA;US) 

Review of in-place HEPA filter testing at several DOE facilities, 
20:26027 (RA;US) 

Nuclear Materials Management 

Modernizing computerized nuclear material accounting sys- 

tems, 20:25609 (R;US) 
Personnel 

ER-Worker: A computer code to predict remediation worker ex- 
posure and safety hazards, 20:25532 (R;US) 

Employer's contributions to the training of professional statisti- 
cians, 20:28476 (R;US) 

Program Management 

Strategic planning model for achieving stakeholder involvement 
in environmental at DOE weapons complex sites, 20:26419 
(RA;US) 

US Department of Energy Office of Inspector General report on 
audit of program administration by the Office of Energy Re- 
search, 20:28480 (R;US) 

Progress Report 

The Secretary's annual report to Congress: 1992-1993, 

20:28471 (R;US) 
Public Relations 

A cost-benefit approach using focus groups to capture and in- 
corporate the public’s willingness to pay for the Rocky Flats 
Cleanup, 20:25530 (RA;US) 

Implementing the executive order of environmental justice at the 
US Department of Energy, 20:27659 (R;US) 

Radioactive Waste Management 

OCRWM Bulletin: Westinghouse begins designing multi- 
purpose canister, 20:25302 (R;US) 

ORCWM test and evaluaton master plan. Revision 00, 
20:25303 (R;US) 





Recommendations 


Searching your site’s management information systems, 


20:28558 (RA;US) 
Regulations 
A single standard for in-place testing of DOE HEPA filters - not, 
20:25956 (RA;US) 
Evaluation of self-contained HEPA filter, 20:25952 (RA;US) 
Gas processing at DOE nuclear facilities, 20:26018 (RA;US) 
Gas processing in the nuclear industry, 20:26016 (RA;US) 
Research Programs 
Characterization, monitoring, and sensor technology crosscut- 
ting program: Technology summary, 20:27463 (R;US) 
Fossil Energy Program annual progress report for April 1994 
through March 1995, 20:26498 (R;US) 


US DOE INSPECTOR GENERAL 
Report on audit of work force restructuring at the Oak Ridge Op- 
erations Office, 20:28484 (R;US) 
US DOE PROGRAM MANAGEMENT 
See PROGRAM MANAGEMENT 
US ENERGY INFORMATION ADMINISTRATION 
Annual energy review 1994, 20:26141 (R;US) 


Directory of energy information administration models 1995, 
20:26146 (R;US) 


EIA publications directory 1994, 20:26140 (R;US) 
Energy information sheets, 20:26142 (R;US) 
Short-term energy outlook, Annual supplement 1995, 20:26219 
(R;US) 
US EPA 
EPA perspective on radionuclide aerosol sampling, 20:26012 
(RA;US) 
US NATIONAL ENVIRONMENTAL POLICY ACT 
National Environmenal Policy Act Contracting Reform Guid- 
ance: Phase 1, 20:26191 (R;US) 
US NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
See US NOAA 
US NOAA 
SAVEnergy Action Plan: National Oceanic and Atmospheric Ad- 
ministration, National Marine Fisheries Service, Northwest 
Fisheries Science Center, Seattle, Washington, 20:26244 
(R;US) 
US NRC 
A compilation of reports of the Advisory Committee on Nuclear 
Waste, July 1993—June 1995. Volume 5, 20:25332 (R;US) 
Bibliographies 
Regulatory and technical reports (abstract index journal). Vol- 


ume 20, No. 1: First quarterly January-March 1995, 
20:25888 (R;US) 


Catalogs 

Title list of documents made publicly available: June 1-30, 

1995. Volume 17, Number 6, 20:25804 (R;US) 
Decisions and Orders 

Enforcement actions: Significant actions resolved. Volume 14, 
No. 2, Part 1: Individual actions. Quarterly progress report, 
Aprit+-June 1995, 20:25654 (R;US) 

Nuclear Regulatory Commission issuances. Opinions and deci- 
sions of the Nuclear Regulatory Commission with selected 
orders, July 1, 1994—December 31, 1994. Volume 40, Pages 
1-387, 20:25643 (R;US) 

Indexes 

Title list of documents made publicly available. Volume 17, No 
5, 20:25331 (R;US) 

information Dissemination 

Title list of documents made publicly available: June 1-30, 
1995. Volume 17, Number 6, 20:25804 (R;US) 

Management 

U.S. Nuclear Regulatory Commission organization charts and 

functional statements. Revision 18, 20:25889 (R;US) 
Public Policy 

US Nuclear Regulation with enhanced public participation, 

20:26218 (RA;XA) 
Reactor Licensing 

Nuclear Regulatory Commission Issuances. Volume 42, No. 1, 

Pages 1-45, 20:25891 (R;US) 


USA 


Nuclear Regulatory Commission issuances, May 1995. Volume 

41, No. 5, 20:25890 (R;US) 
Regulations 

Cean air and clear responsibility, 20:25898 (RA;US) 

Core damage frequency observations and insights of LWRs 
based on the IPEs, 20:26072 (RA;US) 

Current and future applications of PRA in regulatory activities, 
20:25895 (RA;US) 

Enforcement actions: Significant actions resolved material li- 
censees. Quarterly progress report, April 1995—June 1995, 
20:25893 (R;US) 

Enforcement actions: Significant actions resolved reactor |i- 
censees. Volume 14, No. 2, Part 2, Quarterly progress report, 
ApritJune 1995, 20:25892 (R;US) 

Fitness for duty in the nuclear power industry: Annual summary 
of program performance reports CY 1994. Volume 5, 
20:25899 (R;US) 

Gas processing in the nuclear industry, 20:26016 (RA;US) 

How it can assist in compliance with the DOE’S new 10 CFR 
835 and the NRC’S 10 CFR 20 regulation, 20:26026 (RA;US) 

Integrating industry nuclear codes and standards into United 
States Department of Energy facilities, 20:25896 (RA;US) 

NRC safety research in support of regulation - FY 1994. Volume 
9, 20:26066 (R;US) 

Perspectives on containment performance improvement based 
on the IPEs, 20:26073 (RA;US) 

Surface interactions of cesium and boric acid with stainless 
steel, 20:25936 (R;US) 

Research Programs 
NPAR- products, applications and closure, 20:25944 (RA;US) 
US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACTS 
US WEST COAST 

Effects of the oil supply/demand trend in the west coast of the 
U.S. on the Asian market. Oil industry being faced with the 
strengthening of environmental regulations, 20:25222 
(R;JP;in Japanese) 

USA 

See also CALIFORNIA 
COLORADO 
HAWAII 
ILLINOIS 
KANSAS 
LOUISIANA 
MARYLAND 
MICHIGAN 
MISSOURI 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
OHIO 
OKLAHOMA 
TEXAS 
US WEST COAST 
UTAH 
WEST VIRGINIA 
WYOMING 

A capital cost comparison of commercial ground-source heat 
pump systems, 20:25760 (R;US) 

A review of biasting activity in the former Soviet Union, 
20:26482 (RA;US) 

A spreadsheet for geothermal direct use cost evaluation, 
20:25761 (R;US) 

An evaluation of known remaining oil resources in the United 
States: Project on advanced oil recovery and the states. Vol- 
ume 1, 20:25212 (R;US) 

Collaborative Russian-US work in nuclear material protection, 
control and accounting at the Institute of Physics and Power 
Engineering, 20:25589 (R;US) 

Comparison of NDA and DA measurement techniques for ex- 
cess Pu powders at the Hanford Site: Operator and IAEA 
experience, 20:25639 (R;US) 
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USA 


Nuclear material control in the United States, 20:25631 (R;US) 

Reference book on geothermal direct use, 20:25759 (R;US) 

Results of investigations of failures of geothermal direct-use well 
pumps, 20:25758 (R;US) 

Sustainable development as an organizing principle for US for- 
eign policy: Opportunities and enduring constraints, 20:26190 
(R;US) 

The US program of technical assistance to the Atomic Energy 
Agency of the Republic of Kazakstan, 20:26489 (R;US) 

US/UK actinides experiment at the Dounreay PFR. 1: Fission 
products, 20:26035 (R;US) 

USSR 

Geological aspects of the nuclear waste disposal problem, 
20:25329 (R;US) 

Seismic and source characteristics of large chemical explo- 
sions. Final report, 20:27754 (R;US) 

UTAH 

Green River formation water flood demonstration project, Uinta 
Basin, Utah. Quarterly technical progress report, April 1, 
1995—June 30, 1995, 20:25186 (R;US) 


V 


V CODES 
Lessons learned from applying VIM to fast reactor critical exper- 
iments, 20:26032 (R;US) 
VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
See also CRYOPUMPS 
Tests of dry mechanical forepumps for use in the ITER vacuum 
pumping system, 20:28361 (R;DE) 
VACUUM SYSTEMS 
APS storage ring vacuum chamber: 
20:27165 (R;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
A characterization of check valve degradation and failure experi- 
ence in the nuclear power industry: 1991 Failures, Volume 2, 
20:25972 (R;US) 
A means for positively seating a piezoceramic element in a 
piezoelectric valve during inlet gas injection, 20:28395 (PA;US) 
Aging and service wear of air-operated valves used in safety- 
related systems at nuclear power plants, 20:25973 (R;US) 
Methods for determining atypical gate valve thrust require- 
ments, 20:25947 (RA;US) 
Workshop on gate valve pressure locking and thermal binding, 
20:25970 (R;US) 
VANADIUM ALLOYS 
Numerical simulation of 
20:26551 (R;US) 
Synchrotron studies of narrow band materials. Progress report, 
July 1, 1994—June 30, 1995, 20:26518 (R;US) 
VANADIUM IONS 
Overview of the current spectroscopy effort on the Livermore 
electron beam ion traps, 20:28135 (R;US) 
VANADIUM OXIDES 
Magnetic correlations in doped transition metal oxides, 
20:26612 (R;US) 
Synchrotron studies of narrow band materials. Progress report, 
July 1, 1994—June 30, 1995, 20:26518 (R;US) 
The formation of AlsO3/V203 multilayer structures by high-dose 
ion implantation, 20:26615 (R;US) 
VAPOR PRESSURE 
Ebulliometers for measuring the thermodynamic properties of 
fluids and fluid mixtures, 20:26928 (RA;US) 
VAPORIZATION HEAT 
The derivation of material properties from measurements of ra- 
diation induced stress-time histories, 20:26575 (R;US) 
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VAPORS 
Chemical Analysis 

Vapor space characterization of waste Tank 241-BY-111: Re- 
sults from samples collected on November 15, 1994, 
20:25378 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 

Quantitative Chemical Analysis 

Application of multisorbent traps to characterization and quantifi- 
cation of workplace exposure source terms, 20:25287 (R;US) 

Vapor space characterization of waste Tank 241-U-106: Results 
from samples collected on March 7, 1995. Waste Tank Vapor 
Program, 20:25373 (R;US) 

Sampling 

Application of multisorbent traps to characterization and quantifi- 
cation of workplace exposure source terms, 20:25287 (R;US) 

Tank 241-B-106 Tank Characterization Plan, 20:25460 (R;US) 

Vapor space characterization of waste Tank 241-BY-107: Re- 
sults from in situ sample collected on 3/25/94, 20:25360 (R;US) 

Vapor space characterization of waste Tank 241-BY-108: Re- 
sults from in situ sample collected on March 24, 1994. Waste 
Tank Vapor Project, 20:25362 (R;US) 

Vapor space characterization of waste tank 241-BY-103 (in 
situ): Results from samples collected on May 5, 1994, 
20:25361 (R;US) 

Vapor space characterization of waste tank 241-BY-109 (in situ): 
Results from samples collected on 9/22/94, 20:25363 (R;US) 

Vapor space characterization of waste tank 241-BY-112: Re- 
sults from samples collected on November 18, 1994. Waste 
Tank Vapor Program, 20:25377 (R;US) 

Vapor space characterization of waste tank 241-C-105: Results 
from samples collected on 2/16/94, 20:25366 (R;US) 

Vapor space characterization of waste tank 241-C-106: Results 
from samples collected on February 15, 1994, 20:25368 (R;US) 

Vapor space characterization of waste tank 241-C-107 (in situ): 
Results from samples collected on June 17, 1994, 20:25365 
(R;US) 

Vapor space characterization of waste tank 241-C-109: Results 
from samples collected on 8/10/94, 20:25364 (R;US) 

Vapor space characterization of waste tank 241-TX-105: Re- 
sults from samples collected on December 20, 1994. Waste 
Tank Vapor Project, 20:25374 (R;US) 

Vapor space characterization of waste tank 241-TY-101 (in situ): 
Results from samples collected on August 5, 1994. Waste 
Tank Vapor Program, 20:25367 (R;US) 

Vapor space characterization of waste tank 241-TY-103 (in situ): 
Results from samples collected on August 5, 1994, 20:25376 
(R;US) 

Vapor space characterization of waste tank 241-U-111: Results 
from samples collected on February 28, 1995. Waste Tank 
Vapor Program, 20:25372 (R;US) 

Waste Tank Vapor Program: Vapor space characterization of 
Waste Tank 241-T-107. Results from samples collected on 
January 18, 1995, 20:25375 (R;US) 

VAR COMPENSATORS 
See VAR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 
The strategy for reactive energy compensation on the French 400 
kV network. Long term orientations, 20:26110 (R;FR;In French) 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR DOMINANCE MODEL 

Vector meson dominance model for the isoscalar axial form fac- 

tor of in-medium nucleons, 20:27917 (IA;RU) 
VEGETABLES 

In vitro mutation breeding of bananas and plantains. Final re- 
ports of an FAO/IAEA co-ordinated research programme from 
1988 to 1993, 20:27660 (R;XA) 

VEGETATION 
See PLANTS 





VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
TRUCKS 

Development of an automated ammunition processing system 
for battlefield use, 20:27351 (R;US) 

Docking automation related technology, 
20:27307 (R;US) 

Hydrogen vehicle fueling station, 20:25657 (R;US) 

Modeling ground vehicle acoustic signatures for analysis and 
synthesis, 20:25624 (R;US) 

Remote Operated Vehicle with COz Blasting (ROVCOz). Phase 
1, 20:26856 (R;US) 

VELOCIMETERS 
A comparison of two laser-based diagnostics for analysis of par- 
ticles in thermal spray streams, 20:27300 (R;US) 
VELOCITY-PUMPS REACTION TURBINES 
See TURBINES 
VENTILATION 

Natural ventilation in tropical humid climate, 20:26273 (R;FR;In 
French) 

Seminar on ventilation and air renewal, 20:25740 (R;FR;in 
French) 

VENTILATION DUCTS 

See DUCTS 

VENTILATION 
VENTILATION SYSTEMS 

An example of a component replacement when applying ASME 
N509 and ASME N510 to older ventilation systems, 20:26049 
(RA;US) 

Application of nuclear air cleaning and treatment codes, 
20:26017 (RA;US) 

Calculation code evaluating the confinement of a nuclear facility 
in case of fires, 20:26081 (RA;US) 

Constant depression fan system a novel glovebox ventilation 
system, 20:26872 (RA;US) 

Ventilation system design for control of radioactive airborne par- 
ticulates during the decontamination and dismantiement 
(D&D) of the plant one ore silos, 20:27394 (RA;US) 

VERIFICATION 

Implementation of neutron counting techniques at US facilities 
for IAEA verification of excess materials from nuclear 
weapons production, 20:26490 (R;US) 

Neutron coincidence measurements when nuclear parameters 
vary during the multiplication process, 20:26476 (R;US) 

VERMICULITE 
X-ray absorption studies of uranium sorption on mineral sub- 
strates, 20:26602 (R;US) 

VERSENE 

See EDTA 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VIDEO TAPES 

Analysis of integrated video and radiation data, 20:25604 (R;US) 
VINOFLEX 

See POLYVINYLS 
VIRAL DISEASES 

Hantavirus testing in small mammal populations of northcentral 
New Mexico, 20:27657 (R;US) 

VISCOUS FLOW 

An update on projection methods for transient incompressible 

viscous flow, 20:26966 (R;US) 


Phase 2 report, 


WAPA 


Hydrodynamic particle migration in a concentrated suspension 
undergoing flow between rotating eccentric cylinders 
20:26952 (R;US) 

VISIBLE RADIATION 

Is the transition to sonoluminescence a mass flow bifurcation, 
20:26920 (RA;US) 

Measuring generalized radiance and instrument functions, 
20:26933 (RA;US) 

VITRIFICATION 

Glass science tutorial: Lecture No. 7, Waste glass technology 
for Hanford, 20:25422 (R;US) 

voc 

See ORGANIC COMPOUNDS 

VOLATILE MATTER 
VOCATIONAL TRAINING 
See TRAINING 
VOLATILE MATTER 

Volatiles combustion in fluidized beds. [Quarterly] technical 
progress report, 4 December 1994-4 March 1995, 20:26827 
(R;US) 

VOLCANOES 

International Global Atmospheric Chemistry Programme global 
emissions inventory activity: Sulfur emissions from volca- 
noes, current status, 20:27458 (R;US) 

VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLT-AMPERE REACTIVE CONTROL SYSTEMS 
See VAR CONTROL SYSTEMS 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 

Elliptical vortices in shear: Hamiltonian moment formulation and 
Melnikov analysis, 20:27814 (R;US) 

Experiments on air entrainment into SCS by vortex formation 
during mid-loop operation, 20:26946 (R;KR;In Korean) 


W 


W MINUS BOSONS 
A new measurement of the W mass, 20:27990 (R;US) 
Measurement of the W boson mass from CDF, 20:27946 (R;US) 
Outstanding Junior Investigator Award. Final report, 20:27929 
(R;US) 
Results from the Dv experiment, 20:27982 (RA;US) 
Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R;US) 
Tests of proton structure functions using leptons at CDF and DO: 
W charge asymmetry and Drell-Yan production. Version 1.0, 
20:28002 (R;US) 
Tests of structure functions using leptons at CDF: The charge 
asymmetry in W-boson decays, 20:27930 (R;US) 
W PLUS BOSONS 
A new measurement of the W mass, 20:27990 (R;US) 
Measurement of the W boson mass from CDF, 20:27946 (R;US) 
Outstanding Junior Investigator Award. Final report, 20:27929 
(R;US) 
Results from the Dv experiment, 20:27982 (RA;US) 
Search for W boson pair production in pp collisions at ,/s = 1.8 
TeV, 20:27902 (R;US) 
Tests of proton structure functions using leptons at CDF and DO: 
W charge asymmetry and Drell-Yan production. Version 1.0, 
20:28002 (R;US) 
Tests of structure functions using leptons at CDF: The charge 
asymmetry in W-boson decays, 20:27930 (R;US) 
Tt kinematics in W+ > 3 Jet events, 20:27994 (R;US) 
W STELLARATORS 
See STELLARATORS 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
WAGON WHEEL EVENT 
See NUCLEAR EXPLOSIONS 
WAPA 
See WESTERN AREA POWER ADMINISTRATION 
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WARFARE 


WARFARE 
Adaptive capture of expert knowledge, 20:28526 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
UNDERGROUND DISPOSAL 

Limited field investigation report for the 100-HR-2 Operable 

Unit, 20:25540 (R;US) 
WASTE FORMS 

Crystalline ceramics: Waste forms for the disposal of weapons 

plutonium, 20:25390 (R;US) 
WASTE HEAT BOILERS 

Gas-phase transport phenornena in a _ waste-heat boiler, 
20:26959 (RA;Fl) 

Simulation of SO. oxidation in a waste heat boiler, 20:26404 
(RA;Fl) 

WASTE HEAT UTILIZATION 
Technico-economical study of energy retrieval in urban wastes 
incineration plants, 20:26381 (R;FR;In French) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also NONRADIOACTIVE WASTE MANAGEMENT 
RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
WASTE TRANSPORTATION 

An integrated risk assessment approach: Risk assessment in 
the programmatic environmental impact statement, 20:25283 
(RA;US) 

Applying waste 
20:26398 (R;US) 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 1, 20:25290 (R;US) 

Proceedings of the Efficient Separations and Processing Cross- 
Cutting Program Annual Technical Exchange Meeting, 
20:25385 (R;US) 

Projects at the Western Environmental Technology Office. Quar- 
terly technical progress report, April i—June 30, 1995, 
20:27518 (R;US) 

WASTE OILS 

Preparation of waste oil for analysis to determine hazardous 

metals, 20:26742 (R;US) 
WASTE PELLETS 

45-Day safety screen results and final report for Tank 241-SX- 
113, Auger samples 94-AUG-028 and 95-AUG-029, 20:25445 
(R;US) 

45-Day safety screen results for Tank 241-C-201, Auger sam- 
ples 95-AUG-025 and 95-AUG-026, 20:25444 (R;US) 

Criticality safety of high-level tank waste, 20:25425 (R;US) 

Nuclear waste management and criticality safety, 20:25426 
(R;US) 

Tank 241-B-106 Tank Characterization Plan, 20:25460 (R;US) 

WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
SYNGAS PROCESS 

1993 RCRA Part B permit renewal application, Savannah River 
Site: Volume 10, Consolidated Incineration Facility, Section 
C, Revision 1, 20:25464 (R;US) 

Project sponsorship in waste management and land regenera- 
tion. Projects 1988-1994, 20:26391 (1;DE;in German) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

The covering of the storage tank at the biomass conversion 
plant located at Sinding Oerre, 20:25692 (R;DK;In Danish) 


logistics modeling to regional planning, 
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WASTE TRANSPORTATION 

Draft Waste Management Programmatic Environmental Impact 
Statement for managing treatment, storage, and disposal of 
radioactive and hazardous waste. Volume 4, Appendix E: 
Transportation, Appendix F: Accidents, Appendix G: Waste 
minimization, Appendix H: Technology development, Appen- 
dix |: Minority and low-income population distribution, 
20:25293 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

200 Area TEDF effluent sampling and analysis plan, 20:25432 
(R;US) 

Application of surface flow wetlands for treatment of municipal 
wastewater - two full scale systems, 20:27605 (RA;SE) 

Conversion of coal wastes into waste-cleaning materials. Quar- 
terly progress report, January 1, 1995—January 31, 1995, 
20:25300 (R;US) 

Energy and biomass recovery from wastewater. Final report, 
December 1989—December 1990, 20:25684 (R;US) 

Proceedings of a study tour, conference and workshop in Swe- 
den, 5-10 June 1994, 20:27565 (R;SE) 

Radioactive exposure of waste water of a nuclear medicine 
clinic, 20:27595 (IA;AT;In German) 

Removal of nitrogen and phosphorus from municipal wastewa- 
ter by willow - a laboratory approach, 20:27609 (RA;SE) 

Report on the Biological Monitoring Program at Paducah 
Gaseous Diffusion Plant December 1992—December 1993, 
20:25498 (R;US) 

Surveillance of the radioactive contamination of waste water in 
hospitals, 20:27712 (IA;AT;In German) 

Tritiated wastewater treatment and disposal evaluation for 1995, 
20:25301 (R;US) 

Use of resources in municipal wastewater - a comprehensive re- 
view, 20:27566 (RA;SE) 

Vegetation filter experiments in Estonia, 20:27608 (RA;SE) 
Water quality improvement by hydrobotanical methods in 
streams flowing into the gulf of Gdansk, 20:27607 (RA;SE) 

WASTE-ROCK INTERACTIONS 

Heat transfer studies. Quarterly report, 20:25298 (R;US) 

Murt user's guide: A hybrid Lagrangian-Eulerian finite element 
model of multiple-pore-region solute transport through sub- 
surface media, 20:25497 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

IPEP: Laboratory performance evaluation reports for manage- 
ment of DOE EM programs, 20:26177 (R;US) 

IPEP: The integrated performance evaluation program for the 
Department of Energy’s Office of Environmental Manage- 
ment, 20:26176 (R;US) 

WATER 
See also GROUND WATER 
SEAWATER 
WASTE WATER 

Binary condensation in a supersonic nozzle, 20:26919 (R;US) 

Local measurement of interfacial parameters and velocity in de- 
veloping bubbly two-phase flow in horizontal channels, 
20:26937 (RA;US) 

Nonradioactive air emissions notice of construction for the stabi- 
lization of the 1300-N emergency dump basin, 20:25545 (R;US) 

Particle count monitoring of reverse osmosis water treatment for 
removal of low-level radionuclides, 20:26765 (R;US) 

Site environmental report for Calendar Year 1994 on radiologi- 
cal and nonradiological parameters, 20:25516 (R;US) 

Surface structure of WOs;/MgF2 preparations, 20:26789 
(IA;PL;In Polish) 





WATER COOLANT 
See WATER 


WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
OWR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 

Aconfirmatory research approach to the measurement of EMI/RFI 
in commercial nuclear power plants, 20:25937 (RA;US) 

Assessment of the |VA3 code for multifield flow simulation. For- 
mal report, 20:25907 (R;US) 

Core damage frequency observations and insights of LWRs 
based on the IPEs, 20:26072 (RA;US) 

Development status of an improved method for conducting an 
integrated HRA/PRA based on operating experience, 
20:26077 (RA;US) 

Environmental testing of a prototypic digital safety channel, Phase 
|: System design and test methodology, 20:26000 (RA;US) 
Heavy-Section Steel Irradiation Program. Volume 5, No. 2, 
Progress report, April 1994—September 1994., 20:26569 

(R;US) 

Human event observations in the individual plant examinations, 
20:26076 (RA;US) 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:26075 (RA:US) 

Investigation of nuclide importance to functional requirements 
related to transport and long-term storage of LWR spent fuel, 
20:25560 (R;US) 

Operational reliability of standby safety systems, 20:26078 
(RA;US) 

Perspectives on containment performance improvement based 
on the IPEs, 20:26073 (RA;US) 

Prospects for nuclear safety research, 20:26071 (RA;US) 

Revised accident source terms for light-water reactors, 
20:26082 (RA;US) 

SCDAP/RELAPS/MOD 3.1 code manual: Interface theory. Vol- 
ume 1, 20:25917 (R;US) 


WATER HEATERS 
See also SOLAR WATER HEATERS 
Colorado State University Program for developing, testing, eval- 
uating, and optimizing solar heating and cooling systems. 
Project status report, June 1994—July 1994, 20:25742 (R;US) 


WATER HEATING 
See also SOLAR WATER HEATING 
The Distributive Impact Assessment Model (DIAM): Technology 
share component, 20:26292 (R;US) 


WATER MODERATOR 
See WATER 


WATER POLLUTION CONTROL 

A complete system for wastewater treatment using vegetation 
filters, 20:27612 (RA;SE) 

Application of willow and reed vegetation filters for protection of 
a stream passing through a Zoo, 20:27606 (RA;SE) 

Kaageroed wastewater recycling experiment, 20:27610 (RA;SE) 

Landfill leachate treatment in energy forest plantations, 
20:27575 (RA;SE) 

Present state of the art in Poland concerning vegetation filters, 
20:27567 (RA;SE) 

Proceedings of a study tour, conference and workshop in Swe- 
den, 5-10 June 1994, 20:27565 (R;SE) 

Purification of groundwater using biological filters, 20:27576 
(RA;SE) 

Removal of nitrogen and phosphorus from municipal wastewa- 
ter by willow - a laboratory approach, 20:27609 (RA;SE) 

Use of resources in municipal wastewater - a comprehensive re- 
view, 20:27566 (RA;SE) 

Vegetation filter experiments in Estonia, 20:27608 (RA;SE) 

Wastewater treatment at Oesteraeng, Goetene using willow 
vegetation filters, 20:27611 (RA;SE) 


WAVE PROPAGATION 


WATER UTILITIES 
Small Water System Management Program: 
20:26906 (R;US) 
Using conjoint analysis as a program evaluation tool, 20:26443 
(RA;US) 
WATER WAVES 
Correlations of whitecap coverage and gas transfer velocity with 
microwave brightness temperature for plunging and spilling 
breaking waves, 20:27604 (R;US) 
Internal wave signal processing: A model-based approach, 
20:26901 (R;US) 
Response of wave excited offshore platforms, 20:26988 (R;US) 
The effects of breaking waves on dual-tracer gas exchange ex- 
periments, 20:27603 (R;US) 
WATER WELLS 
Wellhead protection area delineation 
20:27522 (R;US) 
WATER WHEELS 
Industrial integration of act-turbines for Pelton type hydraulic 
wheels, 20:25711 (R;FR;in French) 
WATERBORNE PARTICLES 
See PARTICULATES 


WATERFLOODING 

Green River formation water flood demonstration project, Uinta 
Basin, Utah. Quarterly technical progress report, April 1, 
1995—June 30, 1995, 20:25186 (R;US) 

Improved oil recovery in fluvial dominated deltaic reservoirs of 
Kansas — near-term. Eighth quarterly report, April 1, 1995— 
June 30, 1995, 20:25184 (R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance. [Quarterly report], 
April 1-June 30, 1995, 20:25183 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report. October 1, 
1994—December 31, 1994, 20:25178 (R:US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals. Quarterly technical progress report, January 1, 
1995—March 31, 1995, 20:25179 (R;US) 

WATERWHEELS 
See WATER WHEELS 


WAVE ENERGY CONVERTERS 

Wave energy converters. Generic technical evaluation study, 
20:25764 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report Bi. Device fundamentals/hydrodynamics, 
20:25765 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report B2. Device components and materials, 
20:25766 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report B3. Power take-off systems, 20:25767 (R;DK) 
Wave energy converters. Generic technical evaluation study. 
Annex report B4. Electrical systems, control and grid interac- 

tion, 20:25768 (R;DK) 

Wave energy converters. Generic technical evaluation study. 
Annex report B5. Methodology for reliability and economic as- 
sessment, 20:25769 (R;DK) 

WAVE FORMS 

Investigations of the low frequency seismic waves recorded at 
near-regional distances from the Non-Proliferation Experi- 
ment, 20:27333 (RA;US) 

Lawrence Livermore National Laboratory seismic yield determi- 
nation for the NPE, 20:27332 (RA;US) 

Modeling the NPE with finite sources and empirical Green's 
functions, 20:27331 (RA;US) 

Regional seismic observations of the Non-Proliferation Experi- 
ment at the Livermore NTS Network, 20:27334 (RA;US) 

Relative source comparison of the NPE to underground nuclear 
explosions at local distances, 20:27330 (RA;US) 

WAVE PROPAGATION 
Pulse dynamics in an unstable medium, 20:28510 (R;US) 


100 K Area, 


under uncertainty, 
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WAVE PROPAGATION 


Wave propagation modeling capabilities at LLNL: Applications 
to regional discrimination, 20:26495 (R;US) 
WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 

Application of NRA/channeling to study He* implanted waveg- 
uides, 20:26669 (R;US) 

Electromagnetic and thermal analysis of distributed cooled high 
power millimeter wave windows, 20:27039 (R;US) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (STANDING) 
See STANDING WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also BOMBS 
CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

Chemistry and materials science progress report, FY 1994, 
20:27377 (R;US) 

Multidimensional 
20:27308 (R;US) 

WECS 

See WIND TURBINES 
WEINBERG ANGLE 

Spin and precision electroweak physics, 20:27923 (RA;US) 
WELDED JOINTS 

See also BRAZED JOINTS 

Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 

Key results for the NRC’s Short Cracks in Piping and Piping 
Welds Research Program, 20:25938 (RA;US) 

Reactor pressure vessel structural integrity research, 20:25939 
(RA;US) 

WELDING 
See also ELECTRON BEAM WELDING 
SOLDERING 

A Prototype Expert System for Qualification of Welding accord- 
ing to ASME Code Section IX, 20:25927 (IA;EG) 

Simulation of deep penetration welding of stainless steel using 
geometric constraints based on experimental information, 
20:26561 (R;US) 

WELDS 
See WELDED JOINTS 
WELL DRILLING 

A synopsis of environmental horizontal weils at the Savannah 
River Site, 20:27589 (R;US) 

Use of genetic algorithms and neural networks to optimize well 
locations and reduce well requirements, 20:25569 (R;US) 

WELL LOGGING 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains. Annual report, April 1994—June 1995, 20:25188 
(R;US) 

WELLS 
See also ABANDONED WELLS 
GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 

Fingerprinting of ground water by ICP-MS. Progress report, 

April 1, 1995—June 30, 1995, 20:26986 (R;US) 
WENDELSTEIN-7 STELLARATOR 
Global Alfven eigenmodes in WELDELSTEIN 7-AS, 20:28261 
(R;US) 
WEST COAST 
See US WEST COAST 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 

The integrated melter off-gas treatment systems at the West 

Valley Demonstration Project, 20:25333 (RA;US) 


DDT modeling of energetic materials, 
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WEST VIRGINIA 
A novel geotechnical/geostatistical approach for exploration and 
production of natural gas from multiple geologic strata. [Quar- 
terly] technical progress report, October-December 1994, 
20:25229 (R;US) 
WESTERN AREA POWER ADMINISTRATION 
Annual site environmental report for calendar year 1994, 
20:27444 (R;US) 
Energy Planning and Management Program: Environmental im- 
pact statement, 20:26198 (R;US) 
WESTERN REGION 
See USA 
WESTINGHOUSE STANDARD REACTOR 
AP600 containment purge radiological analysis, 20:26023 
(RA;US) 
WESTVACO PROCESS 
See DESULFURIZATION 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 
See also SWAMPS 
Finnish-Karelian symposium on mire conservation and classifi- 
cation, 20:25105 (R;FIl) 
Quarterly sampling of the wetlands along the old F Area effluent 
ditch: August 1994, 20:25509 (R;US) 
The cost of wetland creation and restoration. Final report, 
20:27521 (R;US) 
WETTING AGENTS 
The application of the wetting balance technique oil reservoir 
characterisation, 20:25167 (R;AU) 
WHOLE-BODY COUNTING 
Localization of very small activities using a profile scanning facil- 
ity at the highly sensitive whole-body counter in the Vienna 
AKH, 20:27704 (IA;AT;In German) 
WIDOWS CREEK STEAM PLANT 
Sampling of power plant stacks for air toxic emissions: Final re- 
port for Phases 1 and 2, 20:25794 (R;US) 
WIGGLER MAGNETS 
A micro-undulator fabricated by LIGA processes, 20:26989 
(R;US) 
MIT microwiggler for free electron laser applications, 20:27127 
(R;US) 
Magnetic measurements of the wedge-pole prototype undulator, 
20:27162 (R;US) 
Using the CAVE virtual-reality environment as an aid to 3-D 
electromagnetic field computation, 20:27077 (R;US) 
WILD ANIMALS 
Preliminary assessment of the ecological risks to wide-ranging 
wildlife species on the Oak Ridge Reservation, 20:27525 
(R;US) 
WILDERNESS AREAS 
See NATURE RESERVES 
WILLOWS 
Metal tolerance and accumulation in willows, 20:27568 (RA;SE) 
New willow clones for short rotation coppice from Svaloef 
Weibull AB, 20:25668 (RA;SE) 
WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 
Semidiurnal solar tides in the mountain atmosphere, 20:27486 
(R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
Measurement of the operating parameters of a wind and diesel 
operating power plant at Lastours. (Final report), 20:25771 
(R;FR;In French) 
Washington Windplant No. 1. Final environmental impact state- 
ment, 20:25770 (R;US) 
WIND POWER PLANTS 
Washington Windplant No. 1. Final environmental impact state- 
ment, 20:25770 (R;US) 





WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Advanced wind turbine conceptual study. Final report, August 
1990— March 1992, 20:25773 (R;US) 

Reliable and robust control. A simplified model of a 400 kW Ves- 
tas WD 34 wind turbine. Preliminary uncertainty description 
and controller design, 20:25772 (R;DK) 

Washington Windplant No. 1. Final environmental impact state- 
ment, 20:25770 (R;US) 

WINDOWS 

A new future for the bay-window, 20:26288 (R;FR;in French) 

Reduction of multipactor in RF ceramic windows using a simple 
titanium-vapor deposition system, 20:27102 (R;US) 

Review of window and filter requirements for commissioning of 
the Advanced Photon Source insertion device beamlines, 
20:27167 (R;US) 

Spectral selectivity of electrochromic windows with color state 
for all-sky conditions, 20:26363 (R;US) 

Thermal and structural behavior of filters and windows for syn- 
chrotron x-ray sources, 20:27161 (R;US) 

WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WIPP 

Can we talk? Communications management for the Waste Iso- 
lation Pilot Plant, a complex nuclear waste management 
project, 20:25396 (R;US) 

Environmental assessment, 20:26116 (R;US) 

Estimation of surface subsidence at the Waste Isolation Pilot 
Plant, 20:25304 (R;US) 

No-migration variance petition: Draft. Volume 4, Appendices 
DIF, GAS, GCR (Volume 1), 20:25289 (R;US) 

Processes in the characterization, remediation, and reclamation 
used to decommission a tailings pile containing unknown sub- 
stances, 20:25547 (R;US) 

WOLFRAM 

See TUNGSTEN 

wooD 

Conversion of municipal solid waste to hydrogen, 20:26417 
(R;US) 

Develop apparatus and process for second-stage drying. Quar- 
terly progress report, March 27, 1995-June 26, 1995, 
20:26387 (R;US) 

Study of the field Wood and Energy. Promotion and distribution 
of french technologies for the wood thermochemical process- 
ing, 20:25681 (R;FR;In French) 

WOOD ALCOHOL 

See METHANOL 

WOOD FUELS 

Adtreezing of wood chips to different wall materials, 20:25688 
(R;SE;in Swedish) 

Biomass fuel from woody crops for electric power generation, 
20:25689 (R;US) 

Cold air ventilated and sealed storage of wood-chips from wil- 
low. Laboratory experiments, 20:25687 (R;SE) 

WOOD STOVES 

See STOVES 
WORK HARDENING 

See STRAIN HARDENING 
WORKERS 

See PERSONNEL 
WORKING (MATERIALS) 

See MATERIALS WORKING 
WWR-M-KIEV REACTOR 

Filtered neutron beams with 313 and 610 keV average neutron 
energies at the Kiev WWR-M research reactor., 20:26046 
(R;UA;in Russian) 

WYOMING 

An evaluation of known remaining oil resources in the state of 
Wyoming: Project on advanced oil recovery and the states. 
Volume 9, 20:25197 (R;US) 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone Reservoirs in the 
Bighorn and Wind River Basins, Wyoming, 20:25181 (R;US) 


X-RAY SPECTROMETERS 


X 


X RADIATION 

See also HARD X RADIATION 

X-ray characterization of a four-bounce projection system, 
20:27861 (R;US) 

X-2830 RESONANCES 

See MESONS 

X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 

High spatial resolution radiation detectors based on hydro- 
genated amorphous silicon and scintillator, 20:27250 (R;US) 

Performance of MBE grown CdTe photoconductor arrays for 
hard x-ray detection, 20:27211 (R;US) 

X-RAY DIFFRACTION 

Structure investigations of differentially prepared nanocrystalline 
samples composed of FeggZr7CuBe, 20:26531 (IA;AT;In Ger- 
man) 

X-RAY DIFFRACTOMETERS 

Formation of a magnetic order in Y(°’Fe)Mno, 20:28184 

(IA;AT;In German) 
X-RAY EQUIPMENT 

See also X-RAY SOURCES 

EUV reticle pattern repair experiments using 10 KeV neon ions, 
20:27288 (R;US) 

Gated monochromatic x-ray imager, 20:28299 (R;US) 

High average power laser for EUV lithography, 20:27289 (R;US) 

Human factors evaluation of teletherapy: Human-system inter- 
faces and procedures. Volume 3, 20:27646 (R;US) 

Performance of a two mirror, four reflection, ring field imaging 
system, 20:27287 (R;US) 

X-RAY FLUORESCENCE ANALYSIS 

TXRF of light elements using different excitation conditions, 

20:26750 (IA;AT;in German) 
X-RAY LASERS 

Development of a short pulse Ne-like x-ray laser, 20:27037 (R;US) 

Investigations of fast capillary discharges with regard to genera- 
tion of increased spontaneous emission in the VUV-spectral 
range, 20:28120 (IA;AT;in German) 

Lasing at 79 A in Ni-like Nd using multiple pulse illumination and 
other new results, 20:27038 (R;US) 

NIF system-design requirements for nuclear-weapons physics 
experiments, 20:27401 (R;US) 

Science on high-energy lasers: 
20:27030 (R;US) 

The x-ray laser as a tool for imaging plasmas, 20:28342 (R;US) 

X-RAY RADIOGRAPHY 
Research on high density tomography, 20:28337 (R;US) 
X-RAY SOURCES 

A transmission grating spectrometer for plasma diagnostics, 
20:28297 (R;US) 

Characterization and reduction of prompt electrical noise on the 
Saturn PRS x-ray simulator, 20:25651 (R;US) 

Comparison and analysis of 2-D simulation results with two im- 
plosion radiation experiments on the Los Alamos Pegasus | 
and Pegasus Ii capacitor banks, 20:25648 (R;US) 

Design and code validation of the Jupiter inductive voltage 
adder (IVA) PRS driver, 20:28399 (R;US) 

Noise measurements in shunted, shorted, and fully electroded 
quartz gauges in the Saturn plasma radiation source x-ray 
simulator, 20:25650 (R;US) 

Potential enhancement of warm x-ray dose from a reflexing 
bremsstrahlung diode, 20:28400 (R;US) 

X-RAY SPECTRA 

Comparison of the satellite lines of H-like and He-like spectra, 
20:28134 (R;JP) 

X-ray spectroscopic technique for energetic electron transport 
studies in short-pulse laser/plasma interactions, 20:28403 
(RA;US) 

X-RAY SPECTROMETERS 
Filtered fluorescer x-ray detector, 20:27259 (R;US) 


From today to the NIF, 
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X-RAY SPECTROSCOPY 


X-RAY SPECTROSCOPY 
Intelligent self-configuring client-server analysis software for high- 
resolution X and gamma-ray spectrometry, 20:25635 (R;US) 
XENON 133 
Determination of atmospheric concentrations of xenon radioiso- 
topes. Progress report, 20:27485 (R;US) 
XENON IONS 
Influence of spin-orbit-splittings on reactivity of Xet*-ions, 
20:26782 (IA;AT;In German) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 


Y 


Y*RESONANCES 

See BARYONS 

Y-12 PLANT 

DOE Oak Ridge Environmental Restoration Program technical 
support contractor monthly project status report, 20:27526 
(R;US) 

Preliminary field evaluation of high efficiency steel filters, 
20:25961 (RA;US) 

Using computer-assisted process facilitation techniques in gov- 
ernment sponsored public meetings and working sessions - a 
paper addressing the East Fork Poplar Creek Working Group 
Experience, 20:27512 (RA;US) 

YANG-MILLS THEORY 

Investigation of the Yang-Mills field preturbulent dynamics, 
20:27892 (IA;RU) 

On search for non-self-dual solutions of Yang-Mills equations by 
means of generalization of duality equations, 20:27889 (R;XJ) 

YANKEE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
YTTERBIUM COMPLEXES 

Spectrophotometric study of lanthanide(ill) complexes with 
macrocyclic polyethers: 18C6 and DB24C8, 20:26788 
(IA:;PL;In Polish) 

YTTERBIUM IONS 

Tunable, CW, multicolor visible upconversion fiber lasers oper- 

ating at room temperature, 20:26994 (R;US) 
YTTRIUM 

Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 

YTTRIUM 90 
A process for the separation and purification of yttrium-90 for 
medical applications, 20:27650 (PA;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

See also YTTRIUM OXIDES 

Formation of a magnetic order in Y(°’Fe)Mno, 20:28184 
(IA;AT;In German) 

The metaVisolator-transition by Pr-substitution in 
Y;Baz2Cu307_ s-monocrystals, 20:26525 (IA;AT;In German) 

YTTRIUM OXIDES 

Dynamical modeling of laser ablation processes, 20:26667 
(R;US) 

Laser ablation plume thermalization dynamics in background 
gases: Combined imaging, optical absorption and emission 
spectroscopy, and ion probe measurements, 20:26511 (R;US) 

Magnetic Raman scattering on YBazCu3Ox~¢.3 monocrystals, 
20:28164 (IA;AT;in German) 

Magnetic correlations in doped transition metal oxides, 
20:26612 (R;US) 

Simulation of multicomponent thin film deposition and growth, 
20:26711 (R;US) 

The Raman continuum of 
20:28165 (IA;AT;In German) 


YBa2Cu30¢.9 monocrystals, 


The Russian-American high magnetic field collaboration, 


20:26865 (R;US) 
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The effect of temperature, growth kinetics, and substrate on the 
microstructure of RF off-axis sputter deposited YBazCu307 
thin films, 20:26701 (R;US) 

Use of the 7.6 MeV '®O(a,a) resonance in studying the anoma- 
lous channeling behavior of Yba2Cu307_, near T,, 20:28218 
(R;US) 

YUCCA MOUNTAIN 

Effect of roughness and material strength on the mechanical 
properties of fracture replicas, 20:25503 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
Characterization study. [Quarterly] progress report, April 1, 
1995—June 3, 1995, 20:25489 (R;US) 

Lithostratigraphy of the Calico Hills Formation and Prow Pass 
Tuff (Crater Flat Group) at Yucca Mountain, Nevada, 
20:25506 (R;US) 

Los Alamos National Laboratory Yucca Mountain Site Charac- 
terization Project 1993 Quality Program status report, 
20:25316 (R;US) 

Mechanical properties of tuffaceous rocks under triaxial condi- 
tions, 20:25296 (R;US) 

OCRWM Bulletin: Westinghouse begins designing multi- 
purpose canister, 20:25302 (R;US) 

Selected ground-water data for Yucca Mountain Region, South- 
ern Nevada and Eastern California, Calendar year 1993, 
20:25507 (R;US) 

TBM tunneling on the Yucca Mountain Project: Proceedings, 
20:25288 (R;US) 

Transport of synthetic colloids through single saturated frac- 
tures: A literature review, 20:25495 (R;US) 


Z 


Z NEUTRAL BOSONS 

Outstanding Junior Investigator Award. Final report, 20:27929 
(R;US) 

Precise measurement of the left-right cross section asymmetry 
in Z boson production by electron-positron collisions, 
20:27974 (RA;US) 

Preliminary results on heavy flavor physics at SLD, 20:27975 
(RA;US) 

QCD tests with SLD and polarized beams, 20:27976 (RA;US) 

Recent results on heavy flavor physics from LEP experiments 
using 1990-92 data, 20:27973 (RA;US) 

Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
Z*BARYONS 
String effect in hadronic Z°-decays, 20:27960 (IA;AT;In German) 
Z*RESONANCES 
See Z*BARYONS 
ZEA MAYS 
See MAIZE 
ZEOLITES 

In-situ time resolved synchrotron powder diffraction studies of 
synthesis and chemical reactions, 20:26500 (R;US) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report No. 1, November 1, 
1994—January 31, 1995, 20:26778 (R;US) 

ZERO POWER REACTORS 

See also BFS REACTOR 

IFR REACTOR 
ZPPR REACTOR 

Criticality safety analyses of the early (unreflected) “Jemima” 
and the (reflected) “Big Ten” experiments: Calculated effects 
of fuel homogenization on reactivity, 20:26065 (R;US) 

Lessons learned from applying VIM to fast reactor critical exper- 
iments, 20:26032 (R;US) 

Lessons learned from applying VIM to fast reactor critical exper- 
iments, summary, 20:25876 (R;US) 

SHEBA-II as a criticality safety benchmark experiment, 
20:26064 (R;US) 

ZHURAVLEV PROCESS 
See COAL GASIFICATION 





ZINC 

Heavy metal uptake by fast growing willow species, 20:27571 
(RA;SE) 

Synthesis of oxygenate products for high volume fuels applica- 
tions. Quarterly technical progress report No. 1, November 1, 
1994—January 31, 1995, 20:26778 (R;US) 

The assessment of comparisons of the results obtained in labo- 
ratories determining Cu, Pb, Zn and Cd by means of different 
analytical methods during the period of 1980-1990, 20:26754 
(IA;PL;In Polish) 

Voltammetric determination of heavy metals in municipal wastes 
and composts manufactured of them, 20:26760 (IA;PL;In Pol- 
ish) 

ZINC ALLOYS 

Competing mechanisms for ordering tendencies in BCC 

CuAuZnz and FCC AuFe alloys, 20:26650 (R;US) 
ZINC COMPLEXES 

Study on application of selected semi-natural polymers com- 
plexing ions of heavy metals for their removal from waters 
and sewage, 20:26784 (IA;PL;In Polish) 

ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SULFIDES 
ZINC TELLURIDES 
Application of Langmuir equation to describing of cadmium and 
zinc salts sorption in soils, 20:27530 (IA;PL;In Polish) 
ZINC HALIDE PROCESS 
See COAL LIQUEFACTION 
ZINC IONS 

Utilization of chelating effect in extraction process of Cu(Il), 

Zn(II) and Cd(Il), 20:26786 (IA;PL;In Polish) 
ZINC OXIDES 

A comparison of pressure compaction and diametral compres- 

sion tests for determining granule strengths, 20:26641 (R;US) 
ZINC SULFIDES 

Sputter deposition of ZnS:MrV/SrS:Ce multilayer stacks for use 
as white phosphor thin film electroluminscent panels, 
20:28568 (R;US) 

ZINC TELLURIDES 
Growth of highly doped p-type ZnTe films by pulsed laser abla- 
tion in molecular nitrogen, 20:26664 (R;US) 
ZINC-AIR BATTERIES 
Testing of a refuelable zinc/air bus battery, 20:26137 (R;US) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 


ZUNI EVENT 


ZION-1 REACTOR 
Leak testing of bubble-tight dampers using tracer gas tech- 
niques, 20:25861 (RA;US) 


ZION-2 REACTOR 
Leak testing of bubble-tight dampers using tracer gas tech- 
niques, 20:25861 (RA;US) 


ZIRCONIUM 
Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 
Solid state reaction of Al and Zr in AVZr multilayers: A calorime- 
try study, 20:26601 (R;US) 


ZIRCONIUM ALLOYS 

Analysis of weld solidification cracking in cast nickel aluminide 
alloys, 20:26514 (R;US) 

Creep properties of Nb-1Zr and Nb-1Zr-0.1C, 20:25882 (R;US) 

Solid state reaction of Al and Zr in AVZr multilayers: A calorime- 
try study, 20:26601 (R;US) 

Structure investigations of differentially prepared nanocrystalline 
samples composed of FeggZr7CuB,, 20:26531 (IA;AT;In Ger- 
man) 


ZIRCONIUM OXIDES 

Continuous fiber ceramic composite. Phase | final report, April 
1992—April 1993, 20:26618 (R;US) 

Development of a catalyst for conversion of syngas-derived ma- 
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95/1 20:26742 OSTI; NTIS; GPO Dep. 1.99: DE95017138 MF-401; 


MF-402 
ANL/ASD/CP- 


84860 20:27188 OSTI; NTIS; INIS; GPO Dep 
84918 20:27102 OSTI; NTIS; INIS; GPO Dep. 
84919 20:27103 OSTI; NTIS; INIS; GPO Dep. 
84920 20:27104 OSTI; NTIS; INIS; GPO Dep. 
84985 20:27105 OSTI; NTIS; INIS; GPO Dep. 
84986 20:27106 OSTI; NTIS; INIS; GPO Dep. 
84993 20:27107 OSTI; NTIS; INIS; GPO Dep. 
84994 20:27108 OSTI; NTIS; INIS; GPO Dep. 
84995 20:27109 OSTI; NTIS; INIS; GPO Dep. 
85004 20:27110 OSTI; NTIS; INIS; GPO Dep. 
85005 20:27111 OSTI; NTIS; INIS; GPO Dep. 
85014 20:27112 OSTI; NTIS; INIS; GPO Dep. 
85052 20:27044 OSTI; NTIS; INIS; GPO Dep. 
85053 20:27045 OSTI; NTIS; INIS; GPO Dep. 
85057 20:27189 OSTI; NTIS; INIS; GPO Dep. 
85059 20:27113 OSTI; NTIS; INIS; GPO Dep. 
85061 20:27114 OSTI; NTIS; INIS; GPO Dep. 
85062 20:27115 | OSTI; NTIS; INIS; GPO Dep. 
85066 20:27116 OSTI; NTIS; INIS; GPO Dep. 
85067 20:27190 OSTI; NTIS; INIS; GPO Dep. 
85197 20:26989 OSTI; NTIS; GPO Dep. 

85461 20:27077 OSTI; NTIS; INIS; GPO Dep. 


© 
© 


DE95013893 MF-411 
DE95013727 MF-411 
DE95013726 MF-411 
DE95013771 MF-411 
DE95013697 MF-411 
DE95013698 MF-41 14 
DE95013728 MF-411 
DE95013729 MF-411 
DE95013731 MF-411 
DE95013694 MF-411 
DE95013730 MF-411 
DE95013723 MF-411 
DE95013722 MF-411 
DE95013747 MF-411 
DE95013708 MF-411 
DE95013746 MF-411 
DE95013733 MF-411 
DE95013745 MF-411 
DE95013732 MF-411 
DE95013659 MF-41 1 
DE95015722 MF-406 
DE95015718 MF-413; 
MF-405 


‘ © © 
888 8 i 


8888s 


© 
© 


SSSSSSSRSSSSSRREE: 
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ANL/ASD/CP- 


Report Abstract 
Number Number 


86566 20:27117 
86734 20:27046 


ANL/CHM/CP- 
85031 20:26653 
85038 20:26654 
85040 20:26131 
85844 20:26770 
86177 20:28136 
86360 20:26743 
86386 20:25075 
86411 20:26771 
86415 20:25076 
86447 20:25077 
86628 20:26655 
86797 20:25042 

ANL/CMT-ACL/CP- 
86061 20:26176 


86080 20:26177 


ANL/CMT-ACL/VU- 
86365 20:26744 


86798 20:26745 


ANL/CMT/CP- 
84932 20:26254 


85374 20:26456 


85673 20:26255 
85697 20:26256 
86194 20:26840 
87039 20:26841 
ANL/DIS/CP- 
86075 20:27304 
86558 20:25800 
86613 20:25234 
86744 20:26471 
86935 20:26472 
87032 20:25274 


87040 20:27448 
ANLV/EA/CP- 
84184 20:26178 
84823 20:25275 
85399 20:27449 
85960 20:27450 
85961 20:27508 
86390 20:25276 
86614 20:25510 


ANL/EAD/TM- 


a 20:27451 
29-Draft-Vol.2 20:25511 


44 20:27509 
ANL/ED-— 


95-1 20:25277 


95-2 20:25278 
ANL/ED/CP- 


84984 20:27118 


85772 20:26032 
ANL/EMO/CP- 


85698 20:25279 


ANL/EQO/SUMM- 
85896 20:28495 
ANVER-DIS/TM- 


2 20:25513 
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Source of 
Availability 


OSTI 
OST! 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI: 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 


OSTI; 


OSTI; 


OSTI; 


ae 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; INIS; GPO Dep 


; NTIS; GPO Dep. 
; NTIS; GPO Dep. 


; NTIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


; NTIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 
; NTIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
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Order 
Number 


DE95013725 
DE95015721 


DE95013674 
DE95013467 
DE95014072 
DE95015858 
DE95015708 
DE95015715 
DE95015716 
DE95013691 
DE95015710 
DE95015711 
DE95013696 
DE95015712 


DE95015649 


DE95015650 


DE95015641 


DE95014095 


DE95014151 
DE95014241 


DE95013667 
DE95013677 
DE95015828 
DE95015862 


DE95014069 
DE95013910 
DE95013548 
DE95013742 
DE95015719 
DE95015643 


DE95015644 
DE95013706 
DE95014094 
DE95013705 
DE95013765 
DE95014153 


DE95015646 
DE95013740 


DE95016321 
DE95017803 
DE95015591 


DE95015938 
DE95015937 


DE95013892 
DE95013549 


DE95014096 


DE95013749 


DE95017217 


Distribution 
Category 


MF-411 
MF-410; 
MF-405 


MF-401 
MF-404 
MF-401 
MF-401 
MF-41 14 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-401 
MF-108 


MF- 
2000 
MF- 

2000 


MF-000; 
MF-902 
MF- 
2000 


MF- 
1501 
MF- 
1501 
MF-110 
MF-110 
MF-906 
MF-400 


MF-105 
MF-930 
MF-900 
MF-400 
MF- 
2000 
MF-902 


MF-902 
MF-630 


MF-902 
MF-900 
MF- 
2010 
MF-902 


MF- 
2020 


MF-510 
MF-510 


MF-910 
MF-534 


MF- 
2020 


MF-902 


MF-400 





ANL/ET/CP- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 


3 20:28496 OSTI; NTIS; GPO Dep. E 1.99: DE95017218 MF-400 
ANL/ER/CP- 


84542 20:25512 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95013717 MF-402; 
MF- 
2070 
85032 20:27452 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95013499 MF-101; 
MF-402 
85213 20:28137 OSTI; NTIS; INIS; GPO Dep. 1.99: DE95005828 MF-41 1 
85819 20:28464 OSTI; NTIS; GPO Dep. 1.98: DE95015834 MF-402 
86469 20:25104 OSTI; NTIS; INIS; GPO Dep. 1.99: DE95013523 MF-101 
ANV/ES/CP- 
85069 20:25091 OSTI; NTIS; GPO Dep. .99: DE95015831 MF-105 
85224 20:25116 OSTI; NTIS; GPO Dep. .99: DE95013671 MF-104 
85783 20:25198 OSTI; NTIS; GPO Dep. .99: DE95013748 MF- 
1417 
85936 20:25092 OSTI; NTIS; GPO Dep. .99: DE95015706 MF-105 
86171 20:26916 OSTI; NTIS; GPO Dep. 99: DE95014154 MF- 


1415 
86172 20:26917 OSTI; NTIS; GPO Dep. 99: DE95014097 MF- 


1415 
86380 20:27453 OSTI; NTIS; GPO Dep. 99: DE95013445 MF- 


2000 
86560 20:26382 OSTI; NTIS; GPO Dep. .99: DE95014099 MF- 


1414 
86595 20:25783 OSTI; NTIS; GPO Dep. .99: DE95015707 MF-105 
86824 20:25233 OSTI; NTIS; GPO Dep. .99: DE95015720 MF- 
1400 
87092 20:26149 OSTI; NTIS; GPO Dep. .99: DE95015859 MF-900 
ANL/ES/VU- 
86992 20:26461 OSTI; NTIS; GPO Dep. .99: DE95015729 MF- 
1500 
86999 20:25515 OSTI; NTIS; GPO Dep. 99: DE95015699 MF-402 
87006 20:26206 OSTI; NTIS; GPO Dep. .99: DE95015694 MF-400 
ANLV/ESD— 
28 20:26463 OSTI; NTIS; GPO Dep. 99: DE95016468 MF-900 
ANV/ESD/TM— 
81 20:25514 OSTI; NTIS; GPO Dep. 


DE95016471 MF-900 
87 20:26460 OSTI; NTIS; GPO Dep. 


DE95017099 MF- 
1500 

DE95016470 MF-900 

DE95015800 

DE95016469 MF- 
1500 


a ob 


88 20:26292 OSTI; NTIS; GPO Dep. 
89 20:27441 OSTI; NTIS; GPO Dep. 
93 20:26370 OSTI; NTIS; GPO Dep. 


ah ah ob 


94 20:27454 OSTI; NTIS; GPO Dep. 

95 20:27455 OSTI; NTIS; GPO Dep. 
ANV/EST/PC-— 

86955 20:26150 OSTI; NTIS; GPO Dep. 
ANVET/CP- 


79979 20:26842 OSTI; NTIS; GPO Dep. 


DE95016571 
DE95016654 MF-900 


at oh 


m 
ms 


DE95015727 MF-400 


m 
i 
© 
© 


DE95014071 MF- 
1407 

DE95015705 

DES95012270 


80264 20:26656 OSTI; NTIS; GPO Dep. 
82228 20:26113 OSTI; NTIS; GPO Dep. 


—_—+ 


84247 20:27206 OSTI; NTIS; GPO Dep. 
84319 20:25805 OSTI; NTIS; INIS; GPO Dep. 
84320 20:25806 OSTI; NTIS; INIS; GPO Dep. 
84437 20:27207  OSTI; NTIS; GPO Dep. 
84554 20:26843 OSTI; NTIS; GPO Dep. 
84847 20:28217 OSTI; NTIS; INIS; GPO Dep. 


DE95013707 

DE95017370 

DE95014152 

DE95013678 

DE95014089 MF-400 

DE95014227 MF- 
1394 

DE95015648 MF- 
1394 

DE95015823 MF- 
1394 

DE95013709 MF-403 

DE95013673 MF-904 

DE95014085 MF-411 

DE9501 1923 MF- 
1406 

DE95014098 MF-534 

DE95013909 MF-106; 
MF-114 


S88888 88 


wh ad oh ad od od 


84884 20:26120 OSTI; NTIS; GPO Dep. 


_ 


84885 20:26121 OSTI; NTIS; GPO Dep. 


85028 20:26987 OSTI; NTIS; GPO Dep. 
85172 20:26608 OSTI; NTIS; GPO Dep. 
85273 20:27119 OSTI; NTIS; INIS; GPO Dep. 
85377 20:26657 OSTI; NTIS; GPO Dep. 


— od ok ot 


85512 20:25862 OSTI; NTIS; INIS; GPO Dep. 
86148 20:25777. OSTI; NTIS; GPO Dep. 


mm mmmm m m mmmmmm mm 
a 
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Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


DE95015704 MF-900; 
MF-108 


86877 20:26746 OSTI; NTIS; GPO Dep 


ANL/FPP/TM- 
276 20:28349 OSTI; NTIS; INIS; GPO Dep. 
282 20:28350 OSTI; NTIS; INIS; GPO Dep. 
ANL/FR/CP- 
82923 20:25872 OSTI; NTIS; INIS; GPO Dep. 
84517 20:25873 OSTI; NTIS; INIS; GPO Dep. 
85221 20:28091 OSTI; NTIS; INIS; GPO Dep. 
85394 20:25874 OSTI; NTIS; GPO Dep. 
85398 20:25875 OSTI; NTIS; INIS; GPO Dep 
ANL/IFR/SUMM- 
85393 20:25991 OSTI; NTIS; INIS; GPO Dep. 
85431 20:25919 OSTI; NTIS; INIS; GPO Dep. 
85772 20:25876 OSTI; NTIS; INIS; GPO Dep 
ANL/ATD/CP- 
86194 20:25776 OSTI; NTIS; GPO Dep. 
86534 20:25784 OSTI; NTIS; GPO Dep. 
ANUMCS-TM- 
188 20:28498  OSTI; NTIS; GPO Dep. 
192 20:28499 OSTI; NTIS; GPO Dep. 
196 20:28500 OSTI; NTIS; INIS; GPO Dep 


DE95016352 PC-424 
DE95016258 PC-424 


a ah 


mm 
88888 88 


DE95012264 MF-533 
DE95013417 MF-541 
DE95013672 MF-505 
DE95013702 MF-505 
DE95013703 MF-940 


a ae ae ae 


DE95013704 MF-940 
DE95013718 MF-940 
DE95013400 MF-534 


mmm mmmmm 


888 


DE9501 1821 MF-400 
DE95013711 MF-400 


<e 
8 8 


DE95017140 MF-405 
DE95014527 MF-405 
DE95014522 MF-000; 

MF-405 
DE95014075 MF-405 
DE95015991 MF-405 


© © © 
© © © 


208 20:28501 OSTI; NTIS; GPO Dep. 

209 20:27626 OSTI; NTIS; GPO Dep. 
ANL/MCS/CP- 

85435 20:28555 OSTI; NTIS; GPO Dep. 

85724 20:27630 OSTI; NTIS; INIS; GPO Dep 

85726 20:28497 OSTI; NTIS; GPO Dep. 

85787 20:27746 OSTI; NTIS; GPO Dep. 

86649 20:28556 OSTI; NTIS; GPO Dep 
ANL/MSD/CP- 

86639 20:26658 OSTI; NTIS; GPO Dep. 

86640 20:25807 OSTI; NTIS; GPO Dep. 

86788 20:28218 OSTI; NTIS; GPO Dep. 
ANL/OTD-APS/CP-— 

85086 20:25646 OSTI; NTIS; INIS; GPO Dep 
ANL/OTD/RP- 

87104 20:28473 OSTI; NTIS; GPO Dep 
ANL/PHY/CP- 

85354 20:27120 OSTI; NTIS; INIS; GPO Dep 

85886 20:28020 OSTI; NTIS; INIS; GPO Dep. 

86140 20:28046  OSTI; NTIS; INIS; GPO Dep. 

86427 20:28047 OSTI; NTIS; INIS; GPO Dep. 

86912 20:28040 OSTI; NTIS; INIS; GPO Dep 
ANL/RA/CP- 

84335 20:25905 OSTI; NTIS; GPO Dep. 

84338 20:25906 OSTI; NTIS; GPO Dep. 

84600 20:26918 OSTI; NTIS; GPO Dep. 

85445 20:25580 OSTI; NTIS; INIS; GPO Dep 

85446 20:25581 OSTI; NTIS; INIS; GPO Dep. 

85447 20:25582 OSTI; NTIS; INIS; GPO Dep. 

85791 20:25877 OSTI; NTIS; INIS; GPO Dep. 
ANL/RE- 


95/2 20:26772 OSTI; NTIS; INIS; GPO Dep 
ANL/RE/CP- 


79448 20:26844 OSTI; NTIS; INIS; GPO Dep 


mm mmm mm 
—_ | 


at 
8 8 


DE95013670 MF-405 
DE95013668 MF-405 
DE95013669 MF-405 
DE95013715 MF-405 
DE95013736 MF-405 


mmmmm 
Sars cee oe eee 
88888 


DE95013737 MF-404 
DE95014100 MF-404 
DE95013545 MF-404 


mmm 
—_- A oA 


m 
ab 


DE95011824 MF-413 


m 
_ 


DE95015647 MF-400 


DE95014207 MF-413 
DE95015875 MF-413 
DE95013390 MF-413 
DE95015857 MF-413 
DE95015817 MF-413 


mmmmm 
wih sal ah gel 


DE95013680 MF-505 
DE95013681 MF-505 
DE95013675 MF-505 
DE95015709 MF-515 
DE95015717 MF-533 
DE95015860 MF-526 
DE95013399 MF-505 


mmmmmm 
— ek et 
Se de test 
883388 8 


m 
oa 
© 
9 


DE95016401 MF-401 


m 
8 


DE95014079 MF- 
2030 
DE95013741 MF-910 


84645 20:25583 OSTI; NTIS; INIS; GPO Dep. 


84716 
85243 
85742 
85777 
85884 
85940 
86222 
86313 
ANL/TD/CP- 
84942 
85178 
85406 
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20:27763 
20:25249 
20:25878 
20:27290 
20:26659 
20:26845 
20:26057 
20:25920 


20:25250 
20:25584 
20:25585 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


mek ek ek ek ek ot ok ot ot 


mmm mmmmmmmmm 
888 888888388 


A ok ad 


DE95014077 
DE95013710 
DE95013714 
DE95014237 
DE95014070 
DE95013788 
DE95014073 
DE95014246 


DE95014078 
DE95014226 
DE95015723 


MF-406 
MF-506 
MF-541 
MF-405 
MF-502 
MF-406 
MF-505 
MF-538 


MF-940 
MF-906 
MF-940 





Report 
Number 


85768 


86675 
86695 
87037 


ANL/XFD/CP- 
85632 
86463 


87073 
87075 
AP-B- 
95-02 
BCLDP- 
063095 


BIA- 
6/94 
BNL- 

52455 
52473 
60309 
60748 
61033 
61106 
61351 
61354 
61355 
61357 
61359 
61360 
61361 
61389 
61390 
61395-(Rev.7/95) 
61401 
61449 
61511 
61711 


61724 
61733 
61763 


61771 
61790 
61801(Rev.6/95) 
61818 
61832 
61849 
61851 
61856 
61887 
61893 
61908 
61923 
61927 
61932 
61945 
61946 
61957 
61960 
61965 
61966 
61970 
61977 


61980 
61981 


Abstract 
Number 


20:26058 


20:27208 
20:28351 
20:25043 


20:27121 
20:27 209 


20:27210 
20:27211 


20:28502 


20:25516 


20:27732 


20:26207 
20:25907 
20:27456 
20:25586 
20:25587 
20:27122 
20:26479 
20:28021 
20:26473 
20:25588 
20:27457 
20:26480 
20:27123 
20:25691 
20:27510 
20:26481 
20:26474 
20:25589 
20:27212 
20:25280 


20:28048 
20:26806 
20:26383 


20:27631 
20:27124 
20:26821 
20:27078 
20:26145 
20:27213 
20:27125 
20:28022 
20:25517 
20:26773 
20:26476 
20:27591 
20:27214 
20:25044 
20:26499 
20:27126 
20:27127 
20:27128 
20:27747 
20:25240 
20:27928 
20:27381 


20:27733 
20:26293 


Source of 
Availability 


OSTI; 


OSTI; 
OSTI:; 
OSTI; 


OSTI:; 
OSTI:; 


OSTI; 
OSTI; 


OSTI 


OSTI; 


OSTI; 


OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI: 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OST; 
OSTI:; 
OSTI; 
OSTI:; 
OST}; 
OSTI:; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 


NTIS (US Sales Only); 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


INIS; GPO Dep. 


GPO Dep 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep 


INIS; GPO Dep 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS: GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


— ab ot 


MMMM MMMM MMM MMM Mmm mmm 
a ae ae ee ian 


mmm 
alae alll 


eal al wal sedi sll yale ell wl ot wl eke Sl al Tet a a wa ee PPS 
SESEESESSSSSIISSESSOSe 


mm MMMM MMMM MMMM MMMM Mmmm 


Bi 


Order 
Number 


DE95013787 


DE95013750 
DE95013743 
DE95015639 


DE95014088 
DE95013768 


DE95015645 
DE95015714 


7195016547 


DE95017200 


DE95503988 


DE95016576 
DE95016260 
DE95016499 
DE95014946 
DE95011645 
DE95016027 
DE95016014 
DE95014498 
DE95017159 
DE95016013 
DE95016012 
DE95016011 
DE95015371 
DE95017163 
DE95015795 
DE95016486 
DE95016025 
DE95015369 
DE95015364 
DE95011777 


DE95011782 
DE95014420 
DE95012246 


DE95013846 
DE95015368 
DE95014497 
DE95013589 
DE95013590 
DE95013233 
DE95013231 
DE95014500 
DE95013658 
DE95013591 
DE95014074 
DE95014644 
DE95014942 
DE95014943 
DE95015435 
DE95016026 
DE95015023 
DE95015366 
DE95016017 
DE95016016 
DE95015365 
DE95016015 


DE95015239 
DE95016028 


BNL- 


Distribution 
Category 


MF- 
2050 


MF-41 1 
MF-105; 
MF-106 


MF-411 
MF-413; 
MF-404 
MF-411 
MF-406 


PC-S60 


MF- 
2050 


PC-400 
PC-405 
MF-402 
MF-515 
MF-400 
MF-414 
MF-515 
MF-413 
MF-515 
MF-515 
MF-402 
MF-515 
MF-414 
MF-402 
MF-402 
MF-940 
MF-900 
MF-515 
MF-414 
MF- 
2030 
MF-414 
MF-401 
MF- 
1250 
MF-408 
MF-414 
MF-115 
MF-414 
MF-400 
MF-406 
MF-414 
MF-413 
MF-610 
MF-401 
MF-515 
MF-403 
MF-414 
MF-108 
MF-410 
MF-414 
MF-406 
MF-414 
MF-403 
MF-403 
MF-414 
MF-830; 
ND-940 
MF-107 
MF- 
1600 
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BNL- 


Report 
Number 


61983 
61990 


61993 
62000 
62005 
62008 


62011 
62018 
62020 
62021 
62027 
62036 
62039 


62041 
62045 


62052 
62060 
62063 
62104 
62110 
62114 
62120 
62123 
62125 
62126 
62136 
62147 
BNL-NUREG- 
51581-Vol.13 
51708-Vol.8 
60573-(Rev.7/95) 
61805 
61921 
62042 
62068 
BRGM-R- 
38123 
BU-HEP- 
92-08 
CBP- 
115 
CBPF-NF— 
008/92 
010/92 
031/89 
052/89 
054/94 
055/94 
056/94 
057/94 
058/94 
065/94 
069/94 
CHEC-R- 
9308 
9313 
9317 
CNWRA-— 
94-002 


Abstract 
Number 


20:28049 
20:26294 


20:26660 
20:27215 
20:26774 
20:26295 


20:26296 


20:26297 


20:25518 
20:27129 
20:27458 
20:27459 
20:27592 
20:27079 
20:25785 


20:27048 
20:27734 


20:28503 
20:27130 
20:27620 
20:27511 
20:25786 
20:26807 
20:27460 
20:28504 
20:27988 
20:28147 
20:26808 
20:26500 


20:26028 
20:26089 
20:26059 
20:26060 
20:25886 
20:26061 
20:26062 


20:25753 
20:27854 
20:27085 


20:28050 
20:27867 
20:27868 
20:27869 
20:27870 
20:28178 
20:28179 
20:27871 
20:28180 
20:27872 
20:28041 


20:25117 
20:25118 
20:25235 


20:25341 


900 ERA Vol. 20, No. 11 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/CR-2907-Vol.13 


See NUREG/CR-3469-Vol.8 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
See SSCL-Preprint—117 
See LBL-36483 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See NUREG/CR-6351 


a0 oh ot ak oh ot 
8888888 


mmmmmMmmmmmmmm mm mmmmmmm 
—_-~ — 
2 © 
© © 


a ee ee ee ee ee ee ee 


Order 
Number 


DE95016021 
DE95016500 


DE95016009 
DE95016030 
DE95016019 
DE95016034 


DE95016033 


DE95016032 


DE95016029 
DE95016035 
DE95016036 
DE95016037 
DE95016497 
DE95016123 
DE95016498 


DE95016386 
DE95016489 


DE95016508 
DE95016795 
DE95016505 
DE95017161 
DE95017165 
DE95016719 
DE95017160 
DE95017162 
DE95017164 
DE95017166 
DE95016513 
DE95017156 


DE95016509 
DE95014499 
DE95014944 
DE95016493 
DE95016503 


DE95796799 


DE96601069 
DE96600848 
DE96600849 
DE96600850 
DE96600851 
DE96601159 
DE96601160 
DE96600891 
DE96601161 
DE96600852 
DE96601061 


DE95796423 
DE95796425 
DE95796424 


Distribution 
Category 


MF-414 
MF-402; 
MF-406 
MF-404 
MF-414 
MF-401 
MF- 
1600; 
MF- 
1330 
MF- 
1600 
MF- 
1600; 
MF- 
1330 
MF-630 
MF-414 
MF-402 
MF-402 
MF-403 
MF-414 
MF- 
1414 
MF-414 
MF- 
1260 
MF-405 
MF-414 
MF-408 
MF-402 
MF-108 
MF-401 
MF-405 
MF-414 
MF-414 
MF-400 
MF-401 
MF-401 





Report 
Number 


94-018 
CONF-8607383— 

1 
CONF-8709448— 


1 
CONF-880356— 


CONF-8902131- 


2 
3 
CONF-890351- 


CONF-9107284— 


CONF-9109382- 


CONF-9110555— 


CONF-9203127-— 


2 
CONF-9205209- 


3 
4 
CONF-9206470- 


Summ. 
CONF-9209503— 


CONF-9210505- 


CONF-9211115— 


CONF-9211326— 


CONF-9211344— 


Abstract 
Number 


20:25340 


20:26919 


20:27191 


20:27182 


20:26501 
20:26502 


20:26123 


20:26289 


20:27674 


20:27632 


20:26661 


20:26747 
20:26775 


20:27673 


20:26783 


20:25105 


20:27447 


20:25072 


20:28191 


Source of 
Availability 


See NUREG/CR-6347 

(Seminar on the thermodynamics of binary 
droplets; No City Given (Germany); 3 Jul 
1986) 

OSTI; NTIS; GPO Dep 

(14. regional congress of IRPA Kupari; 
Dubrovnik (Yugoslavia); 29 Sep - 2 oct 1987) 

OSTI; NTIS; GPO Dep. 

(Task force meeting on radiation effects at the 
superconducting super collider; Berkeley, CA 
(United States); 7-8 Mar 1988) 

See SSC-SR-1035 

(6. Japan-US workshop on high field supercon- 
ductors materials and standard procedures 
for high-field superconducting materials test- 
ing; Boulder, CO (United States); 22-24 Feb 
1989) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Thermal energy storage program review; New 
Orleans, LA (United States); 15-17 Mar 1989) 

OSTI; NTIS; GPO Dep. 

(Bioclimatic architecture conference; Sophia- 
Antipolis (France); 4-5 Jul 1991) 

See ADEME-91-04-DOC001 

(5. workshop on heavy charged particles in con- 
nection with the 15. PTCOG meeting; 
Darmstadt (Germany); 23-25 Sep 1991) 

See GSI-91-29 

(Research in PET international and institutional 
perspectives symposium; Washington, DC 
(United States); 23 Oct 1991) 

OSTI; NTIS; GPO Dep. 

(1. international conference on intelligent materi- 
als; Oiso-Machi (Japan); 23-25 Mar 1992) 

OSTI; NTIS; GPO Dep. 

(12. symposium on thermophysical properties; 
Pan American conference on research on 
fluid inclusions; Boulder, CO (United States); 
Lake Arrowhead, CA (United States); 19-24 
Jun 1994; 21-24 may 1992) 

See CONF-940633-7 

See CONF-940633-8 

(United States/Russia workshop on the stochas- 
tic health effects of radiation; Davis, CA 
(United States); 15-19 Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Bialystok’92: yearly scientific meeting on chem- 
istry in human health and environment 
protection; Bialystok (Poland); 9-12 Sep 
1992) 

See INIS-mf-14553 

(Finnish-Karelian symposium on mire conserva- 
tion and classification; Hyytiaelae (Finland); 
12-16 Oct 1992) 

See VYH-JULK-A207 

(1992 scientific data management workshop 
(SDM-92); Salt Lake City, UT (United 
States); 3-5 Nov 1992) 

See PNL-SA-26092 

(92. the Japan Institute of Energy’s 1992 Coke- 
making Conference; Tokyo (Japan); 25 Nov 
1992) 

See ETDE/JP-mf-95503390 

(Symposium on the application of nuclear tech- 
nology for socio-economic development of 
Nigeria; Abuja (Nigeria); 17-19 Nov 1992) 

See INIS-mf-14552 


CONF-9211344— 


Order Distribution 
Number Category 


DE95014348 


DE95017185 


DE95016659 
DE95016656 


DE95016394 


DE95012493 


DE95016546 


DE95017178 
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CONF-9302212- 


Report 
Number 


CONF-9302212- 


1 
CONF-9303341-— 


CONF-9304144— 


13 
CONF-930521-— 


14 
CONF-9305417— 


1 
CONF-9305418— 


CONF-9306285- 


2 
CONF-930701- 


Vol.3 
CONF-9307222— 


1 
CONF-9307223- 


CONF-9308273- 


1 
CONF-930827 4— 


CONF-9308275—- 


CONF-9308276- 


CONF-9309166— 


6 


CONF-9309209— 


CONF-9310363— 


CONF-9310365— 


902 ERA Vol. 20, No. 11 


Abstract 
Number 


20:28219 


20:27056 


20:25118 


20:25117 


20:25168 


20:27746 


20:26317 


20:26842 


20:26047 


20:25235 


20:27717 


20:28083 


20:27865 


20:27212 


20:25202 


20:25071 


20:25069 


Source of Order 
Availability ; Number 


Distribution 
Category 


(High performance computing and its applica- 
tions in the physical sciences conference; 
Baton Rouge, LA (United States); 18-20 Feb 
1993) 

OSTI; NTIS; GPO Dep. 

(4. workshop on Japan Linear Collider (JLC); 
Tsukuba (Japan); 22-23 Mar 1993) 

See KEK-PROC—94-1 

(2. international conference on laser ablation: 
mechanisms and applications; Knoxville, TN 
(United States); 19-22 Apr 1993) 

OSTI; NTIS; GPO Dep. 

(12. international conference on fluidized-bed 
combustion; San Diego, CA (United States); 
9-13 May 1993) 

See CHEC-R-9313 

(26. IEA-AFBC-meeting; San Diego (United 
States); 6 May 1993) 

See CHEC-R-9308 

(13. Minitrop seminar: Geophysical characteri- 
zation of deposits, and production 
geophysics; Arnsberg-Neheim (Germany); 
25-28 May 1993) 

See ETDE-DE-183 

(North Atlantic Treaty Organization/Advanced 
Study Institute (NATO/ASI) workshop in high 
performance computing in geosciences; 
Chamouix (France); 21-25 Jun 1993) 

See ANU/MCS/CP-85787 

(6. international conference on indoor air quality 
and climate; Helsinki (Finland); 4-8 Jul 1993) 

See NEI-Fl-222-Vol.3 

(INTER/MICRO ‘93; Chicago, IL (United States); 
19 Jul 1993) 

See ANL/ET/CP-79979 

(Improvements of the safety and the property of 
the KUR heavy-water facility; Improvements 
of the safety and the property of the KUR 
heavy-water facility; Kumatori (Japan); KU- 
MATORI (Japan); 26 Jul 1993; 28 feb 1994) 

See KURRI-TR-392 

(Workshop on pulsating combustion and its ap- 
plications; Lund (Sweden); 2-5 Aug 1993) 

See CHEC-R-9317 

(Workshop on the radiation protection optimiza- 
tion of the KURRI; Kumatori (Japan); 3 Aug 
1993) 

See KURRI-TR-389 

(Specialists’ meeting on science and engineering 
of fission 1993; Kumatori (Japan); Aug 1993) 

See KURRI-TR-387 

(KEK summer institute on particle physics; 
Tsukuba (Japan); 3-6 Aug 1993) 

See KEK-PROC-—93-19 

(4. international conference on calorimetry in 
high-energy physics; Elba (Italy); 19-25 Sep 
1993) 

See BNL-61511 

(2. Interamerican petroleum and gas conference; 
Dallas, TX (United States); 27 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 


DE95014035 


DE95016361 


DE95014708 MF-121; 
MF-131 
(93. the Japan Institute of Energy's 1993 Coke- 
making Conference; Kagawa (Japan); 21 Oct 
1993) 
See ETDE/JP-mf—95503378 
(30. Coal Science Conference (1993); Tokyo 
(Japan); 25-26 Oct 1993) 
See ETDE/JP-mf-95503212 





Report 
Number 


CONF-9310436— 


Summ. 
CONF-931051— 


2 


CONF-9311144— 


CONF-931115— 


15 
CONF-9311323— 


CONF-9311324— 


CONF-9312109— 


Absts. 
CONF-9312112— 


CONF-9401 123- 


1 


CONF-9401124- 


CONF-9402151— 


CONF-9402152- 


CONF-9402153— 


CONF-9402154— 


CONF-940233— 


2 
CONF-9403144— 


CONF-9403156— 


Abstract 
Number 


20:27464 


20:27256 


20:27677 


20:28505 


20:25990 


20:25315 


20:26838 


20:28214 


20:27585 


20:27242 


20:26039 


20:26047 


20:25970 


20:28016 


20:27733 


CONF-9403156— 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Photosynthesis, environmental change, and 
plant adaption workshop: research topics in 
plant molecular ecology; Elkridge, MD 
(United States); 24-26 Oct 1993) 

See DOE/NBB-—0093 

(NSS-MIC '93: nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 30 Oct - 6 nov 1993) 

See SSCL-Preprint-524 

(International Atomic Energy Association (IAEA) 
specialists meeting on experience in the ap- 
plication of exemption principles; Vienna 
(Austria); 1-5 Nov 1993) 

See IAEA-TECDOC—807 

(Supercomputing conference on high perfor- 
mance computing and communications; 
Portland, OR (United States); 15-19 Nov 
1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Specialists’ meeting on the assessment for next 
generation fuel 1993; Kumatori (Japan); 11- 
12 Nov 1993) 

See KURRI-TR-385 

(Specialists’ meeting on radioactive wastes man- 
agement; Kumatori (Japan); 29-30 Nov 1993) 

See KURRI-TR-384 

(Science and Engineering Research Semester 
(SERS) symposium; Livermore, CA (United 
States); 15 Dec 1993) 

See UCRL-ID—114972-1 

(Seminar on radiation-induced structural 
changes; Kumatori (Japan); 13-14 Dec 1993) 

See KURRI-TR-394 

(NATO/SCOPE-RADTEST advanced research 
workshop; Vienna (Austria); 10-14 Jan 1994) 

See UCRL-JC—120271 

(8. workshop on radiation detectors and their 
uses; Tsukuba (Japan); 25-27 Jan 1994) 

See KEK-PROC-—94-7 

(3. annual meeting on research and application 
using JRR-3M neutron radiography facility; 
Tokai (Japan); 3-4 Feb 1994) 

See JAERI-Conf—95-006 

(2. technical meeting on nuclear reactor and ra- 
diation for engineers; Kumatori (Japan); 21 
Feb 1994) 

See KURRI-TR-391 

(Improvements of the safety and the property of 
the KUR heavy-water facility; Improvements 
of the safety and the property of the KUR 
heavy-water facility; Kumatori (Japan); KU- 
MATORI (Japan); 26 Jul 1993; 28 feb 1994) 

See KURRI-TR-392 

(Workshop on gate valve pressure locking and 
thermal binding; New Orleans, LA (United 
States); 4 Feb 1994) 

See NUREG/CP-0146 

(International workshop on deep inelastic scat- 
tering and related subjects; Eilat (Israel); 
6-11 Feb 1994) 

See SLAC-PUB—95-6457 

(6. international symposium on advanced nu- 
clear energy research; Mito (Japan); 23-25 
Mar 1994) 

See JAERI-Conf—95-005(v.1) 

See JAERI-Conf—95-005(v.2) 

(DOE/FDA/EPA workshop on methylmercury 
and human health; Bethesda, MD (United 
States); 22-23 Mar 1994) 

See BNL-61980 


DE95017458 MF-405 
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CONF-9403237— 


Report 
Number 


CONF-9403237— 
CONF-9403239— 


CONF-940411— 


56 
CONF-940416— 

35 

36 
CONF-9404192- 

Exe.Summ. 
CONF-9405155- 

3 


CONF-940618— 


119 
120 
CONF-940623—- 


4 
CONF-9406246— 


r 


CONF-9406268— 


2 
CONF-940627— 


Vol.1 


CONF-9406321- 


Absts. 
CONF-940633— 


7 
8 


CONF-9406343— 


Summ. 
CONF-9406345— 


Abstract 
Number 


20:26990 


20:28195 


20:25328 


20:26609 


20:26610 


20:28465 


20:25384 


20:27179 


20:27178 


20:26444 


20:28177 


20:26718 


20:28220 


20:27461 


20:26747 


20:26775 


20:27633 


20:27565 
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Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Spring meeting of Studiengruppe Elektronische 
Instrumentierung (SEI); Berlin (Germany); 
21-23 Mar 1994) 

See FZR-48 

(Symposium on ‘physical properties and neutron 
diffractions on hydrogen-bonded ferro- 
electrics’; Kumatori (Japan); 24-25 Mar 1994) 

See KURRI-TR-396 

(Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (United 
States); 4-8 Apr 1994) 

See LBL-35411 

(96. annual meeting of the American Ceramic 
Society (ACS); Indianapolis, IN (United 

tates); 25-28 Apr 1994) 
OSTI; NTIS; GPO Dep. DE95014042 


OSTI; NTIS; GPO Dep DE95014041 

(Sigma Xi forum for scientists educators and na- 
tional standards on action at the local level; 
Atlanta, GA (United States); 14-15 Apr 1994) 

OSTI; NTIS; GPO Dep. 

(18. actinide separations conference; Durango, 
CO (United States); 23-26 May 1994) 

See PNL-SA-24044 

(4. European particle accelerator conference; 
London (United Kingdom); 27 Jun - 1 jul 
1994) 

See SSCL-Preprint-563 

See SSCL-Preprint-562 

(30. joint propulsion conference and exhibit; Indi- 
anapolis, IN (United States); 27-29 Jun 1994) 

See UCRL-JC—117481 

(Air Force high energy density materials con- 
tractors conference; Crystal Bay, NV (United 
States); 5-7 Jun 1994) 

See UCRL-JC—116992 

(Atomic force scanning tunneling microscopy 
symposium; Natick, MA (United States); 7-9 
Jun 1994) 

See SAND-94-1486C 

(4. international conference and exhibition of the 
World Congress on Superconductivity; Or- 
lando, FL (United States); 27 Jun - 1 jul 1994) 

OSTI; NASA Center for AeroSpace Information, 
800 Elkridge Landing Road, Linthicum 
Heights, MD 21090-2934 (United States) 

(1994 BOC Priestley conference; Lewisburg, PA 
(United States); 24-27 Jun 1994) 

OSTI; NTIS; GPO Dep. 

(12. symposium on thermophysical properties; 
Pan American conference on research on 
fluid inclusions; Boulder, CO (United States); 
Lake Arrowhead, CA (United States); 19-24 
Jun 1994; 21-24 may 1992) 

OSTI; NTIS; GPO Dep 


DE95015466 MF-400 


7195017154 


DE95014932 


DE95014987 


OSTI; NTIS; GPO Dep. DE95014988 

(59. Cold Spring Harbor Laboratory symposium 
on quantitative biology: molecular genetics 
of cancer; Cold Spring Harbor, NY (United 
States); 1-8 Jun 1994) 

OSTI; NTIS; GPO Dep. 

(Willow vegetation filters for municipal wastewa- 
ters and sludges. A biological purification 
system; Uppsala (Sweden); 5-10 Jun 1994) 

See SLU-IEM-50 


DE95016150 





Report 
Number 


CONF-9406347— 
1 

CONF-940635- 
. 

CONF-9406350— 


{ 
CONF-9407103— 


CONF-940713— 


3 
4 
CONF-9407192— 


Summ. 
CONF-9407195— 


CONF-9407197— 


CONF-9407198— 


CONF-940782— 
2 
CONF-9408105— 
1-VUGRAPHS 


CONF-9408112- 


3 
CONF-9408127— 


6 
CONF-940816— 


93 
CONF-9408169— 


7 
10 


11 

12 

13 

14 
CONF-9408182- 


Abstract 
Number 


20:26939 


20:28339 


20:28146 


20:25320 


20:26727 
20:26766 


20:26470 


20:26311 


20:27716 


20:27205 


20:26611 


20:27735 


20:25532 


20:28412 


20:27930 


20:26298 
20:26299 
20:26239 
20:26240 


20:26312 
20:26238 


20:27843 


CONF-9408182-— 


Source of Order 
Availability é Number 


Distribution 
Category 


(68. colloid and surface science symposium; 
Stanford, CA (United States); 22 Jun 1994) 

OSTI; NTIS; GPO Dep. 

(European conference on controlled fusion and 
plasma physics; Marseilles (France); 26 Jun 
- 1 jul 1994) 

See UCRL-JC—117887 

(8. SITGES conference; Barcelona (Spain); Jun 
1994) 

See UCRL-JC—119501 

(International conference on accelerator-driven 
transmutation technologies and applications; 
Las Vegas, NV (United States); 25 Jul - 1 
aug 1994) 

See LA-UR-95-1792 

(3. international conference on inorganic mem- 
branes; Worcester, MA (United States); 
10-14 Jul 1994) 

See SAND—-95-1354C 

See SAND-95-1355C 

(Cooperative monitoring workshop: focus on the 
Middle East; Albuquerque, NM (United 
States); 17-21 Jul 1994) 

See SAND-95-1067 

(4. California institute for Energy Efficiency’s 
(CIEE) annual conference; Berkeley, CA 
(United States); 25 Jul 1994) 

See LBL—35739 

(4. EGS4 users’ meeting in Japan; Tsukuba 
(Japan); 25-27 Jul 1994) 

See KEK-PROC—94-8 

(Workshop on fiber optics and its applications to 
ionizing radiation measurement; Tokyo 
(Japan); 28 Jul 1994) 

See JAERI|-Conf—95-002 

(29. microwave power symposium; Chicago, IL 
(United States); 25-27 Jul 1994) 

OSTI; NTIS; GPO Dep. 

(5. international conference on environmental 
sciences; Burlington (Canada); 11-15 Aug 
1994) 

OSTI; NTIS; GPO Dep. 


DE95014920 


DE95016362 


DE95016660 


(10. Oak Ridge model conference on waste man- 
agement and environment restoration; Oak 
Ridge, TN (United States); 23-25 Aug 1994) 

OSTI; NTIS; GPO Dep. DE95016360 

(45. Scottish Universities summer school in 
physics; Fife (United Kingdom); 7-20 Aug 
1994) 

See UCRL-JC—118752 

(Meeting of the Division of Particles and Fields 
of the American Physical Society; Albu- 
querque, NM (United States); 2-6 Aug 1994) 

See FNAL/C—94-246-E 

(American Council for Energy-Efficient Economy 
(ACEEE) summer conference; Asilomar, CA 
(United States); 28 Aug - 3 sep 1994) 


OSTI; NTIS; GPO Dep. DE95014037 


OSTI; NTIS; GPO Dep. 


DE95014038 


See LBL-36523 

See LBL-36524 

See LBL-36521 

See LBL-35372 

(10. Taos workshop on the earth’s trapped parti- 
cle environment; Taos, NM (United States); 
14-19 Aug 1994) 

See LA-UR-95-1820 
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Source of Order 
Availability ; Number 


(Colloquium on process simulation; Espoo (Fin- 
land); 3-4 Aug 1994) 

See TKK-V—B99 

(Conference on plastic deformation of ceramics; 
Snowbird, UT (United States); 7-12 Aug 
1994) 

See ANL/ET/CP-80264 

(11. office information technology conference; 
Chicago, IL (United States); 23-25 Aug 1994) 

See PNL-SA-24744 

(15. international conference on the numerical 
simulation of plasmas; Valley Forge, PA 
(United States); 7-9 Sep 1994) 

See UCRL-JC—117800 

(Optical Society of America conference on ex- 
treme ultraviolet lithography; Monterey, CA 
(United States); 19-21 Sep 1994) 

See UCRL-JC—119625 

See UCRL-JC—119621 

See UCRL-JC—119624 

See UCRL-JC—119628 

(ECLIM 23: laser interaction with matter; Oxford 
(United Kingdom); 19-23 Sep 1994) 

See UCRL-JC—118835 

(Imaging in high energy astronomy conference; 
Capri (Italy); 26-30 Sep 1994) 

See ANL/XFD/CP-86463 

(International conference on problems of the 
earth protection from collisions with danger- 
ous near-earth objects (SPE-94); 
Chelyabinsk (Russian Federation); 26-30 
Sep 1994) 

See UCRL-JC—118395 

(International symposium on miniaturized speci- 
mens for testing of irradiated materials; 
Julich (Germany); 22-23 Sep 1994) 

OST; NTIS; INIS; GPO Dep. E 1.99: 

(15. international conference on plasma physics 
and controlled nuclear fusion research; 
Madrid (Spain); 26 Sep - 1 oct 1994) 

See UCRL-JC—117018 

See UCRL-JC—118524 

See UCRL-JC—117115 

See UCRL-JC—118255-Rev.1 

(44. annual convention of the Austrian Physical 
Society; Innsbruck (Austria); 19-23 Sep 1994) 

See INIS-mf—14550 

{International Oak Ridge Automatic Computer 
and Logic Engine (ORACLE) user group 
meeting; San Francisco, CA (United States); 
25-30 Sep 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(15. IAEA conference on plasma physics and 
controlled nuclear fusion; Seville (Spain); 26 
Sep - 1 oct 1994) 

See PPPL-CFP-3262 

See LBL—36480 

(Analytical methods for environmental sampling 
of chemical warfare agents and their degra- 
dation products; Aberdeen, MD (United 
States); 20-21 Sep 1994) 

See ORNL/M-4315 

(International conference on urban energy: effi- 
cient buildings; Beijing (China); 6-10 Sep 
1994) 

See PNL-SA-23513 

(41. annual American Vacuum Society sympo- 
sium; Denver, CO (United States); 24-28 Oct 
1994) 

See UCRL-JC—115583-Rev.1 
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CONF-9410383- 
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CONF-941088— 
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CONF-9411190— 
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Number 
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20:26504 


20:27032 


20:26612 
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20:28551 


20:28410 


20:25070 


20:26904 


20:28242 


20:25413 


20:25748 


20:26124 


20:27676 


Source of 
Availability 


(11. electron beam melting and refining confer- 
ence - state of the art 1994; Reno, NV 
(United States); 30 Oct - 1 nov 1994) 

See UCRL-JC—118173 

(Applied superconductivity conference; Boston, 
MA (United States); 16-21 Oct 1994) 

See LBL-36714 

(Topical conference on the critical state in super- 
conductors; 7. International Cryogenic 
Materials Conference Board topical meeting 
on nommetallic materials and composites at 
low temperatures; Honolulu, Hi (United 
States); Honolulu, H! (United States); 24-26 
Oct 1994; 24-26 oct 1994) 

See IS-M-821 

(The Metallurgical Society (TMS) conference on 
high performance composites; Rosemont, IL 
(United States); 10-15 Oct 1994) 

OSTI; NTIS; GPO Dep. 

(Applications of lasers and electro-optics; Or- 
lando, FL (United States); 17-20 Oct 1994) 

See UCRL-JC—118117 

(17. international Taniguchi symposium on theo- 
retical physics on spectroscopy of Mott 
Insulators and Correlated Metals; Shima 
(Japan); 24-29 Oct 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(45. Aeroballistic Range Association (ARA) 
meeting; Huntsville, AL (United States); 10- 
14 Oct 1994) 

See UCRL-JC—119633 

(1994 international telemetering conference; San 
Diego, CA (United States); 17-20 Oct 1994) 

See UCRL-JC—1 18647 

(Symposium on optical materials for high-power 
lasers; Boulder, CO (United States); 26-29 
Oct 1994) 

See UCRL-JC—118504 

(94. coke conference; Chiba (Japan); 13 Oct 
1994) 

See ETDE/JP-mf-95503365 

(Adaptive optics topical meeting; Garching (Ger- 
many); 2-6 Oct 1994) 

See UCRL-JC—121185 

(Topical conference on the critical state in super- 
conductors; 7. International Cryogenic 
Materials Conference Board topical meeting 
on nommetallic materials and composites at 
low temperatures; Honolulu, HI! (United 
States); Honolulu, HI (United States); 24-26 
Oct 1994; 24-26 oct 1994) 

See |IS-M-821 

(18. international symposium on the scientific 
basis for nuclear waste management; Kyoto 
(Japan); 23-27 Oct 1994) 

See UCRL-JC—117039 

(Annual meeting of the Geological Society of 
America; Seattle, WA (United States); 24-27 
Oct 1994) 

See LA-UR-95-2086 

{International symposium on aquifer thermal en- 
ergy storage conference; Tuscaloosa, AL 
(United States); 14-16 Nov 1994) 

OSTI; NTIS; GPO Dep. 


(NIRS international seminar on the application of 
heavy ion accelerator to radiotherapy; Chiba 
(Japan); 14-16 Nov 1994) 

See GSI-95-20(prepr.) 
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20:25717 


20:25570 


20:26203 


Source of GPO Order 
Availability Dep. Number 


Distribution 
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See LBL-36823 

(1994 electron beam melting and refining state 
of the art conference; Reno, NV (United 
States); 1 Nov 1994) 

See UCRL-JC—118172 

(Photonics technology transfer conference; 
Washington, DC (United States); 9 Nov 1994) 

See UCRL-JC—117091 

(Improving the interaction between sciences and 
policy in the Gulf of Main region; Kenneb- 
unkport, ME (United States); 1-4 Nov 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Transport growth in Bangkok: energy, environ- 
ment, and traffic congestion; Bangkok 
(Thailand); 1-2 Nov 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Norbert Wiener centenary congress; East Lans- 
ing, Mi (United States); 27 Nov - 3 dec 1994) 

See LBL-36915 

(6. Japan-China bilateral symposium on radiation 
chemistry; Tokyo (Japan); 6-11 Nov 1994) 

See JAERI-Conf—95-003 

(Advances in reservoir technology; London 
(United Kingdom); 7-8 Nov 1994) 

See UCRL-JC—118942 

{International specialty conference: the emission 
inventory - applications and improvements; 
Raleigh, NC (United States); 1-3 Nov 1994) 

See BNL-60309 

(American Society of Mechanical Engineers’ 
winter annual meeting; Chicago, IL (United 
States); 6-11 Nov 1994) 

See PNL-SA-24240 

(1994 fall meeting of the Materials Research So- 
ciety (MRS); Boston, MA (United States); 28 
Nov - 2 dec 1994) 

See UCRL-JC—119673 

See SAND—-94-2003C 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep 

See UCRL-JC—119255 

OSTI; NTIS; INIS; GPO Dep 


DE95014599 


DE95015467 


DE95014588 
DE95014590 


DE95014260 


OSTI; NTIS; INIS; GPO Dep. 

(ANS meeting on environmental aspects of de- 
commissioning, decontamination, and/or 
environmental restoration at nuclear and 
mixed waste facilities; Washington, DC 
(United States); 13-17 Nov 1994) 

See BNL-61887 

(1. world conference on photovoltaic energy 
conversion; Waikoloa, HI (United States); 5-9 
Dec 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 


DE95017433 


DE95016103 


(17. world energy engineering congress and the 
4th environmental technology congress and 
expo; Atlanta, GA (United States); 7-9 Dec 
1994) 

See PNL-SA-23975 

(5. symposium on current issues related to nu- 
clear power plant structure, equipment and 
piping; Orlando, FL (United States); 14-16 
Dec 1994) 

See UCRL-JC—119593 

(2. annual EM cost management conference; 
San Francisco, CA (United States); 5-9 Dec 
1994) 

See UCRL-JC—118922 
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20:25575 


20:25385 


20:28012 


20:27864 


Source of 
Availability 


(4. Material Research Society-Ferroelectric thin 
films conference; Boston, MA (United 
States); 5-9 Dec 1994) 

See UCRL-JC—119608 

(4. U.S/Mexico joint symposium on atomic and 
molecular physics; San Juan Del Rio (Mex- 
ico); 7-10 Dec 1994) 

See ANV/ER/CP-85213 

(INS workshop on ECR ion sources for multiply- 
charged heavy ions; Tanashi (Japan); 1-2 
Dec 1994) 

See INS-T-534 

(IUMRS-ICA '94; Taiwan (China); 14-18 Dec 
1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Beyond the standard model IV conference; 
Granlibakken, CA (United States); 16-20 Dec 
1994) 

See LBL-36952 

(Advanced solid-state laser conference; Mem- 
phis, TN (United States); 29 Jan - 1 feb 1995) 

See UCRL-JC—118193 

See UCRL-JC—118191 

{American Society of Heating, Refrigerating and 
Air-Conditioning Engineers (ASHRAE) winter 
meeting and exhibition; Chicago, IL (United 
States); 28 Jan - 1 feb 1995) 

See BNL-62008 

See BNL-62010 

See BNL-62009 

(Pacific symposium on biocomputing; Kohala, HI 
(United States); Jan 1995) 

See LA-UR-95-2792 

(2. joint workshop on electron cyclotron emis- 
sion and electron cyclotron resonance 
heating; Borrego Springs, CA (United 
States); 23-26 Jan 1995) 

See GA-A-22050 

(20. annual workshop on geothermal reservoir 
engineering; Stanford, CA (United States); 
24-26 Jan 1995) 

See LA-UR-95-2486 

(11. international conference on ultra-relativistic 
nucleus-nucleus collisions; Monterey, CA 
(United States); 9-13 Jan 1995) 

See LA-UR-95-2150 

(1. IEEE symposium on high performance com- 
puter architecture; Raleigh, NC (United 
States); 23-26 Jan 1995) 

See UCRL-JC—120182 

(NATO (ASI)/monitoring a comprehensive test 
ban treaty; Algrave (Portugal); 23 Jan - 2 feb 
1995) 

See UCRL-JC—119213 

See UCRL-JC—119214 

(3. international on-site analysis conference; 
Houston, TX (United States); 22-25 Jan 1995) 

See WSRC-MS—95-0502 

(Efficient Separations and Processing Cross- 
cutting Program technical exchange meeting; 
Gaithersburg, MD (United States); 24-26 Jan 
1995) 

See PNL-SA-25603 

(Strangeness in hadronic matter conference; 
Tucson, AZ (United States); 3-7 Jan 1995) 

See LBL-36895 

(Recontres de Moriond workshop; Villar-sur- 
Ollon (Switzerland); 21-28 Jan 1995) 

See UCRL-JC—120869 
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(International workshop on physics with recoil 
separators and detector arrays; New Delhi 
(India); 30 Jan - 2 feb 1995) 

See ANL/PHY/CP-86140 

(Air & Waste Management Association (AWMA) 
conference on acid rain & electric utilits: per- 
mits, allowances, monitoring & meteorology; 
Tempe, AZ (United States); 23-25 Jan 1995) 

See ANL/ER/CP-85032 


(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society (TMS); Las Ve- 
gas, NV (United States); 12-16 Feb 1995) 

See LA-UR-95-1666 

OSTI; NTIS; GPO Dep. E 1.99: DE95014259 

(Winter workshop on nuclear dynamics; Key 
West, FL (United States); 11-17 Feb 1995) 

See BNL-61724 

(Natural resource workshop on public/private 
partnership for sustainable use of natural re- 
sources; Boise, ID (United States); 1-2 Feb 
1995) 

OSTI; NTIS; GPO Dep E 1.99: 

(International Energy Agency (IEA) working 
group on ferritic/martensitic steels; Oak 
Ridge, TN (United States); 1 Feb 1995) 

See ORNL/M-4230 

(Non destructive assay and non destructive ex- 
amination waste characterization conference; 
Pocatello, ID (United States); 14-16 Feb 
1995) 

See UCRL-JC—115887 

(LISHEP 95: workshop on heavy flavor physics; 
Rio de Janeiro (Brazil); 20-22 Feb 1995) 

See FNAL/C—95/135-E 

(Nonlinear guided waves and their applications; 
Dana Point, CA (United States); 23-25 Feb 
1995) 

See UCRL-JC—118883 

(7. Society for industrial and Applied Mathemat- 
ics (SIAM) conference on parallel processing 
for scientific computing; San Francisco, CA 
(United States); 15-17 Feb 1995) 

See BNL-62052 

(Waste management '95; Tucson, AZ (United 
States); 26 Feb - 2 mar 1995) 

See PNL-SA-25713 

(SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, 
engineering and medicine; San Jose, CA 
(United States); 5-14 Feb 1995) 

See PNL-SA-26413 

(6. American Nuclear Society meeting on 
robotics and remote systems; Monterey, CA 
(United States); 5-10 Feb 1995) 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. annual natural gas conference; Orlando, FL 
(United States); 12-15 Feb 1995) 

See ANL/DIS/CP-86613 

(3. international symposium on productivity and 
quality improvement conference; Vienna, VA 
(United States); 27 Feb - 1 mar 1995) 

See ANL/ITD/CP-861 94 

(Nuclear and particle physics conference; Seoul 
(Korea, Republic of); 6-10 Feb 1995) 

See LA-UR-95-1490 

(2. winterschool on novel materials; Kirchberg in 
Tirol (Austria); Feb 1995) 

See LA-UR-95-1357 
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Availability Number 
(International conference on fuel management 
and handling; Edinburgh (United Kingdom); 
20-22 Mar 1995) 
See ANU/IFR/CP-82923 
(TOUGH 985: transport of unsaturated ground 
water and heat workshop; Berkeley, CA 
(United States); 20-22 Mar 1995) 
See LBL-37200 
See LBL-36928 
(ECM ‘95 conference; Las Cruces, NM (United 
States); 12-15 Mar 1995) 
See SAND—95-1154C 
(9. international conference on microscopy of 
semiconducting materials; Oxford (United 
Kingdom); 20-23 Mar 1995) 
OSTI; NTIS; GPO Dep. DE95017422 
(5. atmospheric radiation measurement (ARM) 
meeting; San Diego, CA (United States); 20- 
23 Mar 1995) 
See UCRL-JC—120960 
(Rencontres de Physique de la Valle’ d'Aoste; 
La Thuile (Italy); Mar 1995) 
See FNAL/C—95/180-E 
(30. Rencontres de Moriond on QCD and high 
energy interactions; Les Arcs (France); 19- 
26 Mar 1995) 
See FNAL/C—95/111-E 
See FNAL/C—95/129-E 
See ANL-HEP-CP-95-27 
See FNAL/C—95/146-E 
See FNAL/C—95/128-E 
See FNAL/C—95/156-E 
See FNAL/C-95/275-E 
(6. annual tank automotives command (TACOM) 
combat vehicle survivability symposium; Mon- 
terey, CA (United States); 28-30 Mar 1995) 
OSTI; NTIS; GPO Dep. 
(1995 annual research conference of the US 
Bureau of Census; Arlington, VA (United 
States); 19-23 Mar 1995) 
OSTI; NTIS; GPO Dep. 
(1995 International Astronomical Union (IAU) 
colloquium #152 on astrophysics in the ex- 
treme ultraviolet; Berkeley, CA (United 
States); 27-30 Mar 1995) 
See UCRL-JC—120865 
(1. Euroconference on Atomic Physics with 
stored highly charged ions; Heidelberg (Ger- 
many); 20-24 Mar 1995) 
See UCRL-JC—121556 
(Chanceller's symposium; Riverside, CA (United 
States); 18 Mar 1995) 
See SAND—95-0589C 
(Strings '95: future perspectives in string theory; 
Los Angeles, CA (United States); 13-18 Mar 
1995) 
See LBL-37255 
(High velocity neutron stars and gamma ray 
bursts; San Diego, CA (United States); 15-17 
Mar 1995) 
See LA-UR-95-1683 
(Applied power and electronics conference and 
exposition; Dallas, TX (United States); 5-9 
Mar 1995) 
OSTI; NTIS; GPO Dep. E 1.99: 
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CONF-950336— (American Society of Mechanical Engi- 
neers/Japanese Society of Mechanical 
Engineers/Japan Solar Energy Society inter- 
national solar energy conference; Lahaina, 
Hi (United States); 19-24 Mar 1995) 
27 20:26113 See ANL/ET/CP-82228 
29 20:26940 OSTI; NTIS; GPO Dep. .99: DE95014287 


CONF-950376— (Chapman conference on biomass burning and 
global change; Williamsburg, VA (United 
States); 13-17 Mar 1995) 
1 20:27510 See BNL-61390 
2 20:25691 See BNL-61389 
CONF-950383— (23. international symposium on nuclear and 
particle physics with meson beams in the 1 
GeV/c region; Tokyo (Japan); 15-18 Mar 
1995) 
5 20:27928 See BNL-61970 
CONF-950399— (Tungsten workshop for hard target weapons 
program; Oak Ridge, TN (United States); 8-9 
Mar 1995) 
20:27305 OSTI; NTIS; GPO Dep. : DE95013995 
CONF-950401— (97. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 30 
Apr - 1 may 1995) 
21 20:25388 See PNL-SA-26219 
22 20:26646 See SAND—95-1677C 
23 20:25427 See WHC-SA-2857 
24 20:26132 OSTI; NTIS; GPO Dep : DE95017448 
25 20:26641 See SAND—94-2825C 
CONF-950402- (209. American Chemical Society (ACS) national 
meeting; Anaheim, CA (United States); 2-6 
Apr 1995) 
1 20:26653 See ANL/CHM/CP-85031 
10 20:26655 See ANL/CHM/CP-86628 
14 20:28087 See LBL-37373 
16 20:26768 See UCRL-JC—121267 
CONF-9504119— (AWMA international speciality conference on 
thermal treatment and waste-to-energy tech- 
nologies for solid waste management; 
Washington, DC (United States); 18-21 Apr 
1995) 
2 : See DOE/METC/C—95/7188 
CONF-950412- (Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (United 
States); 17-21 Apr 1995) 
19 20:26664 OSTI; NTIS; GPO Dep. .99: DE95013974 
24 20:26665 OSTI; NTIS; GPO Dep. .99: DE95014581 
25 20:26614 OSTI; NTIS; GPO Dep. .99: DE95014584 
26 20:26645 See SAND—95-1497C 
27 20:26721 See SAND—94-2864C 
28 20:26644 See SAND—95-1426C 
29 20:26711 See LBL-37122 
30 20:27248 See LBL-37083 
31 20:27249 SeeLBL-—37084 
32 20:27040 See UCRL-JC—120336 
33 20:27041 See UCRL-JC-120337 
34 20:26601 See UCRL-JC—118965 
36 20:26604 See UCRL-JC—120161 
37 20:26738 See UCRL-JC—119515 
38 20:26666 OSTI; NTIS; GPO Dep. .99: DE95014262 
40 20:26566 See LBL-36769 
41 20:26709 See LBL-36768 
42 20:26567 See LBL-37111 
44 20:26706 See LA-UR-95-2422 
46 20:26667 OSTI; NTIS; GPO Dep. : DE95017384 
47 20:26603 See UCRL-JC—119514 
48 20:26615 OSTI; NTIS; INIS; GPO Dep. : DE95017438 
49 20:26668  OSTI; NTIS; INIS; GPO Dep. ; DE95017424 
50 20:26737 See UCRL-JC—118004 
51 20:26507  OSTI; NTIS; GPO Dep. : DE95014261 


912 ERA Vol. 20, No. 11 





Report 
Number 


52 
CONF-9504132- 


5 
CONF-9504135— 


3 
CONF-950414— 


4 
6 
CONF-9504141— 


2 


° 


CONF-9504156— 


2 
CONF-9504160— 


6 
7-Rev.1 
CONF-9504161— 


CONF-9504165— 
2 
CONF-9504173— 


{ 
CONF-9504180- 


i 


CONF-9504187—- 


CONF-9504191— 


1 
2 
CONF-9504193- 


CONF-9504194— 


1 
2 
CONF-9504195— 


Abstract 
Number 


20:26702 


20:27862 


20:25323 


20:25103 
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20:26944 


20:26256 
20:26255 


20:27617 


20:27588 
20:25574 


20:28300 


Source of GPO Order 
Availability Dep. Number 


See LA-UR-95-1876 

(Spring workshop on basic science using pulsed 
power; Santa Barbara, CA (United States); 
5-7 Apr 1995) 

See UCRL-JC—120859 

(5. annual waste-management education and 
research consortium (WERC) technology de- 
velopment conference; Las Cruces, NM 
(United States); 18-20 Apr 1995) 

See LA-UR-95-1868 

(57. annual American power conference; 
Chicago, IL (United States); 18-20 Apr 1995) 

See WHC-SA-2611 

See ANL/TD/CP-85768 

(Advanced techniques in catalyst preparations 
syposium; Anaheim, CA (United States); 2-7 
Apr 1995) 

See PNL-SA-24693 

(Research Assistant Task Force conference; 
Charlotte, NC (United States); 11-13 Apr 
1995) 

See ANV/ET/CP-85172 

(1995 DOE/NREL hydrogen program review; 
Coral Gables, FL (United States); 18-21 Apr 
1995) 

See UCRL-JC—120142 

See UCRL-JC—120054-Rev.1 

(Central States/Western States Institute and 
American Flame Research committee meet- 
ing; San Antonio, TX (United States); 23-26 
Apr 1995) 

See DOE/METC/C-—95/7189 

See UCRL-JC—120449 

See UCRL-JC—120939 

(12. international workshop on ECR ion sources; 
Riken (Japan); 25-27 Apr 1995) 

See LBL-37275 

(Atomic Energy Agency (AEA) technical meet- 
ing; Princeton, NJ (United States); 25-28 Apr 
1995) 

See GA-A-22040 

(Prediction of percutaneous penetration- 
methods measurements modelling; La 
Grande Motte (France); Apr 1995) 

See UCRL-JC—120107 

(2. Alexandria international conference on heat 
exchangers, boilers and pressure vessels; 
Alexandria (Egypt); 22-23 Apr 1995) 

See INIS-mf-14554 

See INIS-mf—14555 

(‘95 EPRIV/GRI fuel cell workshop on fuel cell 
techhnology research and development; 
Irvine, CA (United States); 4-5 Apr 1995) 

See ANL/CMT/CP-85697 

See ANL/CMT/CP-85673 

(American Educational Research Association 
annual meeting; San Francisco, CA (United 
States); 18-22 Apr 1995) 

OSTI; NTIS; GPO Dep. E 1.99: 

(National interagency workshop on wetlands; 
New Orleans, LA (United States); 3-7 Apr 
1995) 

See WSRC-MS—95-0072 

See WSRC-MS—95-01 26 

(Low energy nuclear reactions conference; 5. 
international conference on cold fusion; Col- 
lege Station, TX (United States); Monaco 
(Monaco); 18 Jun 1995; 9-13 apr 1995) 

See LA-UR-95-2687 
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20:28414 
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20:28380 
20:28422 
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Availability Dep. Number 


Distribution 

Category 

(Workshop on chaos and the changing nature of 
science and medicine; Mobile, AL (United 
States); 29 Apr 1995) 

See BNL-62120 

(International conference on mathematics and 
computations, reactor physics, and environ- 
mental analyses’ “ortland, OR (United 
States); 30 Apr - 4 may 1995) 

See ANL/RA/CP-84335 

See ANU/RA/CP-84338 

See ANL/IFR/CP-85221 

(High performance computing '95; Tucson, AZ 
(United States); 9-13 Apr 1995) 

See ANL/RA/CP-84600 

(IEEE instrumentatio/measurement technology 
conference: annual conference and technical 
meeting of the IEEE Instrumentation and 
Measurement Society: I3C - integrating intel- 
ligent instrumentation and control; Waltham, 
MA (United States); 24-26 Apr 1995) 

See ANL/ET/CP-84437 

(2. international conference on multiphase flow; 
Kyoto (Japan); 3-7 Apr 1995) 

See ANL/ES/CP-85224 

(8. annual symposium on the application of geo- 
physics to environmental and engineering 
problems; Orlando, FL. (United States); 23-27 
Apr 1995) 

See PNL-SA-—25908 

(21. national environmental symposium and ex- 
hibition; San Diego, CA (United States); 
17-21 Apr 1995) 

See ANL/EA/CP-85960 

(22. international AVS conference on metallurgi- 
cal coatings and thin films; San Diego, CA 
(United States); 24-28 Apr 1995) 

See PNL-SA-25979 

See UCRL-JC—118652 

See UCRL-JC—118759 

(9. international conference on vehicle structural 
mechanics and computer-aided engineering; 
Troy, Mi (United States); 4-6 Apr 1995) 

See ANL/RE/CP-85940 

(1995 international Sherwood fusion theory con- 
ference on basic plasma physics and its 
application to the magnetic fusion energy 
program; Incline Village, NV (United States); 
3-5 Apr 1995) 

OST; NTIS; INIS; GPO Dep. E 1.99: 

(SPIE international symposium on 
aerospace/defense sensing and dual-use 
photonics; Orlando, FL. (United States); 17- 
21 Apr 1995) 

See ANL/ET/CP-85377 

See ANL/MCS/CP-85724 

See ANL/MCS/CP-85435 

See UCRL-JC—118715 

See UCRL-JC—120743 

(12. international conference on laser interaction 
and related plasma phenomena; Osaka 
(Japan); 24-28 Apr 1995) 

See UCRL-JC—121568 

See UCRL-JC—119372 

See UCRL-JC—119378 

See LA-UR-95-2207 

See UCRL-JC—121326 

See UCRL-JC—119427 

See LA-UR-95-2048 

See UCRL-JC—120766 
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20:28270 
20:28273 
20:28276 
20:28430 
20:27039 
20:28396 
20:28363 
20:28277 
20:28259 
20:28352 


20:25475 


20:25646 
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20:27132 
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20:27104 
20:27105 
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20:28424 
20:27127 
20:27115 
20:27103 
20:27102 
20:27107 


CONF-950512- 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(10. international workshop on photon-photon 
collisions; Sheffield (United Kingdom); 8-13 
Apr 1995) 

See LBL-37295 

(3. international symposium on in situ and on- 
site bioreclamation; San Diego, CA (United 
States); 24-27 Apr 1995) 

See LA-UR-95-2467 

(IPPS 95: parallel processing symposium; Santa 
Barbara, CA (United States); 25-28 Apr 1995) 

See ANL/MCS/CP-85726 

(Natural gas research, development and demon- 
stration contractors review meeting; Baton 
Rouge, LA (United States); 4-6 Apr 1995) 

See DOE/MC/25105—95/C0483 

See DOE/MC/31198-95/C0473 

(5. topical meeting on tritium technology in fis- 
sion, fusion and isotopic applications; Ispra 
(Italy); 28 May - 3 jun 1995) 

See LA-UR-95-1472 

See LA-UR-95-1786 

See LA-UR-95-1574 

(Conference on challenges and innovations in 
the management of hazardous waste; Wash- 
ington, DC (United States); 10-12 May 1995) 

See PNL-SA-25532 

(11. topical conference on radio frequency in 
plasmas; Palm Springs, CA (United States); 
17-19 May 1995) 

See GA-A-22063 

OSTI; NTIS; INIS; GPO Dep. .99: DE95014591 

OSTI; NTIS; INIS; GPO Dep. .99: DE95014593 

See GA-A-22039 

See GA-A-22057 

See GA-A-22070 

See UCRL-JC—121398 

See UCRL-JC—119969 

See PPPL-CFP-3341 

See GA-A-22051 

See GA-A-22081-Rev.1 

OSTI; NTIS; INIS; GPO Dep. .99: DE95017401 

OSTI; NTIS; INIS; GPO Dep. .99: DE95017421 

(11. pollution prevention conference: shaping the 
future through pollution prevention involve- 
ment - commitment - progress; Knoxville, TN 
(United States); 16-18 May 1995) 

See WSRC-TR-95-0199 

(Particle accelerator conference; Dallas, TX 
(United States); 1-5 May 1995) 

See ANUOTD-APS/CP-85086 

See BNL-61851 

See BNL-61849 

See SLAC-PUB—95-6833 

See SLAC-PUB—95-6900 

See FNAL/C—95/112 

See ANL/PHY/CP-85354 

See ANL/ASD/CP-84920 

See ANL/ASD/CP-84985 

See ANL/ASD/CP-85052 

See ANL/ASD/CP-86566 

See ANL/ASD/CP-84986 

See ANLU/ASD/CP-85004 

See ANL/ASD/CP-85014 

See UCRL-JC—119410 

See UCRL-JC—119409 

See UCRL-JC—120891 

See BNL-61957 

See ANL/ASD/CP-85062 

See ANU/ASD/CP-84919 

See ANL/ASD/CP-84918 

See ANL/ASD/CP-84993 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


271 20:27108 See ANL/ASD/CP-84994 
272 20:27111 See ANL/ASD/CP-85005 
273 20:27109 See ANL/ASD/CP-84995 
274 20:27116 See ANL/ASD/CP-85066 
275 20:27114 See ANL/ASD/CP-85061 
276 20:28112 SeeLBL—-36498 
277 20:27086 See LBL-36501 
278 20:27188 See ANL/ASD/CP-84860 
279 20:27190 See ANL/ASD/CP-85067 
280 20:27045 See ANL/ASD/CP-85053 
281 20:27113 See ANL/ASD/CP-85059 
283 20:28387 See LBL-37180 
285 20:27189 See ANL/ASD/CP-85057 
287 20:27805 SeeLBL-36502 
288 20:27196 SeeLBL-37261 
289 20:28385 See LBL-36460 
290 20:28386 See LBL-36461 
291 20:27144 See LBL-36494 
292 20:27085 See LBL-36483 
293 20:27147 See LBL-—36623 
294 20:27088 See LBL-37160 
295 20:27084 See LBL-36471 
296 20:27186 See UCRL-JC—119411 
300 20:27146 See LBL-36503 
302 20:27804  SeeLBL-36457 
303 20:27145 See LBL-36496 
304 20:27143 See LBL-36456 
306 20:27642 See LBL-37213 
307 20:27101 See UCRL-JC—120902 
308 20:25325 See LA-UR-95-1951 
309 20:27048 See BNL-62041 
311 20:27080 See FNAL—TM-1922 
CONF-9505122— (International conference on ion beam analysis; 
Tempe, AZ (United States); 22-26 May 1995) 
4 20:28218 See ANL/MSD/CP-86788 
5 20:26669 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95017447 MF-404 
6 20:26748 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95017445 MF-404 
CONF-9505127- (1. industrial energy efficiency symposium and 
exposition; Washington, DC (United States); 
1-3 May 1995) 
Exc. 20:25784 See ANL/ITD/CP-86534 
CONF-9505137- (10. topical workshop on proton-antiproton col- 
lider physics; Batavia, IL (United States); 
9-13 May 1995) 
20:27874 See FNAL/C—166 
20:28002 See FNAL/C—164-E 
20:27936 See FNAL/C—95/181-E 
20:27946 See FNAL/C—95/240-E 
20:27958 See FNAL/C—225-E 
20:27952 See FNAL/C—158-E 
20:27953 See FNAL/C—172-E 
20:27901 See FNAL/C—95/238-E 
20:27947 See FNAL/C—95/241-E 
20:27996 See FNAL/C—95/194-E 
20:27992 See FNAL/C—95/155-E 
20:27944 See FNAL/C—95/226-E 
20:27935 See FNAL/C—95/178-E 
20:27994 See FNAL/C-95/176-E 
20:27948 See FNAL/C—95/244-E 
20:27934 See FNAL/C—95/175-E 
20:27938 See FNAL/C—95/198-E 
20:27995 See FNAL/C—95/186-E 
CONF-9505167— (Spring meeting of the European Materials Re- 
search Society; Strasbourg (France); 22-26 
May 1995) 
20:26660 See BNL-61993 
20:26508 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95017412 MF-404; 
MF-423 
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20:26971 
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20:25390 
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20:25622 
20:26763 
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Availability Dep. 


(2. European workshop on beam diagnostics 
and instrumentation for particle accelerators; 
Luebeck-Travemuende (Germany); 28-31 
May 1995) 

See LBL-37005 

(5. international spring seminar on nuclear 
physics: new perspectives in nuclear struc- 
ture; Ravello (Italy); 22-26 May 1995) 

See BNL-61856 

See ANL/PHY/CP-85886 

(187. meeting of the Electrochemical Society; 
Reno, NV (United States); 21-26 May 1995) 

See UCRL-JC—119686 

See ANL/CHM/CP-85038 

(2. physical phenomena at high magnetic fields 
conference; Tallahassee, FL (United States); 
6-9 May 1995) 

See LA-UR-95-1318 

See LA-UR-95-1609 

See LA-UR-95-1763 

(17. Department of Energy computer security 
group training conference; Milwaukee, WI 
(United States); 1-4 May 1995) 

See UCRL-JC—121027 

(Nuclear criticality technology and safety project 
(NCTSP) annual meeting; San Diego, CA 
(United States); 17 May 1995) 

See ANL/RA/CP-85791 

See ANL/ED/CP-85772 

See ANL/IFR/SUMM-85772 

(9. annual conference on fossil energy materi- 
als; Oak Ridge, TN (United States); 16-18 
May 1995) 

See ANL/ET/CP-86148 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See PNL-SA-26373 

OSTI; NTIS; GPO Dep. 

(Pacific basin conference on hazardous waste; 
Alberta (Canada); 7-12 May 1995) 

See PNL-SA-—24939 

(3. international conference on laser ablation 
(COLA ‘95); Strasbourg (France); 22-26 May 
1995) 

OSTI; NTIS; INIS; GPO Dep. 

(13. international conference on fluidized-bed 
combustion; Orlando, FL (United States); 7- 
10 May 1995) 

See DOE/MC/21023—-95/C0492 

(17. ERSADA symposium on safeguards and 
nuclear material management; Aachen (Ger- 
many); 9-11 May 1995) 

See BNL-61033 

See LA-UR-95-1608 

See UCRL-JC—118973 

See LA-UR-95-1531 

(NATO international scientific exchange program 
advanced research workshop; St. Petersburg 
(Russian Federation); 14-17 May 1995) 

See PNL-SA-26437 

See WSRC-MS—95-0151 

(Pacific NW fiber optic sensor conference; Trout- 
dale, OR (United States); 3-4 May 1995) 

See PNL-SA-25897 

See PNL-SA-25778 

(Process control, diagnostics and modeling in 
semiconductor manufacturing; Reno, NV 
(United States); 22-26 May 1995) 

See SAND—95-8636 
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Distribution 
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(17. combustion research conference; Lake 
Geneva, WI (United States); 31 May - 2 jun 
1995) 

See ANL/CHM/CP-864 11 

(97. American Ceramic Society (ACS) annual 
meeting and exposition; Cincinnati, OH 
(United States); 2 May 1995) 

See LA-UR-95-1959 

See LA-UR-95-1649 

See LA-UR-95-1650 

See LA-UR-95-1637 

See SAND-95-0956C 

See PNL-SA-26199 

See PNL-SA-25396 

See DOE/MC/28055—95/C 0496 

See LA-UR-95-1958 

(1995 particle accelerator conference and 
interntional conference on high-energy accel- 
erators; Dallas, TX (United States); 1-5 May 
1995) 

See ANL/ED/CP-84984 

(4. international conference on FGD and other 
synthetic gypsum; Toronto (Canada); 16-18 
May 1995) 

See ANL/DIS/CP-86558 

(International stellarator workshop; Madrid 
(Spain); 22-26 May 1995) 

OST; NTIS; INIS; GPO Dep. 

See GA-A-22064 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Department of Defense (DOD) conference on 
industry advanced coating removal; Albu- 
querque, NM (United States); 23-25 May 
1995) 

OSTI; NTIS; GPO Dep. 

(1. joint symposium of the Canadian Society of 
Petroleum Geologists and the Canadian Well 
Logging Society; Calgary (Canada); 28-31 
May 1995) 

See SAND—-95-1482C 

(IFIP SEC 96: 12. international information se- 
curity conference; Samos (Greece); 21-24 
May 1995) 

See SAND—95-1558C 

(43. American Society of Mass Spectrometry 
(ASMS) conference on mass spectrometry 
and allied topics; Atlanta, GA (United 
States); 21-26 May 1995) 

See UCRL-JC—121094 

(Sample and data management workshop; Rich- 
land, WA (United States); 23-24 May 1995) 

See ANL/CMT-ACL/VU-86798 

(1. annual solid-state lasers for application to in- 
ertial confinement fusion meeting; Monterey, 
CA (United States); 30 May - 2 jun 1995) 

See UCRL-JC—121196 

See UCRL-JC—121285 

See UCRL-JC—121453 

See UCRL-JC—120917 

See UCRL-JC—120221 

See UCRL-JC—120187 

(Planetary defense workshop; Livermore, CA 
(United States); 22-26 May 1995) 
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7-10 Aug 1995) 

See UCRL-JC—120690 

(Conference on particulate control/managing 
hazardous air pollutants; Toronto (Canada); 
15-18 Aug 1995) 

See ANL/ES/CP-85936 

(American Physical Society biennial conference 
on shock compression of condensed matter; 
Seattle, WA (United States); 13-18 Aug 1995) 

See UCRL-JC—120689 

See LA-UR-95-2526 

See SAND-95-1016C 

See SAND—95-0813C 

See SAND—95-1890C 

See SAND-95-1893C 

See LA-UR-95-2613 

See SAND—95-1765C 

See SAND-95-0802C 

See LA-UR-95-2470 

See LA-UR-95-2556 
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40 
41 

CONF-950853- 


2 
4 
CONF-950856- 


2 
3 
CONF-950857— 


3 
CONF-950868- 


9 

11 

13 
CONF-950874— 


{ 
CONF-950875- 


4 

5 

6 
CONF-950877— 


15 
16 
CONF-950892~— 
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Abstract 
Number 


20:27371 
20:27359 
20:26575 
20:25650 
20:27362 
20:27356 
20:26560 
20:25651 
20:26708 
20:27366 
20:27364 
20:26562 
20:27844 
20:27367 
20:27365 
20:26829 
20:26605 
20:26606 
20:26897 
20:26974 
20:26723 
20:26735 


20:26765 
20:27586 


20:26565 
20:26835 


20:26455 


20:26199 
20:25565 
20:25551 
20:26213 
20:26176 
20:26177 
20:25550 
20:25552 
20:25429 
20:27583 


20:27211 


20:25233 
20:27808 
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20:25275 
20:25279 


20:26636 
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Source of GPO Order 
Availability Dep. Number 


See SAND—95-0827C 

See LA-UR-95-2523 

See SAND-95-0703C 

See SAND-95-0705C 

See LA-UR-95-2636 

See LA-UR-95-2429 

See LA-UR-95-2471 

See SAND—95-0706C 

See LA-UR-95-2772 

See LA-UR-95-2765 

See LA-UR-95-2761 

See LA-UR-95-2596 

See LA-UR-95-2076 

See LA-UR-95-2812 

See LA-UR-95-2762 

See LA-UR-95-2763 

See UCRL-JC—120828 

See UCRL-JC—121814 

See SAND-95-1936C 

See SAND-—95-0890C 

See SAND—95-0882C 

See SAND—95-2057C 

(ASME/JSME annual summer meeting of the 
Fluids Engineering conference; Hilton Head, 
SC (United States); 13-17 Aug 1995) 

See RFP-4901 

See UCRL-JC—121049 

(4. international conference on metallurgical and 
materials applications of shock-wave and 
high-strain-rate phenomena; El Paso, TX 
(United States); 6-10 Aug 1995) 

See LA-UR-95-2728 

See UCRL-JC—120717 

(Society of Automotive Engineers future 
transportation technology conference and ex- 
position; Costa Mesa, CA (United States); 
7-10 Aug 1995) 

See UCRL-JC—121155 

(Environmental remediation conference: com- 
mitted to results; Denver, CO (United 
States); 13-18 Aug 1995) 

See RFP-4948 

See RFP-4942 

See LA-UR-95-2277 

See SAND—95-0789C 

See ANL/CMT-ACL/CP-86061 

See ANLU/CMT-ACL/CP-86080 

See LA-UR-95-2267 

See LA-UR-95-2435 

See WHC-SA-2914 

See UCRL-JC—118910 

(7. international conference on II-VI compounds 
and devices; Edinburgh (United Kingdom); 
13-18 Aug 1995) 

See ANL/XFD/CP-87075 

(International symposium on plasma chemistry; 
Minneapolis, MN (United States); 21-25 Aug 
1995) 

See ANL/ES/CP-86824 

See UCRL-JC—120963 

See LA-UR-95-1814 

(3. American Society for Mechanical Engineers 
biannual mixed waste symposium; Baltimore, 
MD (United States); 7-11 Aug 1995) 

See ANL/EA/CP-84823 

See ANL/EMO/CP-85698 

(53. annual meeting of Microscopy Society of 
America; Kansas City, KS (United States); 
13-17 Aug 1995) 

See LBL-37360 


Distribution 
Category 
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Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Dep. Number Category 


CONF-950894— (International symposium on advanced ceramics 


for structural and tribological applications; 
Vancouver (Canada); 19-23 Aug 1995) 
1 20:26617 OSTI; NTIS; GPO Dep. E 1.99: DE95014040 


CONF-950904— (7. international meeting on nuclear reactor ther- 
mal hydraulics; Saratoga, NY (United 
States); 10-15 Sep 1995) 
1-Rev.1 20:26104 See WSRC-MS—94-0356-Rev.1 
5-Rev.7/95 20:26059 See BNL-NUREG-60573-(Rev.7/95) 
Vol.1 20:26085 See NUREG/CP-0142-Vol.1 
Vol.2 20:26086 See NUREG/CP—0142-Vol.2 
Vol.3 20:26087 See NUREG/CP-0142-Vol.3 
Vol.4 20:26088 See NUREG/CP-0142-Vol.4 
CONF-950908— (2. international conference on heat resistant 
materials; Gatlinburg, TN (United States); 
11-14 Sep 1995) 
20:26670 OSTI; NTIS; GPO Dep. ; DE95017454 


20:26515 OSTI; NTIS; GPO Dep. : DE95017426 


20:26516 OSTI; NTIS; GPO Dep. : DE95017391 


CONF-9509100— (5. international conference on nuclear criticality 
safety; Albuquerque, NM (United States); 17- 
22 Sep 1995) 
20:28092 OSTI; NTIS; INIS; GPO Dep. : DE95014579 
20:25397 See SAND-95-1270C 
20:25261 See SAND-95-1370C 
20:26852 OSTI; NTIS; INIS; GPO Dep. .99: DE95014587 
20:26866 See LA-UR-95-2016 
20:26867 See LA-UR-95-2098 
20:26065 See LA-UR-95-2244 
20:28045 See LA-UR-95-2107 
20:26853 OSTI; NTIS; INIS; GPO Dep. .99: DE95017432 


3 
4 
5 
6 
7 
8 
9 
1 
1 


—- oO 


20:25251 OST}; NTIS; INIS; GPO Dep. .99: DE95017431 
20:25533 OSTI; NTIS; INIS; GPO Dep. .99: DE95017457 
20:26854 OSTI: NTIS; INIS; GPO Dep. .99: DE95017456 
20:26855 OSTI; NTIS; INIS; GPO Dep. .99: DE95017455 
20:25425 See WHC-SA-2748 
20:26893 See SAND—95-1509C 
20:26064 See LA-UR-95-1931 
20:26868 See LA-UR-95-2129 
20:25916 See LA-UR-95-2058 
20:25914 See LA-UR-95-2015 
20:26704 See LA-UR-95-2196 
20:25913 See LA-UR-95-1932 
25 20:25912 See LA-UR-95-1856 
CONF-9509139- (7. ACS special symposium: emerging technolo- 
gies in hazardous waste management; 
Atlanta, GA (United States); 17-20 Sep 1995) 
1 20:27357 See LA-UR-95-2450 
CONF-95091 4— (American Nuclear Society international topical 
conference on the safety of operating reac- 
tors; Seattle, WA (United States); 17-23 Sep 
1995) 
20:26008 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95014597 
20:26103 See WHC-SA-2890 
20:25886 See BNL-NUREG-61921 
20:26061 See BNL-NUREG-62042 
20:26034 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95017402 MF-420 
CONF-95091 44— (28. international symposium on automotive 
technology and automation: dedicated con- 
ference on mechatronics - efficient computer 
support for engineering, manufacturing, test- 
ing and reliability; Stuttgart (Germany); 18-22 
Sep 1995) 
See SAND-95-1424C 
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CONF-9509154- 


1 
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CONF-950917— 


13 
CONF-9509177— 


12 
CONF-9509182- 


3 
4 
CONF-9509183— 


, 
2 
3 
CONF-950919— 


6 
CONF-9509196— 


1 
CONF-9509198— 


1 
CONF-9509199— 


1 

2 

3 
CONF-9509200- 


1 
CONF-9509201-— 


1 
CONF-9509203-— 


1 
CONF-9509204— 


1 
2 
CONF-9509205- 
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Abstract 
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20:26374 
20:26373 


20:26556 


20:25322 
20:25321 
20:25327 


20:25632 


20:27300 
20:26583 


20:26966 
20:28548 
20:26965 


20:28084 
20:25415 
20:26035 
20:25319 
20:25324 


20:26459 


20:27376 


20:27396 
20:27490 
20:27370 


20:25414 


20:26730 


20:27788 


20:27538 
20:26998 


20:27025 


Source of 
Availability 


See LA-UR-95-2160 

See LA-UR-95-2132 

(16. Risoe international symposium on materials 
science: microstructural and crystallographic 
aspects of recrystallization; Roskilde (Den- 
mark); 4-8 Sep 1995) 

See LA-UR-95-1885 

(Global ‘95; Versailles (France); 11 Sep 1995) 

See LA-UR-95-1866 

See LA-UR-95-1830 

See LA-UR-95-2181 

(5. international conference on radioactive waste 
management and environmental remediation; 
Berlin (Germany); 3-9 Sep 1995) 

See SAND—95-1943C 

(3. international conference on nucleon- 
antinucleon physics; Moscow (Russian 
Federation); 11-16 Sep 1995) 

See UCRL-JC—119630 

(1995 National thermal spray conference; Hous- 
ton, TX (United States); 11-15 Sep 1995) 

See SAND-95-1442C 

See SAND-95-1440C 

(6. international symposium on computational 
fluid dynamics; Lake Tahoe, NV (United 
States); 4-8 Sep 1995) 

See UCRL-JC—121525 

See SAND-95-1755C 

See UCRL-JC—121224 

(ANS international conference on evaluation of 
emerging nuclear fuel cycle systems; Ver- 
sailles (France); 11-14 Sep 1995) 

See LA-UR-95-1862 

See UCRL-JC—120397 

OSTI; NTIS; INIS; GPO Dep E 1.99: 

See LA-UR-95-1761 

See LA-UR-95-1926 

(95. American Society of Mechanical Engineers’ 
(ASME) internal combustion engin Fall con- 
ference; Milwaukee, WI (United States); 
24-27 Sep 1995) 

See UCRL-JC—120091 

(24. North American Thermal Analysis Society 
meeting; San Francisco, CA (United States); 
10-13 Sep 1995) 

See SAND-95-8687C 

(International aerospace and ground conference 
on lightning and static electricity; Williams- 
burg, VA (United States); 26-28 Sep 1995) 

See SAND-95-1532C 

See SAND-95-0353C 

See SAND-95-0354C 

(International congress on rock mechanics; 
Tokyo (Japan); 25-30 Sep 1995) 

See UCRL-JC—119574 

(Electrical manufacturing coil winding confer- 
ence; Chicago, IL (United States); 19 Sep 
1995) 

See SAND-95-1658C 

(Drexel symposium/quantum nonintegrability: 
quantum-classical correspondence; Philadel- 
phia, PA (United States); Sep 1995) 

See LA-UR-95-2353 

(Microwave and high frequency heating; Cam- 
bridge (United Kingdom); 17-21 Sep 1995) 

See LA-UR-95-2199 

See LA-UR-95-2419 

(Sensors Expo; Chicago, IL (United States); 12- 
14 Sep 1995) 

See SAND-95-1757C 
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CONF-9509217— 


1 
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CONF-9509220— 


1 
CONF-950927— 


6 
5-REV1 
CONF-950946— 


8 
CONF-950948— 


1 

2 

3 
CONF-950954— 


5 
6 
CONF-950963— 
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Abstract 
Number 


20:26062 


20:27028 
20:27432 
20:27752 
20:27751 
20:27436 


20:27363 


20:25616 


20:27545 


20:28115 


20:25631 


20:27505 
20:27500 


20:25401 
20:25406 
20:25407 
20:25405 
20:25404 
20:25403 
20:25402 
20:25400 


20:26703 
20:26633 
20:26634 


20:26496 
20:26495 


20:25078 


CONF-950963— 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(Specialist meeting on transient behaviour of 
high burnup fuel; Cadarache (France); 12-14 
Sep 1995) 

See BNL-NUREG-62068 

(17. annual seismic research symposium on 
monitoring a comprehensive test ban treaty; 
Scottsdale, AZ (United States); 11-15 Sep 
1995) 

See SAND-—95-1793C 

See LA-UR-95-2639 

See LA-UR-95-2692 

See LA-UR-95-2690 

See UCRL-JC—121746 

(American Defense Preparedness Association 
on energetic materials; Phoenix, AZ (United 
States); 24-27 Sep 1995) 

See LA-UR-95-2637 

(5. International American Nuclear Society 
(ANS) conference; Jackson Hole, WY 
(United States); 24-29 Sep 1995) 

See LA-UR-95-2795 

(VEGAS inauguration and symposium; Stuttgart 
(Germany); 25-27 Sep 1995) 

See LBL-37414 

(Eurosim simulation congress; Vienna (Austria); 
11-15 Sep 1995) 

See UCRL-JC—121507 

(1. Latinoamerican workshop on on and off 
gamma beam spectroscopy for the study of 
heavy-ion reactions and pre-equilibrium pro- 
cesses; Caracas (Venezuela); 4-8 Sep 1995) 

See UCRL-JC—121107 

(Workshop on physical protection; Moscow 
(Russian Federation); 11-14 Sep 1995) 

See SAND-95-1942C 

(International conference and workshop on mod- 
eling and mitigating the consequences of 
accidental releases of hazardous materials; 
New Orleans, LA (United States); 26-29 Sep 
1995) 

See WSRC-MS—95-0154 

See UCRL-JC—120469-Rev.1 

(5. international conference on the chemistry 
and migration behaviour of actinides and fis- 
sion products in the geosphere; Saint-Malo 
(France); 10-15 Sep 1995) 

See SAND-95-2004C 

See SAND-95-2009C 

See SAND—95-2010C 

See SAND-95-2008C 

See SAND-95-2007C 

See SAND-95-2006C 

See SAND-95-2005C 

See SAND-95-2003C 

(5. international conference on the applications 
of the Moessbauer effect (ICAME); Rimini 
(Italy); 10-16 Sep 1995) 

See LA-UR-95-2166 

See LA-UR-95-2120 

See LA-UR-95-2239 

(17. annual electrical overstress/electrostatic 
discharge symposium; Phoenix, AZ (United 
States); 11-14 Sep 1995) 

See UCRL-JC—121757 

See UCRL-JC—121748 

(8. international conference on coal science; 
Oviedo (Spain); 10-15 Sep 1995) 

OSTI; NTIS; GPO Dep. E 1.99: DE95014283 MF-401 
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36 
CONF-950982- 
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CONF-950985— 
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CONF-951002— 
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CONF-951006— 
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12 
13 
14 
15 
16 
17 
18 
19 
22 

CONF-951010- 


1 
CONF-951013— 


2 
CONF-9510136— 


1 
CONF-9510144- 


1 
CONF-9510171— 


1 
CONF-9510177— 


1 
CONF-9510184— 


1 
CONF-9510193- 


1 
2 
CONF-9510195— 


2 
CONF-9510198- 
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20:26056 
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20:26100 
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20:25860 
20:25809 
20:26476 
20:28111 
20:28109 
20:28110 
20:27261 


20:25863 


20:27761 


20:28547 


20:25396 


20:26581 


20:27017 
20:26994 


20:27374 


20:26733 


Source of GPO Order 
Availability Dep. Number 


(4. international conference on polycrystalline 
semiconductors physics, chemistry and tech- 
nology; Gargnano (Italy); 9-15 Sep 1995) 

See UCRL-JC—119380 

(6. international conference on silicon carbide 
and related materials; Kyoto (Japan); 18-21 
Sep 1995) 

See SAND-95-1750C 

(14. Institute of Electrical and Electronics Engi- 
neers (IEEE) symposium on mass storage 
systems; Monterey, CA (United States); 11- 
14 Sep 1995) 

See UCRL-JC—120489 

(Annual meeting of the Society of Petroleum En- 
gineers (SPE); Dallas, TX (United States); 
22-25 Oct 1995) 

See LA-UR-95-2447 

(Winter meeting of the American Nuclear Soci- 
ety; San Francisco, CA (United States); 29 
Oct - 1 nov 1995) 

See WSRC-MS-95-0079X 

See SAND-95-1375C 

See SAND-95-1738C 

See LA-UR-95-2066 

See LA-UR-95-1873 

See LA-UR-95-1899 

See BNL-61908 

See LA-UR-95-2138 

See LA-UR-95-2065 

See LA-UR-95-2068 

See WSRC-MS-—95-0203 

(International joint power generation conference 
and exposition; Minneapolis, MN (United 
States); 8-12 Oct 1995) 

See GA-A-22069 

(Annual meeting of the Society of Exploration 
Geophysicists; Houston, TX (United States); 
8-12 Oct 1995) 

See UCRL-JC—120969 

(Meeting on physical and chemical processes in 
combustion; Worcester, MA (United States); 
16-18 Oct 1995) 

See SAND-95-1616C 

(International fuels and lubricants meeting and 
exposition; Toronto (Canada); 16-19 Oct 
1995) 

See UCRL-JC—121248 

(PMI ‘95: Project Management Institute confer 
ence; New Orleans, LA (United States); 
13-19 Oct 1995) 

See SAND—94-3249C 

(10. technical conference on composite materi- 
als; Santa Monica, CA (United States); 18-20 
Oct 1995) 

See SAND—-95-1373C 

(18. international die casting congress; Indi- 
anapolis, IN (United States); 2-10 Oct 1995) 

See SAND-95-1369C 

(LEOS ‘95: Institute of Electrical and Electronics 
Engineers Lasers and Electro-Optics Society 
annual meeting; San Francisco, CA (United 
States); 30 Oct - 2 nov 1995) 

See SAND-—95-1305C 

See LA-UR-95-1913 

(66. shock and vibration symposium; Biloxi, MS 
(United States); 31 Oct - 3 nov 1995) 

See SAND-95-1817C 

(Symposium on recent developments in science 
engineering; New Orleans, LA (United 
States); 29 Oct - 1 nov 1995) 

See SAND-95-1756C 
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CONF-9510200— 


4 
CONF-9510201-— 
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CONF-9510203— 
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CONF-9510205— 


4 
CONF-9510206— 
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CONF-9510207- 


CONF-9510209- 


1 
CONF-951026— 


4 
CONF-951027-— 


1 
CONF-951033— 


CONF-951037- 
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Number 


20:28529 


20:27029 


20:26105 
20:26106 


20:26993 


20:27026 
20:27010 
20:27027 
20:26252 


20:26887 


20:26261 
20:26264 
20:26263 
20:26262 
20:26133 


20:27013 


20:26578 


20:26635 


20:26134 
20:28568 
20:26726 
20:26401 
20:26136 
20:28570 
20:26707 
20:27301 
20:26728 
20:25398 
20:26648 
20:26734 
20:26579 
20:27021 


20:25755 


Source of 
Availability 


(Carnahan conference on security technology; 
Surrey (United Kingdom); 11 Oct 1995) 

See LA-UR-95-2510 

(National Center for Manufacturing Sciences 
consortium session of the fall meeting of the 
Institute for Interconnecting and Packaging; 
Providence, Ri (United States); 29 Oct - 1 
nov 1995) 

See SAND-95-1902C 

(IEEE/Industrial Application Society conference; 
Orlando, FL (United States); 8-12 Oct 1995) 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See LA-UR-95-1854 

(Micromachining and microfabrication process 
technology conference; Austin, TX (United 
States); 23-24 Oct 1995) 

See SAND-95-1781C 

See SAND-95-0616C 

See SAND-95-1783C 

See SAND-95-0636C 

(Deneb Robotics’ user group conference and 
exhibition; Ypsilanti, Ml (United States); 9-13 
Oct 1995) 

See SAND-95-1122C 

(1. international symposium on proton conduct- 
ing membrane fuel cells; Chicago, IL (United 
States); 8-13 Oct 1995) 

See LA-UR-95-2483 

See LA-UR-95-2771 

See LA-UR-95-2769 

See LA-UR-95-2768 

See LA-UR-95-2770 

(17. IEEE/CHMT international electronics manu- 
facturing technology symposium; Austin, TX 
(United States); 2-3 Oct 1995) 

See SAND-95-0797C 

(Fall meeting of the Minerals, Metals and Materi- 
als Society: physical metallurgy and 
materials; Cleveland, OH (United States); 29 
Oct - 2 nov 1995) 

See SAND—95-0991C 

(4. conference and exhibition of the European 
Ceramic Society; Riccione (Italy); 2-6 Oct 
1995) 

See LBL-37263 

(27. international technical conference of the So- 
ciety for the Advancement of Material and 
Process Engineering (SAMPE): diversity into 
the next century; Albuquerque, NM (United 
States); 9-12 Oct 1995) 

See SAND-95-1237C 

See SAND—-95-1496C 

See SAND—95-1331C 

See SAND—-95-1459C 

See SAND—95-1460C 

See SAND—95-1640C 

See LA-UR-95-2535 

See SAND-95-1615C 

See SAND—-95-1632C 

See SAND-95-1601C 

See SAND-—95-1889C 

See SAND-95-1767C 

See SAND-95-1096C 

See SAND-95-1544C 

(Annual meeting of the Geothermal Resources 
Council; Reno, NV (United States); 8-11 Oct 
1995) 

See LA-UR-95-2247 
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E 1.99: DE95017435 


E 1.99: DE95017389 
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Report 
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1 
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CONF-951073— 
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CONF-951097- 


1 
CONF-951101- 


1 
CONF-9511115- 


1 
CONF-9511116— 


1 
2 
CONF-951113— 


1 
2 
CONF-951115— 
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CONF-951135— 
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14 

15 

16 
CONF-951155— 


1 
CONF-951156— 


1 
2 
CONF-951157— 
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20:27131 


20:27260 


20:26725 


20:26564 


20:26869 


20:26705 
20:26558 


20:26983 
20:26403 


20:26098 


20:26551 
20:27009 
20:26386 


20:27390 
20:27389 
20:26864 
20:27388 
20:27391 

20:26953 
20:26054 
20:26102 
20:27392 
20:25915 
20:26976 


20:26209 


20:27011 
20:27023 


20:27749 
20:27748 
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Source of 
Availability 


(7. EEE symposium on parallel and distributed 
processing; San Antonio, TX (United States); 
25-28 Oct 1995) 

See SAND-95-1081C 

(VDI-GET meeting: solar thermal power plants 
Il; Stuttgart (Germany); 11-12 Oct 1995) 

See SAND—95-1828C 

(IEEE nuclear science symposium and medical 
imaging conference; San Francisco, CA 
(United States); 21-28 Oct 1995) 

OSTI; NTIS; INIS; GPO Dep 


See WHC-SA-2861 

(IEEE gallium arsenide integrated circuits sym- 
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Number 
DE95015451 
DE9501 1356 
DE95016604 
DE95017320 
DE95013822 
DE95014341 
DE95016828 
DE95015156 
DE95017082 
DE95017348 
DE95015186 
DE95015184 
DE95014928 
DE95014345 
DE95014346 
DE95016425 
DE95014700 
DE95017357 
DE9501 6564 
DE95016921 
DE95017791 
DE95017317 
DE95017083 
DE95013099 


DE95017652 


DE95015114 
DE95015183 
DE95012143 
DE95015597 
DE95016494 
DE95012198 
DE95015022 
DE95017763 


DE95012994 
DE95015447 


DOE/ET/S53088— 


Distribution 
Category 
MF-401 
MF-401 
MF-41 1 
MF-401 
MF-412 
MF-408 
MF-408 
MF-408 
MF-401 
MF-408 
MF-705 
MF-414 


MF-413; 
MF-414 


MF-414 
MF-414 


MF-414 
MF-413 
MF-414 
MF-410 
MF-410 
MF-404 
MF-404 
MF-410 
MF-420 


PC-426; 
PC-427 


MF-427 
MF-420 
MF-421 
MF-426 
MF-400 
MF-400 
MF-400 
MF-400 
MF-405 


MF-405; 
MF-410 
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DOE/ET/53088— 


Report 
Number 


711 

712 

713 
DOE/EW/53023— 

711 


DOE/FE- 
0334 
0338 
DOE/GO- 
10095-013 


10095-152 


DOE/GO/10093— 
1 


DOE/HR- 
0141 
0146 

DOE/HWP- 
171 


DOE/ID- 
12082(94) 

DOE/D/12735— 
T36 


DOE/ID/13040— 
T28 


DOE/ID/13164— 
1-Vol.4 


DOE/ID/13232- 
T1 


DOE/ID/13233— 
T2 


DOE/ID/13268— 
T1 
DOE/IG- 


DOE/MC-— 
30165-3972 


DOE/MC/21023— 
95/C0492 
DOE/MC/23165- 
4081 
DOE/MC/24132- 
4075 
DOE/MC/25105— 
95/C0483 
DOE/MC/25140— 
4079 
DOE/MC/26026— 
4084 
DOE/MC/27339- 
4064 
4065 
4088 
DOE/MC/27362- 
4073 
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Abstract 
Number 


20:28266 
20:28267 
20:28268 
20:27594 
20:26194 
20:26227 
20:26108 


20:26231 


20:25741 


20:28562 


20:28468 


20:25536 


20:26195 


20:27518 


20:25762 


20:26208 


20:26519 


20:26520 


20:27519 
20:28480 
20:28481 
20:25595 


20:25294 


20:26856 


20:26980 
20:26448 
20:25119 
20:25195 
20:25045 
20:25229 
20:25046 
20:25047 
20:25048 


20:25120 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI 
OSTI 
OST (Free 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


; INIS; GPO Dep. 


INIS; GPO Dep. 


; GPO Dep. 


- GPO Dep. 


; GPO Dep. 


- GPO Dep. 


- INIS; GPO Dep. 


of Charge) 


; INIS; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS 


; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO; GPO Dep. 


Order 
Number 


DE95015449 
DE95015680 
DE95016689 
DE95016068 
DE95015939 
DE95015176 
DE95000205 


DE94006859 


DE95017743 


DE95016351 


DE95016695 


DE95016376 


DE95017797 


DE95016479 


DE95017372 


DE95016314 


DE95015158 


DE95016058 


DE95017250 
T1I95016550 
T195016553 
7195017561 


DE95014020 


DE95000056 


DE95015003 
DE95009727 
DE95009721 
DE95016177 
DE95009725 
DE95016472 
DE95009710 
DE95009711 
DE95009735 


DE95009719 


Distribution 
Category 
MF-427 
MF-420 
MF-420 


MF- 
2070 


MF-101 
MF-131 


MF- 
1370 
PC- 
1340 


MF- 
1300 


MF-3900 
MF-900 


MF- 
2010 


MF-502 


MF- 
2010 


MF- 
1247 


MF- 
1400 


MF- 
1420 


MF- 
1420 


MF-502 
PC-960 
PC-960 
PC-960 


MF- 
2020 


PC- 
2060 


MF-103 
MF-111 
MF-103 
MF-132 
MF-106 
MF-132 
MF-109 
MF-109 
MF-109 


MF-102 





Report 
Number 


DOE/MC/28055— 
95/C0496 

DOE/MC/28245— 
4072 


DOE/MC/29257-— 
4085 

DOE/MC/29309- 
4054 


DOE/MC/30012- 
4078 

DOE/MC/30098— 
4082 

DOE/MC/30246-— 
4069 

DOE/MC/30247-— 
4076 

DOE/MC/30358— 
4067 


DOE/MC/31198— 
95/C0473 
DOE/MC/31261— 
95/C0497 

DOE/METC/C— 
95/7187 
95/7188 
95/7189 

DOE/MI/10319— 
T3 

DOE/MT/91006— 
T2-Vol.1 
T2-Vol.10 
T2-Vol.2 
T2-Vol.3 
T2-Vol.4 
T2-Vol.5 
T2-Vol.6 
T2-Vol.7 
T2-Vol.8 
T2-Vol.9 

DOE/MT/82006— 
9 

DOE/MT/94011— 
3 

DOE/MWIP- 

26 


DOE/NASA- 
0336-5 


DOE/NBB- 
0093 
DOE/NE/32184— 
T1 
DOE/NN/ACNT— 


296-Rev.2 

401 
DOE/NV/10845— 

34 
DOE/NV/10872— 

T203 

T204 

T208 

T213 

T215 

T219 


Abstract 
Number 
20:26258 


20:27520 


20:26449 


20:25779 


20:25049 
20:26389 
20:25780 
20:25781 


20:25488 


20:25196 
20:25121 


20:26259 
20:25122 
20:25236 


20:26157 


20:25212 
20:25220 
20:25213 
20:25214 
20:25215 
20:25216 
20:25217 
20:25218 
20:25219 
20:25197 


20:27521 
20:25237 


20:25295 


20:26450 


20:27464 
20:25880 
20:26477 


20:27383 
20:27465 


20:27522 


20:26986 
20:25489 
20:25296 
20:25297 
20:25298 
20:25299 


Source of 
Availability 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OST}; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99 


EY: 


Et: 


Et 
Et 
E 1. 
= 4: 


SY: 


m 
ar 


mmm mMmMmMMmMmmmm 
ee ee ee ee 


m 
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_ 


= 


ae oe a a 


888888 8 


Order 
Number 
DE95016772 


DE95009718 


DE95009730 


DE95009707 


DE95009724 
DE95009728 
DE95009715 
DE95009722 


DE95009713 


DE95014023 
DE95016496 


DE95014483 
DE95014563 
DE95015663 


DE95016316 


DE95017216 
DE9501 7207 
DE95017215 
DE95017214 
DE95017213 
DE95017212 
DES95017211 
DE95017210 
DE95017209 
DE95017208 


DE95000174 
DE95014906 


DE95015684 


DE95016119 


DE95016191 
DE95017551 
DE95017288 


DE95017466 
DE95017467 


DE95016056 


DE95016294 
DE95016295 
DE95016299 
DE95016305 
DE95016307 
DE95016315 


DOE/NV/10872- 


Distribution 
Category 
MF-110 


MF- 
2010 


MF-111 


MF-109; 
MF-111 


MF-106 
MF-113 
MF-111 
MF-114 


MF- 
2000 


MF-132 
MF-103 


MF-110 
MF-103 
MF-1114 


MF-900 


MF-121 
MF-121 
MF-121 
MF-121 
MF-121 
MF-121 
MF-121 
MF-121 
MF-121 
MF-121 


PC-122 
MF-131 


MF- 
2020 


MF- 
1500 


PC-402 
MF-528 
MF-700 


MF-702 
MF-702 


MF-703 


MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-812; 
MF-814 
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DOE/NV/11432- 


Report Abstract Source of Order Distribution 
Number Number Availability 5 Number Category 


DOE/NV/11432-— 
170 20:27523 OSTI; NTIS; INIS; GPO Dep. .99: DE95013829 MF-721 
174 20:27384 OSTI; NTIS; INIS; GPO Dep. .99: DE95016393 MF-702 
DOE/NV/11508— 
2 20:27524 OSTI; NTIS; INIS; GPO Dep. .99: DE95016057 MF-703 
DOE/OR- 
01-1179-D2 20:25537  OSTI; NTIS; INIS; GPO Dep. .99: DE95016109 MF- 


2070 
01-1407-D1 20:27525 OSTI; NTIS; INIS; GPO Dep. 99: DE95017552 MF- 


2000 
2035 20:25490 OSTI; NTIS; GPO Dep. .99: DE95016634 MF- 


2010 
DOE/OR/00033- 
T643 20:28482 OSTI; NTIS; GPO Dep. .99: DE95015634 MF-900 
T644 20:25903 OSTI; NTIS; INIS; GPO Dep .99: DE95015633 MF-900 
T645 20:28469 OSTI; NTIS; GPO Dep. .99: DE95015632 MF-900 
T646 20:26217 OSTI; NTIS; INIS; GPO Dep. .99: DE95015631 MF-900 
T647 20:25904 OSTI; NTIS; INIS; GPO Dep. .99: DE95015630 MF-900; 
MF-000 
T650 20:26158 OSTI; NTIS; GPO Dep. .99: DE95015629 MF-400 
Té651 20:28470 OSTI; NTIS; GPO Dep. .99: DE95015628 MF-3900 
DOE/OR/21400- 
T476 20:26451 OSTI; NTIS; GPO Dep .99: DE95014043 MF- 
1425 
1477 20:26225 OSTI; NTIS; GPO Dep. .99: DE95016357 MF-400 
DOE/OR/21548- 


567 20:25538  OSTI; NTIS; INIS; GPO Dep. 99: DE95017588 MF-602: 
MF- 


2010 
DOE/OR/22028- 


T20 20:27526 INIS; GPO Dep. E 1.99: DE95016392 MF- 


2000 
DOE/OSTI- 


8200-R58 20:25802 INIS; GPO Dep. : DE95012001 PC-500; 
PC-522; 
PC-523; 


PC-530 
DOE/PC/60575— 


T1-Vol.1 20:26247 NTIS; GPO Dep. : DE95015503 MF-112 

T1-Vol.2 20:26248 NTIS; GPO Dep : DE95015504 MF-112 

T1-Vol.3 20:26249 NTIS; GPO Dep. : DE95015505 MF-112 
DOE/PC/79796— 


T43 20:25123 NTIS; GPO Dep. : DE95017326 MF-105 
DOE/PC/81011- 


T41 20:25093 NTIS; GPO Dep. : DE95016990 MF-105 
DOE/PC/88818— 


16 20:25050 NTIS; GPO Dep : DE95016969 MF-108 
DOE/PC/88852- 


T7 20:25787 NTIS; GPO Dep .99: DE95016974 MF-105 
DOE/PC/88881- 


T28 20:25034 NTIS; GPO Dep. .99: DE95014325 MF-102 
DOE/PC/89651- 

T19 20:25788 NTIS; GPO Dep. .99: DE95017343 MF-105 

T20 20:25789 NTIS; GPO Dep. .99: DE95017344 MF-105 

T21 20:25790 NTIS; GPO Dep. .99: DE95017345 MF-105 
DOE/PC/89652- 

T12 20:25791 NTIS; GPO Dep. 

T13 20:25792 NTIS; GPO Dep. 
DOE/PC/90042- 

T14 20:25051 NTIS; GPO Dep. 

T15 20:25052 NTIS; GPO Dep. 
DOE/PC/90045— 

T15 20:25053 NTIS; GPO Dep. 
DOE/PC/90180— 

T13 20:25108 NTIS; GPO Dep. 
DOE/PC/90183— 

T15 20:25109 NTIS; GPO Dep. 
DOE/PC/90185— 

T12 20:25110 NTIS; GPO Dep. 

T13 20:25111 NTIS; GPO Dep. 

T14 20:25112 NTIS; GPO Dep. 


DE95017341 MF-105 
DE95017342 MF-105 


= ot 


DE95015919 MF-108 
DE95016664 MF-108 


88 88 


-< 


DE95016680 MF-109 
DE95016273 MF-117 
DE95015918 MF-117 
DE95017232 MF-113 


DE95017233 MF-113 
DE95017234 MF-113 


mmm m m m mm mm 
— 


88 8 8 8 
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Report 
Number 


T15 
DOE/PC/90286— 

T10 

T14 

Tt2 

T9 
DOE/PC/90363— 

T11 
DOE/PC/90366— 

T14 
DOE/PC/90367— 

T14 
DOE/PC/90542- 

T9 
DOE/PC/90547—- 

T18 


DOE/PC/91161— 
T11 
T12 
DOE/PC/91257- 
T25 
T27 
T28 
DOE/PC/91281-— 
T14 


DOE/PC/91291- 
T16 
DOE/PC/91292- 
T15 
DOE/PC/91294— 
T14 
DOE/PC/91305— 
14 
DOE/PC/91306— 
14 
DOE/PC/91307— 
T13 
DOE/PC/91308— 
14 
DOE/PC/91311- 
T15 
DOE/PC/91338— 
T11 
T12 
DOE/PC/91347— 
7 
8 
T9 
DOE/PC/92108— 
T9 
DOE/PC/92111- 
T9 
DOE/PC/92113- 
T8 
DOE/PC/92114— 
7 
DOE/PC/92116- 
Té6 
DOE/PC/92120- 
T9 
DOE/PC/92122- 
T9 
DOE/PC/92147- 
9 
DOE/PC/92152- 
T15 
DOE/PC/92161- 
71 


Abstract 
Number 


20:25113 
20:25125 
20:25126 
20:25127 
20:25124 
20:25793 
20:25094 
20:25794 
20:25795 
20:25128 
20:25129 
20:25130 
20:25054 
20:25055 
20:25056 


20:25057 


20:25058 


20:25079 


20:25080 


20:25081 


20:25095 


20:25059 


20:25131 


20:25060 


20:25096 
20:25796 


20:25097 
20:25098 
20:25099 
20:25697 
20:25698 
20:25699 
20:25700 
20:25701 
20:25061 
20:25062 
20:25063 
20:25082 


20:25797 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 


DE95017235 
DE95017338 
DE95017339 
DE95017711 
DE95017337 
DE95016991 
DE95016282 
DE95016278 
DE95016681 
DE95017329 
DE95016673 
DE95017236 
DE95017787 
DE95017789 
DE950177390 


DE95017331 


DE95017327 
DE95016829 
DE95016671 
DE95016674 
DE95016675 
DE95015915 
DE95017346 
DE95017224 


DE95017350 
DE95017351 


DE95016139 
DE95016138 
DE95016137 
DE95015962 
DE95016666 
DE95016677 
DE95016679 
DE95016276 
DE95017333 
DE95016672 
DES5017335 
DE95017222 


DE95015600 


DOE/PC/92161- 
Distribution 
Category 
MF-113 
MF-113 
MF-113 
MF-113 
MF-113 
MF-105 
MF-104 
MF-104 
MF-105 


MF-104; 
MF-105 


MF-104 
MF-104 


MF-102 
MF-102 
MF-102 


MF-113; 
MF-108 


MF-108 
MF-102 
MF-113 
MF-102 
MF-105 
MF-113 
MF-104 
MF-113 


MF-105 
MF-105 


MF-105 
MF-105 
MF-105 
MF-108 
MF-125 
MF-113 
MF-125 
MF-108 
MF-108 
MF-108 
MF-108 
MF-113 


MF-105 
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DOE/PC/92205— 


Report 
Number 


DOE/PC/92205— 
T7-App. 
DOE/PC/92206— 
T9 
DOE/PC/92251- 
T9 
DOE/PC/92526— 
T10 
DOE/PC/92530— 
T11 
DOE/PC/92539— 
10 
DOE/PC/92548— 
T10 
DOE/PC/92582- 
T2 
DOE/PC/93054— 
10 
12 
DOE/PC/93209— 
T6 
DOE/PC/93210- 
5 
DOE/PC/93215— 
Té 
DOE/PC/93219— 
te 
DOE/PC/93221- 
Té6 
DOE/PC/93222- 


/ 
DOE/PC/93223- 
TS 
DOE/PC/93227- 
TS 
DOE/PC/94050- 
T3 
DOE/PC/94063— 
T1 
DOE/PC/94064— 
T1 
T2 
DOE/PC/94066— 
T2 
DOE/PC/94120- 
T3 


DOE/PC/94152- 
T1 
T2 
DOE/PC/94153— 
T1 
T2 
DOE/PC/94204— 
T4 


DOE/PC/94209- 
T3 
DOE/PC/94210- 
T2 
DOE/PC/94211- 
T3 
DOE/PC/94214- 
T3 
DOE/PC/94215— 
T2 
DOE/PC/94217- 
T3 
DOE/PC/94218— 
3 
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Abstract 


Number 


20:25035 


20:25036 


20:25037 


20:25083 


20:25132 


20:26827 


20:25133 


20:25100 


20:25084 
20:25085 


20:25038 


20:25134 


20:25064 


20:26260 


20:25135 


20:25101 


20:25086 


20:25102 


20:25065 


20:26676 


20:25201 
20:26778 


20:25702 


20:25087 


20:25039 


20:25145 


20:25040 
20:25066 


20:25067 


20:25088 


20:25136 


20:25137 


20:25089 


20:25300 


20:25041 


20:25138 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 
DE95016279 
DE95016272 
DE95014331 
DE95015533 
DE95015958 
DE95015911 
DE95017225 
DE95016275 


DE95016266 
DE95016267 


DE95016285 
DE95017336 
DE95016269 
DE95017229 
DE95015909 
DES95017349 
DE95017223 
DE95017238 
DE95015523 
DE95017230 


DE95014330 
DES5016665 


DE95016277 
DE95015532 
DE95017226 
DE95017227 


DE95016274 
DE95016074 


DE95017237 


DE95017231 
DE95015912 
DE95017330 
DE95017239 
DE95017334 
DE95015522 


DE95016264 


Distribution 
Category 
MF-102 
MF-102 
MF-113 
MF-102 
MF-103 
MF-103 
MF-113 
MF-105 


MF-108 
MF-108 


MF-102 
MF-113 
MF-102 
MF-113 
MF-103 
MF-113 
MF-113 
MF-113 
MF-108 
MF-113 


MF-125 
MF-125 


MF-108 


MF-104; 
MF-113 


MF-113 
MF-113 


MF-101 
MF-102 


MF-113; 
MF-108 


MF-113 
MF-103 
MF-113 
MF-113 
MF-113 
MF-102 


MF-105; 
MF-113 





Report 
Number 


DOE/PC/94220- 
T4 

DOE/PC/94223— 
T2 

DOE/PC/94226—- 
2 

DOE/PC/94254— 
T1 


DOE/PO/18000— 
Ta 

DOE/R8/10498— 
T5 


DOE/RL- 
88-11-Rev.1 
91-45-Rev.3 


94-20 
94-53 
94-85 
95-02 


95-07 
95-28 
95-34 


95-44 
95-49 
95-52 
95-53 
95-55 
95-56 


95-68 

95-69-1 
DOE/RW- 

0476 

0478 
DOE/S— 

0111 
DOE/SF/16306- 

42 


47 


DOE/SF/19460- 
75 

DOE/SF/20141- 
T1 

DOE/SR/18048- 
T4 

DOE/SR/18233- 
T1 


DOE/WIPP- 
95-2096 
95-2097 

DOE/WP/16151— 
8 

DPW- 

56-247 


Abstract 


Number 


20:25068 


20:25139 


20:25090 


20:25140 


20:25223 
20:26857 
20:25491 
20:25539 
20:27527 
20:25540 
20:25541 
20:25542 
20:27466 
20:25543 
20:25544 
20:26009 
20:27467 
20:25545 
20:25492 
20:25493 
20:25546 


20:25301 
20:27528 


20:25302 
20:25303 


20:28471 


20:25742 


20:25743 


20:27815 


20:28269 


20:26159 


20:25494 


20:25547 


20:25304 


20:27444 


20:26036 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS 


NTIS 


NTIS 


NTIS 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS 


NTIS; 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS 
NTIS 


NTIS 
NTIS 


NTIS 


NTIS 


NTIS 


NTIS 


NTIS 


NTIS 


NTIS 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


: INIS; GPO Dep 


; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 


; INIS; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


: GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


INIS; GPO Dep. 


GPO 
Dep. 


E 1.99 


.99: 


99: 


.99: 


.99: 
.99: 
.99: 
1.99: 
.99: 
.99: 
.99: 
.99: 
.99: 
.99: 
1.99: 
.99: 
.99: 
99: 
.99: 
.99: 
.99: 


-99: 
.99: 


1.99: 
1.99: 


99: 


99: 


.99: 


99: 


-99: 


.99: 


Order 
Number 
DE95017228 
DE95015956 
DE95015517 


DE95017332 


DE95014296 
DE9501 1357 
DE95017148 
DE95017531 
DE95017535 
DE95017533 
DE95017542 
DE95017532 
DE95016476 
DE95015968 
DE95017515 
DE95017513 
DE95016483 
DE95017500 
DES5017511 
DE95017498 
DE95017543 


DE95017144 
DE95016324 


DE95017244 
DE95017242 


DE95016801 
DE95017249 


DE95014978 


DE95015480 
DE95016426 
DE95016919 
DE95016156 
DE95016691 
DE95016692 
DE95013298 


DE95012028 


DPW- 


Distribution 
Category 


MF- 


MF- 


MF- 


MF- 
1600 


MF-630 
MF- 
2000 
MF- 
2010 
MF- 
2070 
MF- 
2010 
MF- 
2010 
MF-630 
MF-630 
MF- 
2050 
MF- 
2010 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2010 
MF-630 
MF-702 


MF-800 
MF-810 


PC-900 
MF- 
1302 
MF- 
1300 
MF-712 
MF-406 
MF-700 


MF- 
2000 


MF-721 
MF-721 


MF-900 


MF-731 
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DTH-LV-— 


Report 
Number 


DTH-LV-— 
93-14 
93-20 
DTU-LV- 
95-14 
EDF- 
93-NB-00153 
93-NR-00070 
93-NR-00083 
94-NB-00071 
94-NB-00099 
94-NR-00013 
94-NR-00024 
94-NR-00034 
94-NV-00021 
EDR- 
17038 
EGG- 
11265-3019 
11265-3020 
2720-Vol.1 
2720-Vol.2 
2720-Vol.3 
2720-Vol.4 
2720-Vol.5 
ENEA-RT-INN— 
95-07 
ENRESA- 
01/95 
ER- 
40685-692 
ER-B- 
95-04 
95-05 
95-06 
ERDC— 
251 
253 
255 
ES/WH- 
47 


49 


ESRF- 
009 
ESTSC— 
000739SGIIP00 
ETDE-BR- 
0004 
ETDE-DE- 
175 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 


950 ERA Vol. 20, No. 11 


Abstract 
Number 


20:25744 
20:25745 


20:25746 


20:25816 
20:28236 
20:26109 
20:25817 
20:25711 
20:26107 
20:26110 
20:26111 
20:25818 


20:26450 


20:27274 
20:27273 
20:25917 
20:26092 
20:26093 
20:26094 
20:26029 


20:28511 
20:25305 
20:27174 


20:25306 
20:28483 
20:28484 


20:26372 
20:25167 
20:25718 


20:25307 


20:25308 


20:26195 
20:28512 
20:27468 


20:26196 
20:25221 

20:27469 
20:26390 
20:25106 
20:25168 
20:25169 
20:26306 
20:25733 
20:26809 
20:27470 
20:26307 
20:26452 
20:26162 
20:26391 

20:27737 
20:26228 
20:26308 
20:26309 
20:26310 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only) 
OST; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/NASA-0336-5 
See LA-UR-95-2038 

See LA-UR-95-2037 

See NUREG/CR-6150-Vol.4 
See NUREG/CR-6150-Vol.2 
See NUREG/CR-6150-Vol.3 
See NUREG/CR-6150-Vol.4 
See NUREG/CR-6150-Vol.5 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS 

See SSCL-563 

OSTI 

OSTI 

OSTI (Free of Charge) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep 


See DOE/ID—12082(94) 
ESTSC 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
( 
( 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


; INIS 


-INIS 


Order 
Number 


DE95796421 
DE95796422 


DE95796420 


DE96600677 
DE95796791 
DE95796797 
DE96600678 
DE95796793 
DE95796794 
DE95796796 
DE95796795 
DE95796792 


DE95789762 


DE95779121 


T195016390 
T195016549 
T195017063 


DE95503573 
DE95503577 
DE95503579 


DE95017170 


DE95015372 


DE95789948 


DE95798841 
DE95798897 
DE95798881 
DE95798828 
DE95798895 
DE95798906 
DE95798905 
DE95798843 
DE95798835 
DE95798862 
DE95798861 
DE95798871 
DE95798874 
DE95503964 
DE95504035 
DE95503970 
DE95504010 
DE95503973 
DE95503972 
DE95503974 


Distribution 
Category 





FNAL/C— 


Report Abstract Source of Order 
Number Number Availability 


Distribution 
Number Category 


198 20:27471 OSTI; NTIS (US Sales Only) DE95504028 
ETDE/JP-mf- 
95503212 20:25069 OSTI; NTIS; Available from The Japan Institute DE95503212 
of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan 
95503365 20:25070 OSTI; NTIS; Available from The Japan institute DE95503365 
of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan 
95503378 20:25071 OSTI; NTIS; Available from The Japan Institute DE95503378 
of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan 
95503390 20:25072 OSTI; NTIS; Available from The Japan Institute DE95503390 
of Energy, 5-4, Sotokanda 6-chome, 
Chiyoda-ku, Tokyo, Japan 
95503501 20:25107 OSTI; NTIS; Available from National institute for DE95503501 
Resources and Environment, 16-3, Ono- 
gawa, Tsukuba, Ibaraki, Japan 
FEI- 


2401 20:26941  OSTI; NTIS (US Sales Only); INIS DE96600615 
FN- 


500 20:27097 See SLAC-PUB-—4783-Rev. 
FNAL- 
TM-1863 20:28513 OSTI; NTIS; GPO Dep. 
TM-1886 20:27220 OSTI; NTIS; GPO Dep. 
TM-1891 20:27134 OSTI; NTIS; GPO Dep. 
TM-1915 20:27192 OSTI; NTIS; INIS; GPO Dep. 
TM-1922 20:27080 OSTI; NTIS; INIS; GPO Dep. 
TM-1923 20:27135 OSTI; NTIS; INIS; GPO Dep. 
FNAL-TM— 
1935 20:27221 OSTI; NTIS; INIS; GPO Dep. 
1936 20:27050 OSTI; NTIS; INIS; GPO Dep. 
1944 20:27136 OSTI; NTIS; INIS; GPO Dep 
FNAL/C— 
158-E 20:27952 OSTI; NTIS; INIS; GPO Dep. 
164-E 20:28002 OSTI; NTIS; INIS; GPO Dep. 
166 20:27874 OSTI; NTIS; INIS; GPO Dep. 
172-E 20:27953 OSTI; NTIS; INIS; GPO Dep. 
207-E 20:27954 OSTI; NTIS; INIS; GPO Dep. 
209-E 20:27955 OSTI; NTIS; INIS; GPO Dep. 
215-E 20:27904 OSTI; NTIS; INIS; GPO Dep. 
216-E 20:27956 OSTI; NTIS; INIS; GPO Dep. 
217-E 20:27957 OSTI; NTIS; INIS; GPO Dep. 
225-E 20:27958 OSTI; NTIS; INIS; GPO Dep. 
94-246-E 20:27930 OSTI; NTIS; INIS; GPO Dep. 
95-234-E 20:27999 OSTI; NTIS; INIS; GPO Dep. 
95/111-E 20:27931 OSTI; NTIS; INIS; GPO Dep. 
95/112 20:27132 OSTI; NTIS; INIS; GPO Dep. 
95/119 20:27218 OSTI; NTIS; INIS; GPO Dep. 


DE95016124 MF-405 
DE95016478 MF-414 
DE95016185 MF-406 
DE95015581 MF-414 
DE95016184 MF-414 
DE95016697 MF-414 


mmmmm im 
a aia alae call 


DE95014204 MF-414 
DE95016081 MF-414 
DE95017051 MF-414 


mmm 
ager ae 


DE95015165 MF-414 
DE95016162 MF-414 
DE95015355 MF-414 
DE95017019 MF-414 
DE95016075 MF-414 
DE95015668 MF-414 
DE95016188 MF-414 
DE95015670 MF-414 
DE95015669 MF-414 
DE95016161 MF-414 
DES5014561 MF-414 
DE95017459 MF-414 
DE95014664 MF-414 
DE95013799 MF-414 
DE95016121 MF-414; 

MF-405 
DE95015580 MF-414 
DE95016120 MF-414 
DE95015167 MF-414 
DE95016122 MF-414 
DE95017623 MF-414 
DE95017648 MF-414 
DE95017621 MF-414 
DE95017650 MF-414 
DE95017613 MF-414 
DE95016083 MF-414 
DE95016714 MF-414 
DE95017620 MF-414 
DE95017461 MF-414 
DE95015932 MF-414 
DE95017624 MF-414 
DE95017618 MF-414 
DE95017619 MF-414 
DE95015933 MF-414 
DE95016643 MF-414 
DE95016080 MF-414 
DE95016646 MF-414 
DE95016642 MF-414 


mmm mMmmmmmmMmmmmm 


95/128-E 20:27932 OSTI; NTIS; INIS; GPO Dep. 
95/129-E 20:27990 OSTI; NTIS; INIS; GPO Dep. 
95/135-E 20:27991 OSTI; NTIS; INIS; GPO Dep. 
95/146-E 20:27933 OSTI; NTIS; INIS; GPO Dep. 
95/155-E 20:27992 OSTI; NTIS; INIS; GPO Dep. 
95/156-E 20:27993 OSTI; NTIS; INIS; GPO Dep. 
95/175-E 20:27934 OSTI; NTIS; INIS; GPO Dep. 
95/176-E 20:27994 OSTI; NTIS; INIS; GPO Dep. 
95/178-E 20:27935 OSTI; NTIS; INIS; GPO Dep. 
95/180-E 20:27049 OSTI; NTIS; INIS; GPO Dep. 
95/181-E 20:27936 OSTI; NTIS; INIS; GPO Dep. 
95/182-E 20:27937 OSTI; NTIS; INIS; GPO Dep. 
95/186-E 20:27995 OSTI; NTIS; INIS; GPO Dep. 
95/193-E 20:27899 OSTI; NTIS; INIS; GPO Dep. 
95/194-E 20:27996 OSTI; NTIS; INIS; GPO Dep. 
95/198-E 20:27938 OSTI; NTIS; INIS; GPO Dep. 
95/202-E 20:27939 OSTI; NTIS; INIS; GPO Dep. 
95/206-E 20:27940 OSTI; NTIS; INIS; GPO Dep. 
95/208-E 20:27900 OSTI; NTIS; INIS; GPO Dep. 
95/210-E 20:27941 OSTI; NTIS; INIS; GPO Dep. 
95/214-E 20:27942 OSTI; NTIS; INIS; GPO Dep. 
95/224-E 20:27943 OSTI; NTIS; INIS; GPO Dep. 


MMMM M MMM MMM MMO mmmmmmmm 
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FNAL/C— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


® 
o 


95/226-E 20:27944 OSTI; NTIS; INIS; GPO Dep. 
95/227-E 20:27945 OSTI; NTIS; INIS; GPO Dep. 
95/228-E 20:27997  OSTI; NTIS; INIS; GPO Dep. 
95/231-E 20:27998 OSTI; NTIS; INIS; GPO Dep. 
95/232 20:27133 OSTI; NTIS; GPO Dep. 
95/238-E 20:27901 OSTI; NTIS; INIS; GPO Dep. 
95/240-E 20:27946 OSTI; NTIS; INIS; GPO Dep. 
95/241-E 20:27947 OSTI; NTIS; INIS; GPO Dep. 
95/242-E 20:27902 OSTI; NTIS; INIS; GPO Dep. 
95/244-E 20:27948 OSTI; NTIS; INIS; GPO Dep. 
95/250-E 20:27949 OSTI; NTIS; INIS; GPO Dep. 
95/251-E 20:27903 OSTI; NTIS; INIS; GPO Dep. 
95/252-E 20:27219 OSTI; NTIS; GPO Dep. 
95/253-E 20:28000 OSTI; NTIS; INIS; GPO Dep. 
95/254-E 20:27950 OSTI; NTIS; INIS; GPO Dep. 
95/263-E 20:27951 OSTI; NTIS; INIS; GPO Dep. 
95/275-E 20:28001 OSTI; NTIS; INIS; GPO Dep. 
FNAL/Pub- 
95/069 20:27173 See SLAC-R-95-462 
FRCEA-TH- 
485 20:26779 OSTI; NTIS (US Sales Only) DE95796798 
FRCR- 
460 20:28264 See DOE/ER/53266-51 
FZKA- 
5509 20:27529 OSTI; NTIS (US Sales Only) DE95503998 
5575 20:28237 OSTI; NTIS (US Sales Only) DE95504000 
5578 20:28361 OSTI; NTIS (US Sales Only) DE95503999 
) 
) 


DE95017614 MF-414 
DE95017615 MF-414 
DE95016649 MF-414 
DE95017463 MF-414 
DE95017356 MF-406 
DE95016690 MF-414 
DE95016650 MF-414 
DE95017622 MF-414 
DE95016645 MF-414 
DE95017617 MF-414 
DE95017616 MF-414 
DE95016644 MF-414 
DE95017460 MF-406 
DE95017649 MF-414 
DE95016641 MF-414 
DE95017625 MF-414 
DE95012886 MF-414 


B8S3388 


Mmmm MM MMMM mMmmMmmmmmnm 
wah ob oR ch oh ah oh oh ok ok ok ok ok oh ok oh ok 


5584 20:28514 OSTI; NTIS (US Sales Only DE95798913 
5587 20:25309 OSTI; NTIS (US Sales Only DE95798914 
5591 20:25907 See BNL-52473 
FZKA-PEF— 
129 20:27472 OSTI; NTIS (US Sales Only) DE95798915 
FZR- 
48 20:26990 OSTI; NTIS (US Sales Only) DE95798726 
GA-A- 
21993 20:28362 OSTI; NTIS; INIS; GPO Dep. 
22039 20:28270 OSTI; NTIS; INIS; GPO Dep. 
22040 20:28271 OSTI; NTIS; INIS; GPO Dep. 
22050 20:28272 OSTI; NTIS; INIS; GPO Dep. 
22051 20:28363 OSTI; NTIS; INIS; GPO Dep. 
22057 20:28273 OSTI; NTIS; INIS; GPO Dep. 
22063 20:28274 OSTI; NTIS; INIS; GPO Dep. 
22064 20:28275 OSTI; NTIS; INIS; GPO Dep. 
22069 20:25863 OSTI; NTIS; INIS; GPO Dep. 
22070 20:28276 OSTI; NTIS; INIS; GPO Dep. 
22081 20:28277. OSTI; NTIS; INIS; GPO Dep. 


DE95016480 
DE95014666 
DE95013481 
DE95015671 
DE95015929 
DE95014667 
DE95015358 
DE95015672 
DE95015373 
DE95014668 
DE95017241 


mmmMmMmMmmMmmMmmmmm 
oh, ae a a pile al he cal lal 


22083 20:28278 OSTI; NTIS; INIS; GPO Dep. .99: DE95017054 

22084 20:28279 OSTI; NTIS; INIS; GPO Dep. .99: DE95016710 

22088 20:28280 OSTI; NTIS; INIS; GPO Dep. 99: DE95017053 

22096 20:28364 OSTI; NTIS; INIS; GPO Dep. .99: DE95016713 
GAO/AIMD— 


95-28 20:28515 OSTI; NTIS; GPO Dep. .99: DE95016473 
GEL- 


03 20:26858 OSTI; NTIS; GPO Dep. : DE95012662 
GS 
91-29 20:27674 OSTI; NTIS (US Sales Only); INIS DE95503894 
94-18(prepr.) 20:27675 OSTI; NTIS (US Sales Only); INIS DE95798711 
95-20(prepr.) 20:27676 OSTI; NTIS (US Sales Only); INIS DE95798826 
HEP-TH- 
9302125 20:27876 See IFT-P-01 1/93 
9408104 20:27881 See IFT-P—029/94 
HLW-OVP- 
94-0145 20:25476 See WSRC-TR-95-0240 
HW- 
26510 20:25247 OSTI; NTIS; GPO Dep. .99: DE95013933 
82869-Del. 20:26037 OSTI; NTIS; GPO Dep. .99: DE95012624 
1AEA-INFCIRC— 
377(add.6) 20:28575 OSTI; NTIS (US Sales Only); INIS DE95635122 
445 20:25597 OSTI; NTIS (US Sales Only); INIS DE95635641 
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Report 
Number 


62(mod.1) 
IAEA-TECDOC- 
799 
800 
804 
805 
807 
814 
ic- 
95/103 
95/87 
95/89 
95/91 
95/94 
95/95 
95/97 
IEE-SR- 


Abstract 
Number 


20:25596 


20:27635 
20:27660 
20:25647 
20:26816 
20:27677 
20:27670 


20:27818 
20:27905 
20:28238 
20:28516 
20:27765 
20:27816 
20:27817 


Source of 
Availability 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


) 

) 
; NTIS (US Sales Only); 
OSTI; ) 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE95635123 


DE95634972 
DE95634907 
DE95634974 
DE95634672 
DE95634722 
DE95634908 


DE95635667 
DE95635834 
DE95636154 
DE95635644 
DE95635659 
DE95635668 
DE95635669 


INT- 


Distribution 
Category 


262 20:25222 OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 


DE95503520 


iFSR— 
708 
712 
713 
iFT-P— 
010/93 
011/93 
012/93 
014/93 
016/93 
018/93 
023/93 
024/94 
025/94 
028/93 
029/94 
030/94 
iIFUSP-P— 
1042. 
IKE- 
5-244 
IMRG-RA— 
1993 
INEL— 
94/0278-Vol.7 
95/0153-Vol.2 
95/0174-Vol.2 
95/0174-Vol.5-Rev.1 


4543/PRE/1289 
INS— 
1078 
iINS-O- 
95-02 
INS-T- 
534 
INT- 
95-16-09 
95-16-10 


20:28510 
20:28267 
20:28268 


20:27875 
20:27876 
20:28025 
20:27906 
20:27877 
20:27878 
20:28052 
20:28053 
20:27879 
29:27880 
20:27881 
20:27882 


20:27906 
20:26942 
20:25754 
20:25338 
20:25339 
20:26090 
20:26091 
20:27473 
20:27445 
20:28191 
20:26783 
20:25922 
20:26944 
20:26143 
20:25808 
20:28517 
20:28030 
20:25225 
20:27137 


20:27873 
20:27989 


Japan 


See DOE/ET/53088—-708 
See DOE/ET/53088—712 
See DOE/ET/53088-713 


OSTI; NTIS; INIS 


OSTI 
OSTI 
OSTI 
OSTI 
OSTI 
OSTI 
OSTI 
OST! 
OSTI 
OSTI 
OSTI 


See | 
OSTI 


OSTI 


: NTIS; INIS 
; NTIS; INIS 
; NTIS; INIS 
: NTIS; INIS 
; NTIS; INIS 
; NTIS; INIS 
; NTIS; INIS 
: NTIS; INIS 
: NTIS; INIS 
; NTIS; INIS 
- NTIS; INIS 


FT-P—014/93 


; NTIS (US Sales Only) 


; NTIS (US Sales Only) 


See NUREG/CR-5229-Vol.7 
See NUREG/CR-61 88-Vol.2 
See NUREG/CR-5535-Vol.2 
See NUREG/CR-5535-Vol.5-Rev.1 


OSTI 


OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI 


OSTI 


; NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS; INIS 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS 


NTIS; INIS 


; NTIS; INIS 


See DOE/ER/40561-203 
See DOE/ER/40561-204 


INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


DE96600853 
DE96600854 
DE96601054 
DES6600961 
DE96600892 
DE96600898 
DE96601097 
DE96601077 
DE96600893 
DE96600855 
DE96600856 
DE96600857 


DE95798879 


DE95796800 


DE95634860 


DE95634610 
DE956361 27 
DE95634646 
DE95634742 
DE95634759 
DE95798858 
DE95798898 


DE96600800 
DE95502340 
7195016548 


DE95502350 
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is— 


Report 
Number 


is— 
5112 
5118 
IS-M— 
821 
iS-T— 
1700 
ITER/US— 
95/IV-BL-16-A 
95/IV-BL-16-B 
iVL-B— 
1155 
1186 
1189 
1192 
JAERI-Conf— 
95-002 
95-003 
95-005(v.1) 
95-005(v.2) 
95-006 
JAER/LData/Code— 
95-004 
95-006 
JAERI-Research— 
94-047 
95-009 
95-028 
95-034 
95-035 
95-036 
95-038 
95-042 
95-043 
JAERI-Review- 
94-006 
94-010 
95-007 
JAERI-Tech- 
94-030 
94-034 
94-035 
94-036 
95-015 
95-019 
95-026 
95-030 
JINR-D— 
15-94-500 
2-95-10 
JINR-E- 
1-94-519 
1-95-7 
1-95-29 
11-94-509 
13-94-5141 
13-94-522 
13-95-20 
14-95-14 
2-94-503 
2-94-504 
2-94-505 
2-94-518 
2-94-530 
2-95-9 
2-95-16 
2-95-26 
2-95-27 
4-94-525 
9-94-479 
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Abstract 
Number 


20:25311 
20:25312 


20:28242 


20:27291 


20:28349 
20:28350 


20:27532 
20:27477 
20:27478 
20:27479 


20:27205 
20:26815 
20:28485 
20:28486 
20:26039 


20:28107 
20:28067 


20:26859 
20:27800 
20:27052 
20:28371 
20:27053 
20:28068 
20:26860 
20:25864 
20:28069 


20:26791 
20:26945 
20:28487 


20:25313 
20:27233 
20:26040 
20:28108 
20:28372 
20:28373 
20:28290 
20:26041 


20:28291 
20:27888 


20:28077 
20:28035 
20:28292 
20:27918 
20:27841 

20:27237 
20:27238 
20:28192 
20:28078 
20:27967 
20:28044 
20:27913 
20:27889 
20:28004 
20:27890 
20:28079 
20:27891 
20:28118 
20:27236 


Source of 
Availability 


OSTI; 
OSTI; 


OST}; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


See ANL/FPP/TM-276 
See ANL/FPP/TM-282 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI: 
OSTI; 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


NTIS 
NTIS 
NTIS 
NTIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


NTIS (US Sales Only) 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
) 
) 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

i 

iF 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 

( 

( 


); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE95014959 
DE95016010 


DE95014961 


DE95014958 


DE95796342 
DE95796341 
DE95796339 
DE95796340 


DE95502195 
DE95502215 
DE95502216 
DE95502217 
DE95502196 


DE95502155 
DES5502174 


DE95502254 
DE95502018 
DE95502054 
DE95502139 
DE95502177 
DE95502176 
DE95502178 
DE95502179 
DE95502175 


DE95502247 
DE95502255 
DE95502146 


DE95789467 
DE95502249 
DE95502253 
DE95502256 
DE95502135 
DE95502136 
DE95502137 
DE95502172 


DE96601137 
DES6600844 


DE96601073 
DE96601041 

DE96601138 
DE96600908 
DE96600824 
DE96600754 
DE96600755 
DE96601162 
DE96601078 
DE96600987 
DE96601062 
DE96600909 
DE96600858 
DE96601013 
DE96600859 
DE96601074 
DE96600894 
DE96601107 
DE96600756 


Distribution 
Category 


MF-511 
MF-402 
MF-404 


MF-411 





Report 
Number 


JINR-R- 
11-94-523 
11-95-8 
13-94-515 
13-94-520 
13-95-14 
15-94-526 
2-95-33 
5-94-508 
6-95-17 

JTE-M- 

448 

K/ER- 

259 


K/ETO- 
162 

K/TCD- 
1141 

KAERF-TR- 
338/93 
340/93 
366/93 
369/93 
370/93 
372/93 
378/93 
381/93 
382/93 
383/93 
384/93 
385/93 
386/93 
390/93 
394/93 
395/93 
396/93 
397/93 
398/93 
400/93 
401/93 
402/93 
403/93 
408/94 
409/94 
410/94 
411/94 
413/94 
415/94 
417/94 
418/94 
420/94 
421/94 
422/94 
423/94 
424/94 
425/94 
426/94 
427/94 
428/94 
431/94 
434/94 
435/94 
436/94 
437/94 
438/94 
439/94 
441/94 
442/94 
443/94 
444/94 


Abstract 
Number 


20:27920 
20:28519 
20:27239 
20:27240 
20:28193 
20:27241 
20:27919 
20:27786 
20:25644 


20:26392 


20:27534 


20:25243 
20:25314 


20:25821 

20:25979 
20:25993 
20:26042 
20:25822 
20:25929 
20:25980 
20:25981 

20:25982 
20:25823 
20:25824 
20:25825 
20:25826 
20:25827 
20:25983 
20:25828 
20:28520 
20:28521 

20:25829 
20:25830 
20:25984 
20:26043 
20:25831 

20:25832 
20:27714 
20:25833 
20:25994 
20:25985 
20:25242 
20:25834 
20:25835 
20:28374 
20:25986 
20:26044 
20:25995 
20:25866 
20:25836 
20:28243 
20:25901 

20:25837 
20:25838 
20:25839 
20:25930 
20:25931 

20:25932 
20:25933 
20:25840 
20:25841 
20:25842 
20:25843 
20:25996 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS 


NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE96600910 
DE96600801 
DE96600757 
DE96600758 
DE96601163 
DE96600741 
DE96600962 
DE96600808 
DE96600598 


DE95796334 


DE95015995 


DE95015994 
DE95014419 


DE96600679 
DE96600657 
DE96600668 
DE96600732 
DE96600680 
DE96600648 
DE96600658 
DE96600659 
DE96600660 
DE96600681 

DE96600682 
DE96600683 
DE96600684 
DE96600685 
DE96600661 

DE96600686 
DE96600798 
DE96600799 
DE96600687 
DE96600688 
DE96600662 
DE96600733 
DE96600689 
DE96600690 
DE96600576 
DE96600691 

DE96600669 
DE96600663 
DE96600030 
DE96600692 
DE96600693 
DE96601141 

DES96600664 
DE96600734 
DE96600670 
DE96600724 
DE96600694 
DE96601323 
DE96600786 
DE96600695 
DES96600696 
DE96600697 
DE96600649 
DE96600650 
DE96600651 

DE96600652 
DE96600698 
DE96600699 
DE96600700 
DE96600701 

DE96600671 


KAER-TR- 


Distribution 
Category 
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KAERI-TR- 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


445/94 20:26946 OSTI; NTIS; INIS DE96600616 
447/94 20:26547 OSTI; NTIS; INIS DE96600074 
448/94 20:25987 OSTI; NTIS; INIS DE96600665 
450/94 20:25934 OSTI; NTIS; INIS DE96600653 
451/94 20:27533 OSTI; NTIS; INIS DE96600513 
452/94 20:25844 OSTI; NTIS; INIS DE96600702 
455/94 20:25845 OSTI; NTIS; INIS DE96600703 
456/94 20:25846 OSTI; NTIS; INIS DE96600704 
457/94 20:25847 OSTI; NTIS; INIS DE96600705 
458/94 20:25988 OSTI; NTIS; INIS DES6600666 
460/94 20:26045 OBSTI; NTIS; INIS DE96600735 
461/94 20:25908 OSTI; NTIS; INIS DE96600642 
465/94 20:25848  OSTI; NTIS; INIS DE96600706 
466/94 20:25849 OSTI; NTIS; INIS DE96600707 
467/94 20:25909 OSTI; NTIS; INIS DE96600643 
468/94 20:25867 OSTI; NTIS; INIS DE96600725 
469/94 20:25850  OSTI; NTIS; INIS DE96600708 
470/94 20:25989 OSTI; NTIS; INIS DE96600667 
472/94 20:28375 OSTI; NTIS; INIS DE96601140 
477/94 20:25902 OSTI; NTIS; INIS DE96600784 
478/94 20:25851 OST}; NTIS; INIS DE96600709 
479/94 20:25852 OSTI; NTIS; INIS DE96600710 
480/94 20:25853 OSTI; NTIS; INIS DE96600711 
482/95 20:28522 OSTI; NTIS; INIS DE96600802 
484/94 20:26861 OSTI; NTIS; INIS DE96600620 
485/94 20:25868 OSTI; NTIS; INIS DE96600726 
490/94 20:27715 OSTI; NTIS; INIS DE96600575 
494/95 20:25854 OSTI; NTIS; INIS DE96600712 
495/95 20:25855 OSTI; NTIS; INIS DE96600713 
496/95 20:25856 OSTI; NTIS; INIS DE96600714 
497/95 20:25869 OSTI; NTIS; INIS DE96600727 
498/95 20:25857 OSTI; NTIS; INIS DE96600715 
501/95 20:25858 OSTI; NTIS; INIS DE96600716 
502/95 20:25859 OSTI; NTIS; INIS DE96600717 
503/95 20:28244 OSTI; NTIS; INIS DE96601324 
KAPL- 
4811 20:26548 OSTI; NTIS; INIS; GPO Dep. .99: DE95016517 
KCP- 
613-5504 20:26862 OSTI; NTIS; GPO Dep. .99: DE95016107 
613-5516 20:26863 OSTI; NTIS; GPO Dep. .99: DE95015450 
613-5568 20:26393 OSTI; NTIS; GPO Dep. .99: DE95016108 
613-5591 20:26394 OSTI; NTIS; GPO Dep. .99: DE95016163 
613-5592 20:26991 OSTI; NTIS; GPO Dep. .99: DE95016495 
613-5649 20:25398 See SAND—95-1601C 
613-5650 20:26395 OSTI; NTIS; GPO Dep. .99: DE95017315 
KEK- 
94-7 20:27194 OSTI; NTIS; INIS DE95502034 
94-8 20:27138 OSTI; NTIS; INIS DE95502138 
94-10 20:27139 OSTI; NTIS; INIS DE95502180 
94-12 20:27140 OSTI; NTIS; INIS DE95502181 
95-2 20:27141 OSTI; NTIS; INIS DE95502182 
95-3 20:27195 OST}; NTIS; INIS DE95502183 
KEK-PROC— 
93-19 20:27865 OSTI; NTIS; INIS DE95502198 
94-4 20:27056 OSTI; NTIS; INIS DE95502199 
94-7 20:27242 OSTI; NTIS; INIS DE95502200 
94-8 20:27716 OSTI; NTIS; INIS DE95502201 
KFB- 
95-13 20:26466 See NUTEK-R-94-60 
KFK-PUG— 
3 20:27738 OSTI; NTIS (US Sales Only) DE95798706 
8 20:27739  OSTI; NTIS (US Sales Only) DE95798704 
8 20:27740 OSTI; NTIS (US Sales Only) DE95798705 
16 20:27741 OSTI; NTIS (US Sales Only); INIS DE95798796 
KFTE 
93-30 20:28523 OSTI; NTIS (US Sales Only); INIS DE96600803 
93-31 20:28376 OSTI; NTIS (US Sales Only); INIS DE96601147 
93-36 20:26549 OST; NTIS (US Sales Only); INIS DE96600348 
93-38 20:28194 OSTI; NTIS (US Sales Only); INIS DE96601164 
93-39 20:28081 OSTI; NTIS (US Sales Only); INIS DE96601070 
93-40 20:28082 OSTI; NTIS (US Sales Only); INIS DE96601075 
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LA-UR- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


94-1 20:27243  OSTI; NTIS (US Sales Only); DE96600774 
94-2 20:27244 OSTI; NTIS (US Sales Only); DE96600775 
94-4 20:27082 OSTI; NTIS (US Sales Only); DE96600624 
94-5 20:26550 OSTI; NTIS (US Sales Only); DE96600032 
94-8 20:25910 OSTI; NTIS (US Sales Only); DE96600644 
94-10 20:27245 OSTI; NTIS (US Sales Only); DE96600742 
KIYI- 
95-2 20:25997 OSTI; NTIS (US Sales Only); DE96600672 
95-3 20:25998 OSTI; NTIS (US Sales Only); DE96600673 
95-4 20:27057 OSTI; NTIS (US Sales Only); DE96600622 
95-5 20:25865 OSTI; NTIS (US Sales Only); DE96600720 
95-6 20:28036 OSTI; NTIS (US Sales Only); DE96601055 
95-7 20:26046 OSTI; NTIS (US Sales Only); DE96600736 
95-8 20:28563 OSTI; NTIS (US Sales Only); DE96600797 
KURRI-TR- 
384 20:25315 OSTI; NTIS; INIS DE95502193 
385 20:25990 OSTI; NTIS; INIS DE95502189 
387 20:28083 OSTI; NTIS; INIS DE95502190 
389 20:27717 OSTI; NTIS; INIS DE95502188 
391 20:28488 OSTI; NTIS; INIS DE95502192 
392 20:26047 OSTI; NTIS; INIS DE95502204 
394 20:28214 OSTI; NTIS; INIS DE95502202 
396 20:28195 OSTI; NTIS; INIS DE95502191 
LA- 
12707-MS 20:25495 OSTI; NTIS; INIS; GPO Dep. 
12794-MS 20:27352 OSTI; NTIS; GPO Dep. 
12905-SR 20:25316 OSTI; NTIS; INIS; GPO Dep. 
12919 20:28524 OSTI; NTIS; INIS; GPO Dep. 
12953-PR 20:25598 OSTI; NTIS; INIS; GPO Dep 
12962-MS 20:27385 OSTI; NTIS; GPO Dep. 
12966-MS 20:27657 OSTI; NTIS; GPO Dep. 
12978-MS 20:27535 OSTI; NTIS; INIS; GPO Dep 


DE95016381 MF-802 
DE95016380 MF-741 
DE95015021 MF-814 
DE95016179 MF-721 
DE95017016 MF-S00 
DE95014936 MF-940 
DE95016180 MF-908 
DE95016709 MF- 
2010 
DE95015024 MF-700; 
MF-704 
DE95016707 MF- 
2070 
12990 20:26484 OSTI; NTIS; INIS; GPO Dep. -99: DE95016686 MF-700; 


ND-000 

12992 20:25599 OSTI; NTIS; INIS; GPO Dep. .99: DE95016685 MF-704; 
MF-705; 

MF-700 

12998-MS 20:28564 OSTI; NTIS; GPO Dep. 98: DE95016687 MF-700 


12999-MS 20:25260 OST; NTIS; INIS; GPO Dep. .99: DE95016182 MF-721; 
MF-722 
13004-T 20:27536 OSTI; NTIS; INIS; GPO Dep .99: DE95016706 MF-802 
13006-MS 20:26689 OSTI; NTIS; GPO Dep. .99: DE95016708 MF-910; 
MF-901 
13007-MS 20:27410 OSTI; NTIS; GPO Dep. .99: DE95017247 MF-741 
13008-M 20:25600 OSTI; NTIS; INIS; GPO Dep. 99: DE95017015 MF-940 
LA-SUB- 
93-181 20:27801 OSTI; NTIS; INIS; GPO Dep. 
95-103 20:27623 OSTI; NTIS; GPO Dep. 
95-17 20:27842 OSTI; NTIS; GPO Dep. 
95-27-2 20:27537 OSTI; NTIS; GPO Dep. 


mmmmmm mm 
aa 


m 
_ 


12980-C 20:26688 OSTI; NTIS; GPO Dep. 


12986 20:27597 OSTI; NTIS; INIS; GPO Dep. 


m 


DE95016516 MF-712 
DE95017363 MF-408 
DE9501 1622 
DE95013053 MF- 
2000 
DE95016514 MF-905 
DE95014558 MF-700 
DE95016512 MF-714 


oP hak ee 
888E 


95-67 20:28525 OSTI; NTIS; GPO Dep. 

95-94 20:28168 OSTI; NTIS; GPO Dep. 

95-97 20:25911 OSTI; NTIS; INIS; GPO Dep. 
LA-UR- 

2380 20:27803 OSTI; NTIS; GPO Dep. 

94-4234 20:25317 OSTI; NTIS; INIS; GPO Dep. 


mmm mmmm 


888 


DE95016823 MF-410 
DE95016876 MF- 
2070 
DE95010885 MF-702 
DE95014015 MF-414 
DE95012061 MF-910 
DE95012058 MF-904 
DE95012057 MF-404 
DE95012054 MF-905 
DE95010880 MF-900; 
MF-904 


mm 
as 
8 8 


95-1157 20:27480 OSTI; NTIS; GPO Dep. 
95-1318 20:27802 OSTI; NTIS; GPO Dep. 
95-1357 20:26700 OSTI; NTIS; GPO Dep. 
95-1371 20:26552 OSTI; NTIS; GPO Dep. 
95-1373 20:26553 OSTI; NTIS; GPO Dep. 
95-1391 20:28526 OSTI; NTIS; GPO Dep. 
95-1425 20:26209 OSTI; NTIS; GPO Dep. 


mmmmmmm 
ah at ah oh wb ob ot 
8888888 
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LA-UR— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


95-1435 20:26063 OST; NTIS; INIS; GPO Dep. 99: DE95010936 

95-1446 20:26992 OSTI; NTIS; GPO Dep. 98: DE95015464 MF-910 
95-1472 20:28377. OSTI; NTIS; INIS; GPO Dep. 99: DE95014009 MF-424 
95-1490 20:27970 OSTI; NTIS; INIS; GPO Dep. 99: DE9501 1992 MF-910 
95-1531 20:25601 OSTI; NTIS; GPO Dep. 99: DE95015288 MF-700 
95-1574 20:28378 OSTI; NTIS; INIS; GPO Dep. 99: DE95015289 MF-424 
95-1608 20:26971 OSTI; NTIS; INIS; GPO Dep. .99: DE95015339 MF-900 
95-1609 20:26554 OSTI; NTIS; INIS; GPO Dep. 99: DE95015340 MF-401; 


MF-410 
MF-704 
MF-404 
MF-704; 
MF-706 
MF- 
1391 
95-1644 20:26628 OSTI; NTIS; GPO Dep. .99: DE95015333 MF- 
1391 
DE95015330 MF-404 
DE95015331 MF-404 
DE95015328 MF-704 
DE95014008 MF-700 
DE95015326 MF-910 
DE95015327 MF- 
2000 
DE95015323 MF-704 
DE95014007 MF-700 
DE95015324 
DE95014006 MF-741 
DE95015320 MF-907 
DE95015321 MF-700 
DE95015322 
DE95014005 MF-700 
DE95014004 MF-700 
DE95015309 MF-425 
DE95014018 MF-414 
DE95015310 MF-908 
DE95015313 MF-910 
DE95015314 MF-700 
DE95015307 MF-721 
DE95015254 
DE95015255 MF-714 
DE95015253 MF-413 
DE95015344 MF-414 
DE95015345 MF-721 
DE95016429 MF- 
2020 
DE95015346 MF-523 
DE95015120 MF-704 
DE95015197 MF- 
2050 
DE95015198 MF-904 
DE95015251 MF-940 
DE95015343 MF-700 
DE95015193 MF-706 
DE95015270 MF-741; 
MF-706 
DE95015271 MF-721 
DE95015272 MF-714 
DE95015273 MF-714; 
MF-705 
DE95015274 MF-404; 
MF-410 
DE95015278 MF-414 
DE95015279 MF-910; 
MF-904 
DE95015280 MF- 
1406 


95-1618 20:26048 OSTI; NTIS; INIS; GPO Dep. 99: DE95015341 
95-1637 20:26626 OSTI; NTIS; GPO Dep. 98: DE95015337 
95-1642 20:28245 OSTI; NTIS; GPO Dep. 98: DE95015336 


95-1643 20:26627 OSTI; NTIS; GPO Dep. .99: DE95015334 


95-1649 20:26629 OSTI; NTIS; GPO Dep. 
95-1650 20:26630 OSTI; NTIS; GPO Dep. 
95-1666 20:26555 OSTI; NTIS; INIS; GPO Dep 
95-1670 20:27388 OSTI; NTIS; GPO Dep. 
95-1683 20:26947 OSTI; NTIS; GPO Dep. 
95-1703 20:25318 OSTI; NTIS; INIS; GPO Dep 


mmmmmm 
mee et et et 


95-1708 20:26701 OSTI; NTIS; GPO Dep. 
95-1712 20:26864 OSTI; NTIS; INIS; GPO Dep. 
95-1718 20:25935 OSTI; NTIS; INIS; GPO Dep. 
95-1754 20:27389 OSTI; NTIS; GPO Dep. 
95-1759 20:25548 OSTI; NTIS; INIS; GPO Dep. 
95-1761 20:25319 OSTI; NTIS; INIS; GPO Dep. 
95-1763 20:28246 OSTI; NTIS; GPO Dep. 
95-1774 20:27390 OSTI; NTIS; GPO Dep. 
95-1775 20:27391 OSTI; NTIS; GPO Dep. 
95-1786 20:28379 OSTI; NTIS; INIS; GPO Dep. 
95-1792 20:25320 OSTI; NTIS; INIS; GPO Dep 
95-1798 20:27624 OSTI; NTIS; INIS; GPO Dep 
95-1814 20:26828 OSTI; NTIS; GPO Dep. 
95-1820 20:27843 OSTI; NTIS; GPO Dep. 
95-1830 20:25321 OSTI; NTIS; INIS; GPO Dep. 
95-1854 20:26993 OSTI; NTIS; OSTI; NTIS; GPO Dep. 
95-1856 20:25912 OST; NTIS; INIS; GPO Dep. 
95-1862 20:28084 OSTI; NTIS; INIS; GPO Dep. 
95-1865 20:27894 OSTI; NTIS; INIS; GPO Dep. 
95-1866 20:25322 OSTI; NTIS; INIS; GPO Dep. 
95-1868 20:25323 OSTI; NTIS; INIS; GPO Dep 


E 1. 
Et: 
et 
Sat 
Et: 
Et: 
4: 
Et; 
3; 
Bae 
Et: 
Ee 
Et 
et: 
Ea 
Et: 
Sak 
=. 
Ey 
et. 
Et, 


95-1873 20:25860 OSTI; NTIS; INIS; GPO Dep. 
95-1876 20:26702 OSTI; NTIS; GPO Dep. 
95-1880 20:25549 OSTI; NTIS; INIS; GPO Dep. 


mmm 
ah wh ok 


95-1885 20:26556 OSTI; NTIS; GPO Dep. 
95-1899 20:25809 OSTI; NTIS; INIS; GPO Dep. 
95-1911 20:28472 OSTI; NTIS; GPO Dep. 
95-1913 20:26994 OSTI; NTIS; GPO Dep. 
95-1921 20:26865 OSTI; NTIS; GPO Dep. 


a oe 


95-1926 20:25324 OSTI; NTIS; INIS; GPO Dep. 
95-1931 20:26064 OSTI; NTIS; INIS; GPO Dep. 
95-1932 20:25913 OSTI; NTIS; INIS; GPO Dep. 


a a 


95-1939 20:26557 OSTI; NTIS; GPO Dep. 


95-1951 20:25325 OSTI; NTIS; INIS; GPO Dep. 
95-1958 20:26631 OSTI; NTIS; GPO Dep. 


a ok 


95-1959 20:26632 OSTI; NTIS; GPO Dep. 


— 


95-1971 20:26981 OSTI; NTIS; GPO Dep. 
95-1977 20:25326 OSTI; NTIS; INIS; GPO Dep. 
95-1980 20:27750 OSTI; NTIS; INIS; GPO Dep. 
95-1981 20:28527 OSTI; NTIS; GPO Dep. 


DE95015281 

DE95016875 MF-721 
DE95015257 MF-910 
DE95015258 MF-905 


mmmm m mm m mmm mmmmm 
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a ot ot 
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Report 
Number 


95-1986 
95-1989 
95-1993 
95-2015 
95-2016 
95-2017 
95-2027 
95-2028 
95-2037 
95-2038 
95-2048 
95-2050 
95-2058 
95-2065 
95-2066 


95-2068 


95-2073 
95-2075 
95-2076 
95-2086 
95-2098 
95-2099 
95-2107 
95-2120 
95-2122 
95-2123 
95-2124 
95-2129 
95-2132 


95-2135 
95-2138 
95-2150 
95-2153 
95-2155 


95-2156 


Abstract 
Number 


20:27043 
20:25602 
20:26488 
20:25914 
20:26866 
20:25603 
20:28247 
20:25915 
20:27273 
20:27274 
20:28380 
20:25604 
20:25916 
20:28109 
20:28085 


20:28110 


20:28037 
20:25605 
20:27844 
20:25748 
20:26867 
20:28489 
20:28045 
20:26633 
20:25606 
20:28528 
20:25607 
20:26868 
20:26373 


20:26948 
20:28111 
20:27083 


20:26869 
20:25253 


20:25608 


20:25609 


20:26374 
20:26703 


20:27845 
20:27846 


20:27246 
20:25327 


20:28169 
20:27847 


20:26704 
20:25610 


20:27538 
20:25611 
20:28381 
20:28038 
20:25612 


20:26995 


20:27718 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OS7TI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
INIS; GPO 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
INIS; GPO Dep 
GPO Dep. 


GPO Dep. 
INIS; GPO Dep 


INIS; GPO Dep. 


GPO Dep. 
INIS; GPO Dep 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
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Order 
Number 


DE95015259 
DE95015192 
DE95015295 
DE95015296 
DE95015297 
DE95015293 
DE95015294 
DE95015291 
DE95015292 
DE95015285 
DE95015286 
DE95015282 
DE95015283 
DE95015284 
DE95015275 


DE95015305 


DE95015304 
DE95015302 
7195015303 

DE95015300 
DE95015299 
DE95015298 
DE95016873 
DE95016872 
DE95016871 
DE95016870 
DE95016868 
DE95016867 
DE95016866 


DE95016865 
DE95016864 
DE95009701 


DE95016858 
DE95016857 


DE95016856 


DE95016855 


DE95016854 
DE95016853 


DE95016852 
DE95016851 


DE95016850 
DE95016849 


DE95016848 
DE95016847 


DE95016846 
DE95016845 


DE95016843 
DE95016842 
DE95016841 
DE95016840 
DE95016839 


DE95016838 


DE95016837 


LA-UR- 


Distribution 
Category 


MF-3900 
MF-940 
MF-940 
MF-714 
MF-714 
MF-940 


MF-940 
MF-706 
MF-700 
MF-712 
MF-940 
MF-714 
MF-705 
MF-700; 
MF-705 
MF-905; 
MF-910 
MF-413 
MF-700 


MF-403 
MF-714 
MF-700 
MF-714 
MF-401 
MF-705 
MF-705 
MF-705 
MF-714 
MF- 
1500 
MF-706 
MF-705 
MF-410 


MF-715; 
MF-731; 
MF-711 
MF-721; 
MF-705; 
MF-940; 
MF-905 
MF-940; 
MF-905 


MF-410; 
MF-404 
MF-412 
MF-414; 
MF-406 
MF-706; 
MF-721 
MF-413; 
MF-405 
MF-704 
MF-910; 
MF-905 
MF-714 
MF-906; 
MF-940 
MF-721 
MF-940 
MF-712 
MF-413 
MF-940; 
MF-907 
MF-704; 
MF-706 
MF-707; 
MF-705 
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LA-UR— 


Report 
Number 


95-2239 
95-2244 


95-2247 


95-2257 
95-2264 
95-2267 


95-2268 
95-2271 
95-2275 
95-2276 
95-2277 


95-2308 
95-2315 


95-2316 
95-2317 
95-2321 
95-2329 


95-2334 
95-2335 
95-2336 
95-2343 


95-2345 


95-2353 
95-2365 
95-2366 
95-2367 
95-2371 
95-2372 
95-2382 
95-2384 


95-2387 
95-2388 
95-2389 
95-2403 
95-2419 


95-2422 
95-2429 
95-2435 


95-2436 
95-2437 
95-2438 
95-2439 
95-2447 


95-2450 
95-2453 
95-2460 
95-2464 


95-2467 
95-2470 
95-2471 
95-2477 
95-2483 


95-2486 


ERA Vol. 20, No. 11 


Abstract 
Number 


20:26634 
20:26065 


20:25755 


20:28176 
20:25613 
20:25550 


20:27787 
20:26705 
20:27247 
20:25254 
20:25551 


20:27292 
20:26972 


20:26489 
20:27142 
20:26996 
20:26490 


20:25614 
20:25615 
20:28293 
20:26396 


20:28196 


20:27788 
20:28382 
20:26870 
20:26997 
20:28383 
20:28384 
20:27392 
20:27355 


20:27275 
20:28294 
20:28295 
20:28296 
20:26998 


20:26706 
20:27356 
20:25552 


20:25648 
20:26250 
20:25553 
20:28297 
20:25756 


20:27357 
20:26558 
20:28298 
20:25657 


20:25554 
20:26559 
20:26560 
20:28299 
20:26261 


20:25757 


Source of 
Availability 


OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 


; GPO Dep. 


; GPO Dep. 


See SAND—95-1842C 


OSTI; NTIS 


OSTI; NTIS; 


OST; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


; GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 


S; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


mm 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
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INIS; GPO Dep. 
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Order 
Number 


DE95016836 
DE95016834 


DE95016833 


DE95016831 
DE95016915 


DE95016830 
DE95016802 
DE95016794 
DE95016793 
DE95016792 


DE95016791 
DE95016790 


DE95016789 
DE95016788 
DE95016787 
DE95016785 


DE95016783 
DE95016782 
DE95016781 
DE95016780 


DE95016835 


DE95016779 
DE95016778 
DE95016777 
DE95016776 
DE95016825 
DE95016824 
DE95016822 
DE95016821 


DE95016895 
DE95016894 
DE95016893 
DE95016892 
DE95016889 


DE95016888 
DE95016887 
DE95016323 


DE95016886 
DE95016885 
DE95016884 
DE95016883 
DE95016881 


DE95016880 
DE95016879 
DE95016877 
DE95016911 


DE95016900 
DE95016899 
DE95016898 
DE95016897 
DE95016896 


DE95016995 


Distribution 
Category 


MF-404 
MF-714; 
MF-705 
MF- 
1241 


MF-940 
MF- 
2070 
MF-410 
MF-704 
MF-905 
MF-906 
MF- 
2050 
MF-706 
MF-904; 
MF-S906 
MF-700 
MF-706 
MF-741 
MF-706; 
MF-721; 
MF-906; 
MF-940 
MF-940 
MF-721 
MF-706 
MF- 
2000 
MF-404; 
MF-704 


MF-712 
MF-706 
MF-741 
MF-706 
MF-706 
MF-700 
MF-741; 
MF-743 
MF-706 
MF-700 
MF-712 
MF-712 
MF- 
1406 
MF-404 
MF-741 
MF- 
2050 
MF-706 
MF-706 
MF-905 
MF-706 
MF- 
1241 
MF-741 
MF-904 
MF-712 
MF- 
1504 
MF- 
2070 
MF-704 
MF-704 
MF-712 
MF- 
1501 
MF- 
1241 
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Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


® 
8 


95-2500 20:26561 OSTI; NTIS; INIS; GPO Dep. 


m 
ry 


DE95016998 MF-704; 
MF-706 
DE95017012 MF-910 
DE95017011 MF-907 
DE95017009 MF-700 
DE95017010 MF-741 
DE95017008 
DE95017007 MF-741 
DE95017006 
DE95017005 MF-905; 
MF-910 
DE95017004 MF-706 
DE95017003 MF-700 
DE95017001 MF-706 
DE95017000 MF-414 
DE95016999 MF-700 
DE95016980 MF-706 
DE95016982 MF-741 
DE95017268 MF-700 
DE95017269 MF-700 
DE95017270 MF-700 
DE95016983 
DE95016985 
DE95016986 MF-741 
DE95016987 MF-741 
DE95016993 MF-700 
DE95016964 MF-703 
DE95016959 MF-905; 
MF-900 
DE95016958 MF-905; 
MF-900 
DE95016975 MF-427 
DE95016976 MF-940 
DE95016977 MF-703 
DE95016978 MF-703 
DE95016950 MF-404 
DE95016962 MF-704 
DE95016934 MF-741 
DE95016935 MF-741 
DE95016936 MF-741 
DE95016938 MF-741 
DE95016939 MF- 
1501 
DE95016940 MF- 
1501 
DE95016941 MF- 
1501 
DE95016942 MF- 
1501 


95-2506 20:28170 OSTI; NTIS; GPO Dep. 
95-2508 20:27719 OSTI; NTIS; INIS; GPO Dep. 
95-2510 20:28529 OSTI; NTIS; INIS; GPO Dep. 
95-2514 20:27358 OSTI; NTIS; GPO Dep. 
95-2523 20:27359 OSTI; NTIS; GPO Dep. 
95-2526 20:27360 OSTI; NTIS; GPO Dep. 
95-2535 20:26707 OSTI; NTIS; GPO Dep. 
95-2543 20:27848 OSTI; NTIS; INIS; GPO Dep. 


mmmMmmmmm mM 
ar Ee ee eae 


95-2546 20:27481 OSTI; NTIS; GPO Dep. 
95-2551 20:26999 OSTI; NTIS; GPO Dep. 
95-2553 20:27000 OSTI; NTIS; GPO Dep. 
95-2554 20:27001 OSTI; NTIS; GPO Dep. 
95-2556 20:28171 OSTI; NTIS; GPO Dep. 
95-2596 20:26562 OSTI; NTIS; GPO Dep. 
95-2602 20:27361 OSTI; NTIS; GPO Dep. 
95-2612-Vol.1 20:27437 OSTI; NTIS; GPO Dep. 
95-2612-Vol.2 20:27438 OSTI; NTIS; GPO Dep. 
95-2612-Vol.3 20:27439 OSTI; NTIS; GPO Dep. 
95-2613 20:28530 OSTI; NTIS; GPO Dep. 
95-2631 20:26563 OSTI; NTIS; GPO Dep. 
95-2636 20:27362 OSTI; NTIS; GPO Dep. 
95-2637 20:27363 OSTI; NTIS; GPO Dep. 
95-2638 20:26210 OSTI; NTIS; GPO Dep. 
95-2639 20:27432 OSTI; NTIS; GPO Dep. 
95-2640 20:28531 OSTI; NTIS; GPO Dep. 


OOM M MMM MMMM mMmmmm 
ee ee ee eoien 


95-2641 20:28532 OSTI; NTIS; GPO Dep. 


ss 


95-2674 20:25881 OSTI; NTIS; INIS; GPO Dep. 
95-2687 20:28300 OSTI; NTIS; INIS; GPO Dep. 
95-2690 20:27751 OSTI; NTIS; GPO Dep. 
95-2692 20:27752 OSTI; NTIS; GPO Dep. 
95-2723 20:26564 OSTI; NTIS; GPO Dep. 
95-2728 20:26565 OSTI; NTIS; GPO Dep. 
95-2761 20:27364 OSTI; NTIS; GPO Dep. 
95-2762 20:27365 OSTI; NTIS; GPO Dep. 
95-2763 20:26829 OSTI; NTIS; GPO Dep. 
95-2765 20:27366 OSTI; NTIS; GPO Dep. 
95-2768 20:26262 OSTI; NTIS; GPO Dep. 


Ee 
Ef. 
Et: 
Et 
Et. 
et: 
ef. 
Et. 
Et. 
et, 
= ft, 
Ef: 


95-2769 20:26263 OSTI; NTIS; GPO Dep. 


m 
ob 


95-2770 20:26133 OSTI; NTIS; GPO Dep. 


m 
a. 


95-2771 20:26264 OSTI; NTIS; GPO Dep. 


m 
_ 


95-2772 20:26708 OSTI; NTIS; GPO Dep. 
95-2792 20:28119 OSTI; NTIS; GPO Dep. 
95-2795 20:25616 OSTI; NTIS; GPO Dep. 
95-2810 20:27002 OSTI; NTIS; GPO Dep. 
95-2812 20:27367 OSTI; NTIS; GPO Dep. 
95-2915 20:25617 OSTI; NTIS; INIS; GPO Dep. 
95-2932 20:28086 OSTI; NTIS; INIS; GPO Dep. 
95-690 20:26551 OSTI; NTIS; GPO Dep. 


m 
cal 


DE95016943 
DE95016924 MF-910 
DE95016925 MF-700 
DE95016926 MF-700 
DE95016927 MF-741 
DE95016932 MF-700 
DE95016933 MF-413 
DE95007868 MF-704; 
MF-706 
DE95009424 MF-703 
DE95009423 MF-703 


at ab at oh ath od at 


95-922 20:27748 OSTI; NTIS; GPO Dep. 

95-923 20:27749 OSTI; NTIS; GPO Dep. 
LBL- 

35336 20:26163 OSTI; NTIS; GPO Dep. 

35372 20:26238 OSTI; NTIS; GPO Dep. 


mm mmmmmmm 
88 88888888 8 


sa ot 


DE95016520 MF-S00 
DE95016435 MF- 
1322; 
MF- 
1600 
20:25328 ; NTIS; INIS; GPO Dep. : DE95012364 MF-402 
20:26311 ; NTIS; GPO Dep. : DE95016451 MF-920 
20:26270 NTIS; GPO Dep. f DE95016452 MF- 


1600 
20:27658 NTIS; GPO Dep. s DE95016416 MF-408 


mm 
— 
8 8 
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Abstract Source of 


Order Distribution 
Number Availability 


Number Category 


23 
=o 


20:27143 OSTI; NTIS; INIS; GPO Dep. 
20:27804 OSTI; NTIS; INIS; GPO Dep. 
20:28385  OSTI; NTIS; INIS; GPO Dep. 
20:28386 OSTI; NTIS; INIS; GPO Dep. 
20:27084 OSTI; NTIS; INIS; GPO Dep. 


DE95016447 MF-414 
DE95016446 MF-414 
DE95014778 MF-414 
DE95014779 MF-414 
DE95016415 MF-414 


36575 
36623 
36714 
36768 
36769 
36814 
36823 
36852 
36876 


36895 
36905 


36913 


36915 
36928 


36952 
36963 
36964 
36974 
37005 
37018 
37033 
37083 
37084 
37110 
37111 
37122 
37133 
37139 
37155 
37160 
37180 
37200 


37209 
37213 
37238 
37255 
37261 
37263 
37275 
37277 
37279 


37285 


20:27849  OSTI; NTIS; INIS; GPO Dep. 
INIS; GPO Dep. 


20:27085 
20:27144 
20:27145 
20:28112 
20:27086 
20:27805 
20:27146 
20:26312 


20:26239 


20:26240 


20:26792 
20:27147 
20:28172 
20:26709 
20:26566 
20:26793 
20:27641 
20:27539 
20:26271 


20:28012 
20:26710 


20:26761 


20:27789 
20:27540 


20:27921 
20:26794 
20:26795 
20:26313 
20:27087 
20:27541 
20:26740 
20:27248 
20:27249 
20:28133 
20:26567 
20:26711 
20:28173 
20:28174 
20:27971 
20:27088 
20:28387 
20:27542 


20:26314 
20:27642 
20:27753 
20:27895 
20:27196 
20:26635 
20:27148 
20:27250 
20:25751 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 


INIS; GPO Dep 
INIS; GPO Dep 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


; INIS; GPO Dep 
; INIS; GPO Dep 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep 


; GPO Dep. 
; GPO Dep 


; INIS; GPO Dep 
; GPO Dep. 


; GPO Dep 


; INIS; GPO Dep 
; GPO Dep. 


; INIS; GPO Dep 
; GPO Dep. 

; GPO Dep. 

; GPO Dep. 

; INIS; GPO Dep 
; INIS; GPO Dep. 
; GPO Dep. 

; INIS; GPO Dep 
; INIS; GPO Dep 
; GPO Dep. 

; INIS; GPO Dep 
; GPO Dep. 

; GPO Dep. 

; GPO Dep. 

; INIS; GPO Dep 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 


; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 


ob a oh oh ob hh od oS ahi et ae ot 
S8888383888888 


m m Mmmm Mm Mmmm mMmmmm 
_ 


—_ 


ee ek ek eh ok ok ob 


—_ ot 


_ 


ak of 


Ee 
E 
= 
E 
E 
= 
E 
= 
E 
E 
E 
e 
= 
E 
E 
E 
E 
e 
E 
= 
E 
E 
E 
= 
S 
e 
E 
= 
& 
E 
S 
E 


ee me ek we ek ek eh ek ek ek eh eh ek otk od od ot ot 


ee ek ek ek ek ot ok ot 


DE95014772 
DE95016262 
DE95016437 
DE95016454 
DE95014780 
DE95014800 
DE95014773 
DE95016466 
DE95016450 


DE95016444 


DE95016445 


DE95006576 
DE95016422 
DE95014776 
DE95016464 
DE95016442 
DE95015143 
DE95014786 
DE95015142 
DE95016653 


DES95012365 
DE95016439 


DE95016521 


DE95014832 
DE95014777 


DE96000139 
DE95014875 
DE95014781 
DE95016522 
DE95016431 
DE95016523 
DE95016524 
DE95014874 
DE95014873 
DE95014834 
DE95016436 
DE95014876 
DE95014835 
DE95014837 
DE95014833 
DE95016421 
DE95014793 
DE95014788 


DE95016525 
DE95016424 
DE95015140 
DE95014775 
DE95014768 
DE95016417 
DE95014771 
DE95016441 
DE95014868 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF- 
1600 
MF- 
1322 
MF- 
1322: 
MF- 
1600 
MF-401 
MF-414 
MF-406 
MF-404 
MF-404 
MF-401 
MF-408 
MF-403 
MF- 
1322 
MF-414 
MF-426; 
MF-404 
MF- 
1400 
MF-414 
MF- 
2000 
MF-414 
MF-401 
MF-401 


MF-410 
MF-814 
MF-401 
MF-414 
MF-414 
MF-410 
MF-404 
MF-404 
MF-404 
MF-404 
MF-414 
MF-414 
MF-419 
MF- 
1240 
MF-300 
MF-407 
MF-403 
MF-414 
MF-414 
MF-404 
MF-413 
MF-414 
MF- 
1240 


20:26315 - GPO Dep. 


_ 


DE95016432 MF- 
1600 
DE95016434 MF-414 


m m mmmmmmmmm 
8 8 S8888ssss 


37290 20:27251 ; INIS; GPO Dep. 


_ 
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Report 
Number 


37295 
37300 


37330 
37333 


37334 
37339 


37342 
37348 
37349 
37360 
37363 
37373 
37380 


37385 
37413 
37414 
37438 
37439 
37440 
37448 
37485 


37486 


LBL-PUB— 
5413 

LRP- 
516/95 
517/95 
519/95 
520/95 

LS- 
112 
156 
158 
159 
161 
163 
164 
169 


170 


182 
192 


194 
195 


198 
199 
201 
202 
206 
210 
211 
212 
217 
221 
222 


223 


Abstract 
Number 


20:28113 
20:26316 


20:27745 
20:25329 


20:26796 
20:27543 


20:26810 
20:26762 
20:26811 
20:26636 
20:28039 
20:28087 
20:27544 


20:27252 
20:27149 
20:27545 
20:26712 
20:27806 
20:27922 
20:25330 
20:27598 


20:27599 


20:27762 


20:28301 
20:28302 
20:28303 
20:28304 


20:27089 
20:27150 
20:27151 
20:27152 
20:25649 
20:27153 
20:27154 
20:27155 


20:27156 


20:27197 
20:27157 


20:27198 
20:27090 


20:27199 
20:27200 
20:27201 
20:27158 
20:27159 
20:27091 
20:27058 
20:27160 
20:27161 
20:27092 
20:27162 


20:27163 


Source of 
Availability 


OSTI; 
OSTI:; 


OSTI; 
OSTI:; 


OSTI; 
OSTI; 


OSTI; 
OSTI:; 
OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI: 
OSTI:; 
OSTI; 
OST}; 
OSTI: 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OST}; 
OSTI; 
OSTI:; 


OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS: 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
INIS; NTIS; GPO Dep. 
NTIS; 
NTIS; 
NTIS; INIS; GPO Dep. 


NTIS; 


NTIS; INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
INIS; GPO Dep 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS: GPO Dep. 
INIS: GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep 


INIS: GPO Dep. 


GPO Dep. 


GPO Dep 


INIS; GPO Dep 


INIS 
INIS 
INIS 
INIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


mmmmmmm 
ok ak mk wh ab ob wt 


mmmmmmmm 
oh at ah ab ub ah ab ok 


m 


m 


ek ek ek ek otk od od od 


mmmmmm mm mm m mmm mmimmm 
aa ok wh walk 


ak ek ok ok ot ot 


Order 
Number 


DE95014774 
DE95016526 


DE95016448 
DE95015138 


DE95016458 
DE95016527 


DE95014867 
DE95016419 
DE95016418 
DE95014783 
DE95016528 
DE95016453 
DE95016529 


DE95014877 
DE95016420 
DE95016433 
DE95016449 
DE95016530 
DE95016440 
DE95016531 
DE95016532 


DE95016533 


DE95014797 


DE96601119 
DE96601133 
DE96601134 
DE96601139 


DE95015555 
DE95015499 
DE95015554 
DE95015570 
DE95015492 
DE95015494 
DE95015495 
DE95015229 


DE95015228 


DE95015385 
DE95015225 


DE95015218 
DE95015219 


DE95015562 
DE95015563 
DE95015565 
DE95015566 
DE95015567 
DE95015396 
DE95015395 
DE95015394 
DE95015397 
DE95015210 
DE95015209 


DE95015236 


Ls 


Distribution 
Category 


MF-414 
MF- 
1600 
MF-402 
MF- 
2010 
MF-401 
MF- 
2010 
MF-401 
MF-401 
MF-401 
MF-404 
MF-413 
MF-413 
MF- 
2010 
MF-414 


MF-402 
MF-404 
MF-401 
MF-414 
MF-800 
MF- 
1400 
MF- 
1400 


MF-400 


MF-411 
MF-411 
MF-411 
MF-411 
MF-411 
MF-411 
MF-41 1 
MF-414; 
MF-411 
MF-414; 
MF-411 
MF-414 
MF-414; 
MF-411 
MF-414 
MF-414: 
MF-411 
MF-411 
MF-411 
MF-411 
MF-411 
MF-411 
MF-414: 
MF-411 
MF-414: 
MF-411 
MF-414; 
MF-411 
MF-414; 
MF-411 
MF-414; 
MF-411 
MF-414; 
MF-411 
MF-414; 
MF-411 
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LS— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


S 
3. 


224 20:27164 OSTI; NTIS; INIS; GPO Dep. 


m 
8 


DE95015235 MF-414: 
MF-411 
DE95015557 MF-411 
DE95015558 MF-411 
DE95015559 MF-411 
DE95015560 MF-411 
DE95015561 MF-411 
DE95015569 MF-411 
DE95015208 MF-414: 
MF-411 
DE95015386 MF-414: 
MF-411 
DE95015837 MF-411 


226 20:27165 OSTI; NTIS; GPO Dep. 
227 20:27202 OSTI; NTIS; GPO Dep 
228 20:27203 OSTI; NTIS; GPO Dep. 
229 20:27204 OSTI; NTIS; GPO Dep. 
230 20:27093 OSTI; NTIS; GPO Dep. 
234 20:27166 OSTI; NTIS; GPO Dep. 
236 20:27167 OSTI; NTIS; INIS; GPO Dep. 


mmmmmmm 
8888838 


237 20:27168 OSTI; NTIS; INIS; GPO Dep. 


mem 
a ie 
8 8 


242 20:27094 OSTI; NTIS; INIS; GPO Dep. 
MPI-Ph— 
93-58 20:28017 See SSCL-Preprint-497 
MSE- 
14 20:27518 See DOE/ID/12735—-T36 
MTR- 
94W0000114-Vol.2 20:26096 See NUREG/CR-6263-Vol.2 
NAL 
9305-01 20:28525 See LA-SUB-95-67 
NASA/CR- 
195446 20:26450 See DOE/NASA-0336-5 
NEI-DK-— 
2056 20:26164 OSTI; NTIS; INIS DE95796415 
2057 20:25683 OSTI; NTIS DE95796426 
2058 20:25772 OSTI; NTIS DE95796434 
2059 20:25692 OSTI; NTIS DE95796427 
2072 20:25764 OST}; NTIS DE95796433 
2073 20:25765 OSTI; NTIS DE95796432 
2074 20:25766 OSTI; NTIS DE95796431 
2075 20:25767 OSTI; NTIS DE95796430 
2076 20:25768 OSTI; NTIS DE95796429 
2077 20:25769 OST]; NTIS DE95796428 
NEI-FL- 
222-Vol.3 20:26317 OSTI; NTIS DE95796395 
263 20:26568 OSTI; NTIS DE95796397 
NEL-SE- 
203 20:26222 OST; NTIS; Also available from NUTEK, S-117 DE95796336 
86 Stockholm, Sweden 
204 20:26223 OSTI; NTIS; Also available from NUTEK, S-117 DE95796335 
86 Stockholm, Sweden 
NIF-LLNL— 
93-043-App.A-Vol.1- 20:28439 See UCRL-PROP-—1 17093-App.A-Vol.1-Bk.3 
Bk.3 
93-058-App.A- 20:28437 See UCRL-PROP—1 17093-App.A-Vol.1-Bk.1 
Vol.1.Bk.1 
93-089-App.E-Vol.4- 20:28455 See UCRL-PROP-—1 17093-App.E-Vol.4-Bk.1 
Bk.1 
93-251-App.A- 20:28437 See UCRL-PROP—1 17093-App.A-Vol.1-Bk.1 
Vol.1.Bk.1 
93-252-App.A-Vol.1- 20:28438 See UCRL-PROP-—1 17093-App.A-Vol.1-Bk.2 
Bk.2 
94-107-App.F 20:28458 See UCRL-PROP—1 17093-App.F 
94-113-App.A-Vol.1- 20:28437 See UCRL-PROP-—1 17093-App.A-Vol.1-Bk.1 
Bk.1 


94-113-App.A-Vol.1- 20:28438 See UCRL-PROP-—117093-App.A-Vol.1-Bk.2 
Bk.2 


94-113-App.A-Vol.1- 20:28439 See UCRL-PROP-1 17093-App.A-Vol.1-Bk.3 
Bk.3 


94-113-App.A-Vol.2- 20:28440 See UCRL-PROP-—1 17093-App.A-Vol.2-Bk.1 
Bk.1 


94-113-App.A-Vol.2- 20:28441 See UCRL-PROP—1 17093-App.A-Vol.2-Bk.2 
Bk.2 


94-113-App.A-Vol.2- 20:28442 See UCRL-PROP-—1 17093-App.A-Vol.2-Bk.3 
Bk.3 


94-113-App.A-Vol.2- 20:28443 See UCRL-PROP-117093-App.A-Vol.2-Bk.4 
Bk.4 

94-113-App.B-Vol.1 20:28444 See UCRL-PROP-117093-App.B-Vol.1 

94-113-App.B-Vol.2 20:28445 See UCRL-PROP-117093-App.B-Vol.2 

94-113-App.B-Vol.3 20:28446 See UCRL-PROP-117093-App.B-Vol.3 
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NREL/TP- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


Distribution 
Category 


94-113-App.C 20:28447 See UCRL-PROP-117093-App.C 
94-113-App.D 20:28448 See UCRL-PROP-—117093-App.D 
94-113-App.E-Vol.1- 20:28449 See UCRL-PROP-—1 17093-App.E-Vol.1-Bk.1 
Bk.1 
94-113-App.E-Vol.1- 20:28450 See UCRL-PROP-—117093-App.E-Vol.1-Bk.2 
Bk.2 
94-113-App.E-Vol.1- 20:28451 See UCRL-PROP-—1 17093-App.E-Vol.1-Bk.3 
Bk.3 
94-113-App.E-Vol.2 20:28452 See UCRL-PROP-—117093-App.E-Vol.2 
94-113-App.E-Vol.3- 20:28453 See UCRL-PROP—1 17093-App.E-Vol.3-Bk.1 
Bk. 1 
94-113-App.E-Vol.3- 20:28454 See UCRL-PROP-117093-App.E-Vol.3-Bk.2 
Bk.2 
94-113-App.E-Vol.4- 20:28455 See UCRL-PROP-117093-App.E-Vol.4-Bk.1 
Bk.1 
94-113-App.E-Vol.4- 20:28456 See UCRL-PROP-1 17093-App.E-Vol.4-Bk.2 
Bk.2 
94-113-App.E-Vol.4- 20:28457 See UCRL-PROP-117093-App.E-Vol.4-Bk.3 
Bk.3 
94-113-App.F 20:28458 See UCRL-PROP-117093-App.F 
94-113-ES 20:28459 See UCRL-PROP-117093-ES 
94-113-Vol.2 20:28460 See UCRL-PROP-—1 17093-Vol.2 
94-113-Vol.3 20:28461 See UCRL-PROP-117093-Vol.3 
94-113-Vol.4 20:28462 See UCRL-PROP-—1 17093-Vol.4 
94-113-Vol.5 20:28463 See UCRL-PROP-—117093-Vol.5 
94-115- 20:28437 See UCRL-PROP-—117093-App.A-Vol.1-Bk.1 
App.A.Vol.1.Bk.1 
94-119-App.E-Vol.4- 20:28457 See UCRL-PROP-—117093-App.E-Vol.4-Bk.3 
Bk.3 
94-122-App.A-Vol.1- 20:28438 See UCRL-PROP-117093-App.A-Vol.1-Bk.2 
Bk.2 
94-124-App.E-Vol.4- 20:28455 See UCRL-PROP-—117093-App.E-Vol.4-Bk.1 
Bk.1 
94-137-App.A-Vol.1- 20:28438 See UCRL-PROP-—117093-App.A-Vol.1-Bk.2 
Bk.2 
94-167-App.E-Vol.4- 20:28455 See UCRL-PROP—117093-App.E-Vol.4-Bk.1 
Bk. 1 
94-168-App.E-Vol.4- 20:28455 See UCRL-PROP—117093-App.E-Vol.4-Bk.1 
Bk. 1 
94-209-App.E-Vol.4- 20:28455 See UCRL-PROP-—117093-App.£-Vol.4-Bk.1 
Bk. 1 
NIFS- 
338 20:28305 OSTI; NTIS; INIS DE95502161 
339 20:28306 OSTI; NTIS; INIS DE95502160 
340 20:28307 OSTI; NTIS; INIS DE95502170 
342 20:28308 OSTI; NTIS; INIS DE95502164 
343 20:28388 OSTI; NTIS; INIS DE95502163 
344 20:28309 OSTI; NTIS; INIS DE95502165 
345 20:28310 OSTI; NTIS; INIS DE95502159 
346 20:28311 OSTI; NTIS; INIS DE95502158 
NIFS-DATA- 
23 20:28389 OSTI; NTIS; INIS DE95502156 
24 20:28134 OSTI; NTIS; INIS DE95502162 
NIFS-MEMO- 
16 20:28390 OST}; NTIS; INIS DE95502157 
NREL/SP- 
413-8250 20:26713 OSTI; NTIS; GPO Dep. .99: DE95009278 MF- 


1250 
NREL/TP-— 


411-8111 20:25719 OSTI; NTIS; GPO Dep : DE95009243 MF- 


1250 
411-8116 20:25720 OST]; NTIS; GPO Dep. : DE95009272 MF- 


1262 
411-8244 20:25721 OSTI; NTIS; GPO Dep. ; DE95009285 MF- 


1280 
411-8245 20:25722 OSTI; NTIS; GPO Dep. DE95009286 MF- 


1280 
411-8246 20:25723 OSTI; NTIS; GPO Dep. ; DE95009287 MF- 


1262 
411-8248 20:25724 OSTI; NTIS; GPO Dep. ; DE95009288 MF- 


1280 
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NREL/TP— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


425-7633 20:26465 OSTI; NTIS; GPO Dep : DE95009289 MF- 


1500 
430-7978 20:26410 OSTI; NTIS; GPO Dep. ; DE95009259 MF- 


1414 
431-8143 20:25656 OSTI; NTIS; INIS; GPO Dep. DE95009275 MF- 


1360 
441-6924 20:25773 OSTI; NTIS; GPO Dep ; DE95009261 MF- 


1213 
442-6915 20:25774 ; NTIS; GPO Dep DE95009271 MF- 


1211 
451-8120 20:25725 ; NTIS; GPO Dep ; DE95009256 MF- 


1264 
452-8106 20:26363 ; NTIS; GPO Dep ; DE95009262 MF- 


1600 
461-7281 20:26871 ; NTIS; GPO Dep DE95009255 MF- 


1600 
463-7671 20:26411 ; NTIS; GPO Dep : DE95009241 MF- 


1320 
72-6231 20:26364 OST}; S; GPO Dep DE94000280 MF- 


1600 
NUREG— 


0040-Vol.19-No.2 20:25887 OSTI; NTIS; INIS; GPO T195016907 
0304-Vol.20-No.1 20:25888 OSTI; NTIS; INIS; GPO T195016189 
0325-Rev.18 20:25889 OSTI; NTIS; INIS; GPO T195016200 
0525-Vol.2-Rev.3 20:25618 OSTI; NTIS; GPO; INIS T195015679 
0540-Vol.17-No.5 20:25331 OSTI; NTIS; GPO; INIS T195015666 
0540-Vol.17-No.6 20:25804 OSTI; NTIS; GPO; INIS 7195016183 
0750 20:25643 OSTI; NTIS; INIS; GPO T1I95016663 
0750-Vol.41-No.5 20:25890 OSTI; NTIS; GPO; INIS 7195015351 
0750-Vol.42-No.1 20:25891 OSTI; NTIS; INIS; GPO T195017020 
0940-Vol.14-No.2-Pt. 20:25654 OSTI; NTIS; INIS; GPO T1I95017058 
0940-Vol.14-No.2-Pt 20:25892 OSTI; INIS; NTIS; GPO T1I95016909 
0940-Vol.14-No.2-Pt. 20:25893 OSTI; NTIS; INIS; GPO 7195017306 
1266-Vol.9 20:26066 OSTI; NTIS; GPO; INIS T195014896 
1272-Vol.8-No.2 20:25555 OSTI; NTIS; GPO; INIS T195015667 
1275-Vol.10 20:26067 OSTI; NTIS; GPO; INIS T195014435 
1307-Rev.5 20:26068 OSTI; INIS; GPO; NTIS T195016908 
1363-Vol.6 20:25894 OSTI; NTIS; INIS TI95017022 
1423-Vol.5 20:25332 OSTI; NTIS; INIS; GPO T1I95017305 
1434-Vol.1-Rev.1 20:25810 OST; NTIS; INIS; GPO T195013538 
1519 20:25936 OSTI; NTIS; INIS; GPO 7195017243 
1522 20:26069 OSTI; INIS; GPO; NTIS T1I95016639 
NUREG/CP-— 
0142-Vol.1 20:26085 OSTI; NTIS; INIS; GPO 7195017077 
0142-Vol.2 20:26086 OST}; NTIS; INIS; GPO 7195017078 
0142-Vol.3 20:26087 OSTI; NTIS; INIS 7195017079 
0142-Vol.4 20:26088 OSTI; NTIS; INIS; GPO T195017080 
0146 20:25970 OSTI; NTIS; INIS; GPO 7195016110 
NUREG/CR- 
2907-Vol.13 20:26028 OSTI; NTIS; INIS; GPO 7195017308 
3469-Vol.8 20:26089 OSTI; NTIS; GPO; INIS 7195012810 
4219-Vol.10-No.2 20:25971 OSTI; NTIS; GPO; INIS 7195012816 
5229-Vol.7 20:25338 OSTI; NTIS; GPO; INIS 7195012818 
5535-Vol.2 20:26090 OSTI; NTIS; INIS; GPO T195017606 
5535-Vol.5-Rev. 1 20:26091 OSTI; NTIS; INIS; GPO T195017604 
5591 -Vol.5-No.2 20:26569 OSTI; NTIS; INIS; GPO TI95016159 
5758-Vol.5 20:25899 OSTI; NTIS; INIS; GPO 7195016475 
5944-Vol.2 20:25972 OSTI; NTIS; GPO; INIS TI95015931 
6016 20:25973 OSTI; NTIS; GPO; INIS 7195012813 
6089 20:25974 OSTI; NTIS; INIS; GPO 7195017245 
6114-Vol.2 20:27546 OSTI; NTIS; GPO; INIS T195012814 
6125-Vol.2 20:27643 OSTI; NTIS; GPO; INIS 7195012812 
6125-Vol.3 20:27720 OSTI; NTIS; GPO; INIS 7195016111 
6143-Vol.1 20:25813 OSTI; NTIS; INIS; GPO Ti95016583 
6150-Vol.4 20:25917 OSTI; NTIS; INIS; GPO T195014941 
6150-Vol.2 20:26092 OSTI; NTIS; GPO; INIS T195015036 
6150-Vol.3 20:26093 OSTI; NTIS; GPO; INIS TI95015066 
6150-Vol.4 20:26094 OSTI; NTIS; INIS 7195015168 
6150-Vol.5 20:26029 OSTI; NTIS; INIS; GPO 7195014948 
6184 20:26095 OSTI; NTIS; INIS; GPO T1I95014950 
6188-Vol.2 20:25339 OSTI; NTIS; INIS; GPO 7195017307 
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Report 
Number 


6261 

6263-Vol.2 

6277-Vol.1 

6277-Vol.2 

6277-Vol.3 

6277-Vol.4 

6277-Vol.5 

6287 

6308 

6313-Vol.1 

6313-Vol.2 

6325 

6328 

6334 

6335 

6347 

6351 
NUTEK-R- 

94-60 

95-4 

95-8 

95-13 

95-23 
NYSERDA- 

95-7 


95012974 


ORNL- 
6734/V2 
6748 
6809 
6843 
6856 


6868 
6869 
6871 


6872 
6873 


6874 


ORNL/CDIAC- 


34/R5 
ORNL/CON- 

416 

418 

419 

420 


ORNVER- 
230/R1 


249/R1 


249/R2 


Abstract 
Number 


20:26030 
20:26096 
20:27644 
20:27645 
20:27646 
20:27647 
20:27648 
20:28490 
20:27547 
20:25975 
20:25976 
20:25918 
20:26876 
20:25977 
20:26570 
20:25340 
20:25341 


20:26466 
20:26458 
20:26265 
20:26467 
20:26468 


20:25684 


20:25693 


20:25798 


20:25972 
20:25973 
20:25882 
20:27482 
20:26375 
20:26837 
20:26714 
20:25689 


20:26376 
20:26172 


20:26498 


20:27483 


20:26412 


20:26241 


20:26242 


20:26413 


20:25619 


20:25653 


20:25556 


Source of 
Availability 


OSTI; NTIS; INIS: GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS: GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; GPO 

OSTI; NTIS; GPO; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; The New York State Energy Re- 
search and Development Authority, 2 Empire 
State Plaza, Suite 1901, Albany, New York 
12223-1253.; GPO Dep. 

OSTI; NTIS; New York State Energy Research 
and Development Authority, 2 Empire State 
Plaza, Suite ‘901, Albany, New York 12223- 
1253.; GPO Dep. 

OSTI; New York State Energy Research and 
Development Authority, Two Empire State 
Plaza, Suite 1901, Albany, NY 12223-1253 
(United States) 


See NUREG/CR-5944-Vol.2 
See NUREG/CR-6016 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


E 1.99: 


Order 
Number 


7195017018 
T195015162 
T195015686 
T195015687 
T195015688 
T195015689 
T195015690 
T195012809 
T195014938 
T195015064 
T1I95015065 
7195017246 
7195016712 
7195016538 
7195016720 
T195016096 
T195017021 





DE95796332 
DE95796331 
DE95796330 
DE95796329 
DE95796338 


DE95016320 


DE95016319 


7195012974 


DE95011773 
DE95016518 
DE95016377 
DE95017196 
DE95015590 
DE95017184 


DE95016397 
DE95016382 


DE95015441 
DE95013997 
DE95015661 
DE95015997 
DE95017193 


DE95015660 


DE95016168 
DE95014995 


DE95016574 


ORNL/ER- 


Distribution 
Category 


MF-528 
PC-402 
MF- 
1500 
MF-405; 
MF-413 
PC- 
1425 
MF- 
1312 


MF- 
1500 
MF-114 


MF-402 


MF- 
1320 
MF- 
1322 
MF- 
1320 
MF- 
1320 


MF- 
2050 
MF- 
2070 
MF- 
2050 
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ORNL/ER- 

Report 

Number 
298 


311 


ORNL/ER/Sub- 
87-99053/74 


ORNL/GWPO- 


015 


ORNL/M- 
4080 
4230 
4315 
4592 
4614 
4616 
ORNL/RASA- 
95/13 


ORNL/SUB- 


90-SF521/03 
94-SR707/1 


ORNL/Sub- 


94-SS112/01 


ORNL/TM- 


11568-Vol.5-No.2 


12716 
12733 
12742 
12771 
12801 
12813 
12813 
12815 
12829 
12830 
12857 


12858 


12860 


12862 


12870 
12887 


12888 
12907 
12912 


12932 
12934 
12963 


12970 
12974 


12984 
12997 
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Abstract 
Number 


20:28565 


20:25557 


20:25558 


20:25559 


20:25342 


20:25343 


20:25497 


20:26050 
20:28392 
20:27443 
20:25497 
20:25307 
20:25308 


20:27548 


20:26571 
20:26637 


20:26638 


20:26569 
20:25498 
20:28533 
20:25560 
20:25814 
20:26030 
20:26877 
20:26878 
20:26715 
20:26051 
20:28534 
20:25749 


20:25750 


20:26173 


20:25747 


20:27307 
20:25344 


20:25499 
20:27721 
20:27549 


20:26879 
20:28535 
20:26572 


20:26876 
20:25345 


20:25879 
20:27550 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


GPO Dep. 


INIS; GPO Dep 


: GPO Dep. 


See ORNL/GWPO-015 
See ES/WN-47 
See ES/WM-49 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


See NUREG/CR-5591-Vol.5-No.2 


OSTI; NTIS 
OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 


; INIS; GPO Dep 


; GPO Dep. 
; GPO Dep. 


- GPO Dep 


; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep 
; INIS; GPO Dep 


See NUREG/CR-6261 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 


; INIS; GPO Dep 
; GPO Dep. 
; GPO Dep. 


See NUREG/CR-6328 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


; INIS; GPO Dep 


; INIS; GPO Dep. 
: INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


Order 
Number 


DE95014996 
DE95017406 
DE95016173 
DE95016169 


DE95016170 


DE95016128 


DE95017048 


DE95015768 
DE95014461 
DE95016127 


DE95016566 


DE95014290 
DE95015796 


DE95017795 


DE95015766 
DE95017197 
DE95014462 
DE95015020 


DE95014347 
DE95014900 
DE95015799 
DE95016174 
DE95016770 
DE95015019 


DE95015017 
DE95015016 
DE95015018 


DE95017195 
DE95017139 


DE95016771 
DE95014463 
DE95015798 


DE95015797 
DE95016399 
DE95016129 
DE95015662 


DE95016236 
DE95016166 


Distribution 
Category 


MF- 
2000 
MF- 
2000 
MF- 
2000 
MF- 
2020 
MF- 
2020 


MF- 
2000 


MF- 
2010 


MF-406 
MF-423 





PNL-— 


Abstract Source of Order 


Distribution 
Number Availability 


Number Category 


20:25561 OSTI; NTIS; INIS; GPO Dep. .99: DE95016126 MF- 


2010; 
MF- 
2070 
13008 20:27551 OSTI; NTIS; INIS; GPO Dep. .99: DE95015767 MF-402: 
MF-407 
13033 20:27552 OSTI; NTIS; INIS; GPO Dep .99: DE95017194 MF- 
2070 


13043 20:26052 OSTI; NTIS; GPO Dep 98: DE95017061 MF-410 


9593/V10-N2 20:25971 See NUREG/CR-4219-Vol.10-No.2 
PATENTS-US— 
A095560 20:28393 OSTI; NTIS (US Sales Only); GPO Dep. 
A8000310 20:27293  OSTI; NTIS (US Sales Only); GPO Dep. 
A8052927 20:27649 OSTI; NTIS (US Sales Only); GPO Dep. 
A8067911 20:26639 OSTI; NTIS (US Sales Only); GPO Dep. 
A8067919 20:27276 OSTI; NTIS (US Sales Only); GPO Dep. 
A8068033 20:27553 OSTI; NTIS (US Sales Only); GPO Dep. 
A8070524 20:26453 OSTI; NTIS (US Sales Only); GPO Dep. 
A8070740 20:25658 OSTI; NTIS (US Sales Only); GPO Dep. 
A8070749 20:27277  OSTI; NTIS (US Sales Only); GPO Dep. 
A8070807 20:26880 OSTI; NTIS (US Sales Only); GPO Dep. 
A8070835 20:28394 OSTI; NTIS (US Sales Only); GPO Dep. 
A8072310 20:27003 OSTI; NTIS (US Sales Only); GPO Dep. 
A8072371 20:28395 OSTI; NTIS (US Sales Only); GPO Dep. 
A8073240 20:28536 OSTI; NTIS (US Sales Only); GPO Dep. 
A8073375 20:27284 OSTI; NTIS (US Sales Only); GPO Dep. 
A8076881 20:25346 OSTI; NTIS (US Sales Only); GPO Dep 
) 
) 


DE95017130 MF-421 
DE95009953 MF-500 
DE95015103 MF-408 
DE95015044 MF-704 
DE95015041 MF-704 
DE95015038 MF-706 
DE95017104 MF-706 
DE95015025 MF-704 
DE95017105 MF-706 
DE95017106 MF-706 
DE95017115 MF-423 
DE95017116 MF-706 
DE95017107 MF-424 
DE95017103 MF-505 
DE95017108 MF-706 
DE95017111 MF-401 
DE95017117 MF-704 
DE95017112 MF-706 
DE95017113 MF-706 
DE95017114 MF-706 
DE95017134 MF-406 
DE95017118 MF-706 
DE95017119 MF-906 
DE95017120 MF-706 
DE95017121 MF-706 
DE95017122 MF-706 
DE95017123 MF-706 
DE95017124 MF-704 
DE95017125 MF-706 
DE95017126 MF-704 
DE95017127 MF-706 
DE95017128 MF-102 
DE95017129 MF-408 
DE95017131 MF-500 
DE95017132 MF-406 
DE95017133 MF-406 


A8077700 20:26716 OSTI; NTIS (US Sales Only); GPO Dep. 


A8081462 20:27295 OSTI; NTIS (US Sales Only); GPO Dep. 

A8083223 20:27278 OSTI; NTIS (US Sales Only); GPO Dep. 
A8083229 20:27296 OSTI; NTIS (US Sales Only); GPO Dep. 
A8084093 20:28537 OSTI; NTIS (US Sales Only); GPO Dep. 
A8087221 20:27004 OSTI; NTIS (US Sales Only); GPO Dep. 
A8087550 20:27297 OSTI; NTIS (US Sales Only); GPO Dep. 
A8088534 20:26881 OSTI; NTIS (US Sales Only); GPO Dep. 
A8089648 20:26882 OSTI; NTIS (US Sales Only); GPO Dep. 
A8089679 20:27298 OSTI; NTIS (US Sales Only); GPO Dep. 
A8089920 20:25782 OSTI; NTIS (US Sales Only); GPO Dep. 
A8090271 20:27299 OSTI; NTIS (US Sales Only); GPO Dep. 
A8090272 20:25347 OSTI; NTIS (US Sales Only); GPO Dep. 
A8091013 20:26797 OSTI; NTIS (US Sales Only); GPO Dep 
A8092090 20:27005 OSTI; NTIS (US Sales Only); GPO Dep. 
A8092107 20:25114 OSTI; NTIS (US Sales Only); GPO Dep. 
A8095555 20:27650 OSTI; NTIS (US Sales Only); GPO Dep. 
A8097 187 20:27006 OSTI; NTIS (US Sales Only); GPO Dep. 
A8097190 20:25073 OSTI; NTIS (US Sales Only); GPO Dep. 
A8098920 20:25348 OSTI; NTIS (US Sales Only); GPO Dep. 
A8145568 20:26596 See UCRL-ID—121314 

PNL- 
10202 20:28538 OSTI; NTIS; GPO Dep 
10233 20:27560 $OSTI; NTIS; INIS; GPO Dep 
10257 20:25360 OSTI; NTIS; INIS; GPO Dep 


MMMM MM MMMM MMMMMMMMM MMMM 
meh eB mek ed eh wh et ok ok wk wk wd od wd wh th wt ok wb oh ok ek ed ob ok ot oh ot ot oh mh oh ot oh mt ot 


DE95017590 MF-401 
DE95015970 MF-603 
DE95015808 MF- 
2030 
DE95015809 MF-606 
DE95015814 MF- 


2070 
10389 20:25363 OSTI; NTIS; INIS; GPO Dep .99: DE95015404 MF- 


a od ot 


10280 20:25361 OSTI; NTIS; INIS; GPO Dep 
10288 20:25362 OSTI; NTIS; INIS; GPO Dep 


mm mmm 


st ot 


2070 
10412-Rev.1 20:27561 OSTI; NTIS; INIS; GPO Dep .99: DE95017017 MF- 
2030 


10414-Ver.2.1 20:28566 OSTI; NTIS; GPO Dep .99: DE95012398 
10418 20:25364 OSTI; NTIS; INIS; GPO Dep .99: DE95015406 


10420 20:25365 OSTI; NTIS; GPO Dep 98: DE95015806 
10466 20:25366 OSTI; NTIS; INIS; GPO Dep .99: DE95015405 


10473 20:25367 OSTI; NTIS; INIS; GPO Dep .99: DE95016041 


20:25368 ; NTIS; INIS; GPO Dep e DE95015772 
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PNL- 
Report 
Number 


10507 
10519-3 


10537 
10543 
10553 


10558 
10564 


10578 
10582 


10586 
10588 


10597 


10598 
10599 


10602 
10604 
10605 


10610 
10611 
10615 


10623 
10629 


10638-Vol.5 
10650 


10653 
10659 
10661 


10682 
10688 


10689 
10690 
10705-Vol.3 
8623 

8724 

9405 

9462 


PNL-SA-— 
23468 
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Abstract 
Number 


20:25369 
20:26211 


20:26244 
20:26366 
20:25500 


20:26397 
20:25370 


20:25371 
20:25562 


20:27484 
20:25372 


20:25373 


20:25374 


20:25375 


20:25376 


20:25377 
20:25378 


20:26462 
20:26212 
20:25379 


20:26174 
20:28539 
20:25620 


20:25380 
20:26367 


20:25899 
20:25381 


20:27485 
20:27724 
20:25382 


20:25383 
20:25563 


20:28540 
20:25501 
20:25621 
20:26198 
20:27722 
20:27723 
20:26414 


20:27562 


Source of 
Availability 


OSTI; 


NTIS; 


; NTIS; 


; NTIS; 


: NTIS; 


- NTIS; 


: NTIS; 
: NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 
- NTIS; 


OSTI; 


OSTI:; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 


- INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 


NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


See NUREG/CR-5758-Vol.5 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OST!; 
OSTI; 


OSTI; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


8888388 


m 
8 


Order 
Number 


DE95017591 
DE95017221 


DE95015376 
DE95016116 
DE95016519 


DE95016118 
DE95016774 


DE95015471 
DE95016773 


DE95014197 
DE95016042 


DE95016043 


DE95016040 


DE95016039 


DE95015813 


DE95015807 
DE95015750 


DE95015446 
DE95015472 
DE95016683 


DE95016633 
DE95016578 
DE95017599 


DE95016115 


DE95015805 


DE95016637 


DE95016769 
DE95016580 
DE95016635 


DE95016775 
DE95017601 


DE95016579 
DE95016682 
DE95016956 
DE95015685 
DE95016636 
DE95016235 
DE95017137 


DE95011412 


Distribution 
Category 


MF-510 
MF- 
1400 
MF- 
1600 
MF- 
1600 
MF- 
2000 
MF-406 
MF- 
2030 
MF- 
1419 
MF- 
2030 
MF-402 
MF- 
2030; 
MF- 
2070 
MF- 
2030 
MF- 
2030; 
MF- 
2070 
MF- 
2030; 
MF- 
2070 
MF- 
2070 
MF-606 
MF- 
2070 
MF-406 
MF-906 
MF- 
2010 
MF-620 
MF-620 
MF- 
2050: 
MF-510 
MF- 
2020 
MF- 
1600 


MF- 
2030 
MF-902 
MF-405 
MF- 
2030 
MF-510 
MF- 
2010; 
MF-602 
MF-620 
MF-600 
MF-940 
MF-630 
MF-610 
MF-610 
MF- 
1400 


MF- 
2010 





PPPL- 


Abstract Source of Order 


Distribution 
Number Availability l Number 


Category 


20:27486 OSTI; NTIS; GPO Dep. .99: DE95014636 MF-402 

20:26368 OSTI; NTIS; GPO Dep. .99: DE95014624 MF-400 

20:25384 OSTI; NTIS; INIS; GPO Dep. 99: DE95014176 MF- 
2030 

20:26949 OSTI; NTIS; GPO Dep. 1.99: DE95014638 

20:26640 OSTI; NTIS; GPO Dep. .99: DE95014180 MF-113 

20:28541 OSTI; NTIS; GPO Dep. .99: DE95015803 MF- 


2000 
20:26398 OSTI; NTIS; GPO Dep. .99: DE95014179 MF- 


2020 
20:27253 OSTI; NTIS; GPO Dep. E 1.99: DE95016812 MF-900 
20:27487 OSTI; NTIS; INIS; GPO Dep. 1.99: DE95014184 MF- 


2000 
20:27446 OSTI; NTIS; GPO Dep. .99: DE95014183 MF- 


2000 
20:25385 OSTI; NTIS; INIS; GPO Dep. .99: DE95007261 MF- 
2030; 
MF- 
2010; 
MF- 
2020 
DE95015827 MF-110 
DE95016800 MF-906 
DE95014191 MF- 
2000 
DE95016796 MF-408 
DE95016803 MF-403 
DE95016805 MF-402 
DE95016797 MF-408 
DE95014189 MF-901 
DE95016798 MF-406 
DE95014188 MF- 
2010; 
MF-402 
DES5016820 MF-704 
DE95014619 MF-940 
DE95014618 MF- 
2070 
DE95016804 MF-515 
DE95014611 MF-404 
DE95015876 MF-605 
DE95016808 MF-407 
DE95015804 MF-600 
DE95016807 MF-810 
DE95014178 MF- 
2070 
DE95016809 MF-812 
DE95016814 MF- 
1370 
DE95016815 MF- 


1320 
20:26267 OSTI; NTIS; GPO Dep. .99: DE95014181 MF-111 


20:26764 OSTI; NTIS; GPO Dep. -99: DE95016817 MF-401 
20:25390 OSTI; NTIS; INIS; GPO Dep. 99: DE95014640 MF-400 
20:26717 OSTI; NTIS; GPO Dep. 99: DE95015969 MF-404 


20:26266 OSTI; NTIS; GPO Dep. 
20:27007 OSTI; NTIS; GPO Dep. 
20:25564 OST}; NTIS; INIS; GPO Dep. 


mmm 
ab ah ot 


20:27600 OSTI; NTIS; GPO Dep. 
20:27601 OSTI; NTIS; GPO Dep. 
20:27602 OSTI; NTIS; GPO Dep. 
20:27603 OSTI; NTIS; GPO Dep. 
20:26763 OSTI; NTIS; GPO Dep. 
20:26883 OSTI; NTIS; INIS; GPO Dep. 
20:27488 OSTI; NTIS; INIS; GPO Dep. 


mmmmmmmm 
ah ab oh at ab ab ot 
8888838 


20:27604 OSTI; NTIS; GPO Dep. 
20:25622 OSTI; NTIS; INIS; GPO Dep. 
20:25386 OSTI; NTIS; INIS; GPO Dep. 


at ad od 


20:26884 OSTI; NTIS; INIS; GPO Dep. 
20:27279 OSTI; NTIS; GPO Dep. 
20:27447 OSTI; NTIS; GPO Dep. 
20:27651 OSTI; NTIS; GPO Dep. 
20:27659 OSTI; NTIS; GPO Dep. 
20:25387 OSTI; NTIS; INIS; GPO Dep. 
20:25388 OSTI; NTIS; INIS; GPO Dep. 


mmmmnmmmm mmm 
ak ek et et eK ee 


20:25389 OSTI; NTIS; INIS; GPO Dep. 
20:26112 OSTI; NTIS; GPO Dep. 


m mm 
ob ah 


20:26243 OSTI; NTIS; GPO Dep. 


= 


20:28312 OSTI; NTIS; INIS; GPO Dep. .99: DE95016257 PC-426; 


PC-427 

20:28313 OST}; NTIS; INIS; GPO Dep. .99: DE95016243 PC-427 
20:28314 OSTI; NTIS; INIS; GPO Dep. .99: DE95016256 PC-426; 
PC-427 

20:28315 OSTI; NTIS; INIS; GPO Dep. .99: DE95016247 PC-420; 
PC-426 

20:28316 OSTI; NTIS; INIS; GPO Dep. .99: DE95016237 PC-420; 
PC-426; 

PC-427 

20:28317 OSTI; NTIS; INIS; GPO Dep. 99: DE95016249 PC-426 


20:28318 OSTI; NTIS; INIS; GPO Dep. .99: DE95016246 PC-420; 


PC-426 
20:28319 OSTI; NTIS; INIS; GPO Dep. .99: DE95016248 PC-420; 


PC-426 
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PPPL- 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


3119 20:28320 OSTI; NTIS; INIS; GPO Dep. ; DE95016254 PC-426 
3121 20:28321 OST; NTIS; INIS; GPO Dep. ; DE95016255 PC-426 
3122 20:28322 OSTI; NTIS; INIS; GPO Dep. .99: DE95016250 PC-426 
3123 20:28323 OSTI; NTIS; INIS; GPO Dep. .99: DE95016244 PC-427 
3124 20:28324 OSTI; NTIS; INIS; GPO Dep. .99: DE95016238 PC-420; 
PC-427 
3125 20:28325 OSTI; NTIS; INIS; GPO Dep. .99: DE95017398 PC-427 
3128 20:28326 OSTI; NTIS; INIS; GPO Dep. .99: DE95017397 PC-420 
3129 20:28327 OSTI; NTIS; INIS; GPO Dep. .99: DE95017396 PC-426 
3130 20:28328 OSTI; NTIS; INIS; GPO Dep. .99: DE95017395 PC-426 
3131 20:28329 OSTI; NTIS; INIS; GPO Dep. .99: DE95017394 PC-426 
PPPL-CFP-— 
3262 20:28256 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95014764 MF-420 
3341 20:28396 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95014767 MF-421 
PPPL-TH- 
95-1 20:28330 OSTI; NTIS; INIS; GPO Dep. .99: DE95016242 PC-427 
PRRC— 
95-27 20:25187 See DOE/BC/14977-5 
95-28 20:25158 See DOE/BC/14893-8 
PSC- 
40 20:28331 OSTI; NTIS; INIS DE95502140 
RERF-AR- 
93-94 20:28491 OST; NTIS; INIS DE95502353 
RFP- 
4901 20:26765 OSTI; NTIS; INIS; GPO Dep. 
4942 20:25565 OSTI; NTIS; INIS; GPO Dep. 
4948 20:26199 OSTI; NTIS; GPO Dep 
4964 20:27254 OSTI; NTIS; GPO Dep. 
4965 20:27725 OSTI; NTIS; INIS; GPO Dep. 
4974 20:25623 OSTI; NTIS; INIS; GPO Dep. 
4976 20:27563  OSTI; NTIS; INIS; GPO Dep. 
RISO-R- 
783(EN) 20:28215 OSTI; NTIS; INIS DE95636134 
784(DA) 20:26246 OSTI; NTIS; Also available from Risoe Library, DE95796410 
P.O. Box 49, DK-4000 Roskilde, Denmark 
784-App.1-(DA) 20:26148 OSTI; NTIS; Also available from Risoe Library, DE95796409 
P.O. Box 49, DK-4000 Roskilde, Denmark 
817(EN) 20:26982 OSTI; NTIS; Also available from Risoe Library, DE95796411 
P.O. Box 49, DK-4000 Roskilde, Denmark 
819(EN) 20:27726 OSTI; NTIS; INIS DE95634893 
821(EN) 20:27489 OSTI; NTIS; Also available from Risoe Library, DE95796412 
P.O. Box 49, DK-4000 Roskilde, Denmark 
827(EN) 20:25775 OSTI; NTIS; Also available from Risoe Library, DE95796413 
P.O. Box 49, DK-4000 Roskilde, Denmark 


DE95007958 
DE95015187 
DE95013357 
DES5015360 
DE95015955 
DE95015125 
DE95016117 


mmmmmmm 
ak ah ok ah oh wh wh 


SAND- 
92-1720 20:26095 See NUREG/CR-61 84 
93-0350 20:26885 OSTI; NTIS; INIS; GPO Dep. 


m 
ahs 


DE95014529 


93-2440-Vol.1 20:25813 See NUREG/CR-6143-Vol.1 
93-7074 20:25391 OSTI; NTIS; INIS; GPO Dep. 
94-0189 20:25392 OSTI; NTIS; INIS; GPO Dep. 
94-0545 20:26175 OSTI; NTIS; GPO Dep. 

94-1073 20:26097 OSTI; NTIS; INIS; GPO Dep. 
94-1486C 20:26718 OSTI; NTIS; GPO Dep. 

94-1495 20:25502 OSTI; NTIS; INIS; GPO Dep. 


DE95016732 
DE9501 7630 
DE95015098 
DE95016638 
DE95015437 
DE95016731 


a ak ab ab oh woh 


DE95016461 
DE95016953 
DE95011831 
DE95014854 
DE9501 1829 
DE95014130 
DE95016768 


94-1840 20:28332 OSTI; NTIS; INIS; GPO Dep. 
94-1941 20:25503 OSTI; NTIS; INIS; GPO Dep. 
94-1996 20:25393 OSTI; NTIS; INIS; GPO Dep. 
94-2003C 20:26719 OSTI; NTIS; GPO Dep 

94-2031 20:26720 OSTI; NTIS; GPO Dep. 

94-2038 20:25394 OSTI; NTIS; INIS; GPO Dep. 
94-2274 20:25504 OSTI; NTIS; INIS; GPO Dep. 


94-2435C 20:26950 OSTI; NTIS; GPO Dep 


DE95014878 
94-2571 20:25395 OSTI; NTIS; INIS; GPO Dep. 


DE95016460 


a ok 


94-2825C 20:26641 OSTI; NTIS; GPO Dep. 
94-2864C 20:26721 OSTI; NTIS; GPO Dep. 
94-2880 20:26031 OSTIi; NTIS; INIS; GPO Dep. 
94-3128 20:28542 OSTI; NTIS; GPO Dep. 


DE95016539 
DE95014841 
DE95016711 
DE95013899 


mmmm mm mmmmmmm mmmmmm 
ee 


oe a a 
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Report 
Number 


94-3137 

94-3160C 
94-3227C 
94-3228C 
94-3229C 


Abstract 
Number 


20:27652 
20:28397 
20:27280 
20:27008 
20:27281 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST}; 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


S 
8 


Order 
Number 


DE95017136 
DE95014881 
DE95016095 
DE95016728 
DE95016413 


SAND- 


Distribution 
Category 


PC-906 
MF-712 
MF-705 
MF-706 
MF-706 


94-3249C 20:25396 OSTI; NTIS; INIS; GPO Dep. 
94-3269C 20:28398 OSTI; NTIS; GPO Dep. 
95-0037C 20:27308 OSTI; NTIS; GPO Dep. 
95-0038C 20:27369 OSTI; NTIS; GPO Dep. 
95-0048C 20:28399 OSTI; NTIS; GPO Dep. 
95-0049C 20:26573 OSTI; NTIS; GPO Dep. 
95-0087 20:27169 OSTI; NTIS; GPO Dep. 
95-0087C 20:28400 OSTI; NTIS; GPO Dep. 
95-0196 20:26574 OSTI; NTIS; GPO Dep. 
95-0353C 20:27490 OSTI; NTIS; GPO Dep. 


DE95013888 MF-940 
DE95014883 MF-706 
DE95015242 MF-704 
DE95014208 MF-701 
DE95014882 MF-706 
DE95015069 MF-704 
DE95016951 MF-706 
DE95015436 MF-713 
DE95013855 MF-704 
DE95016093 MF-702; 
MF-700 
DE95016094 MF-704 
DE95016658 MF-523 
DE95009857 MF-706 
DE95016414 MF-704 
DE95016722 MF-706 
DES5016411 MF-706 
DE95016744 MF-700 
DE95016092 MF-706 
DE95016763 MF-704 
DES5016657 MF-700 
DE95016727 MF-700 
DE95013857 MF-706 
DE95015853 MF- 
2000 
DE95017548 MF-706 
DE95016756 MF-704 
DE95016089 MF-706 
DE95016754 MF-742 
DE95015770 MF-706 
DE95017840 MF-704 
DE9501 7577 MF-705 
DE95016086 MF-704 
DE95016730 MF-404 
DE95014534 MF-410 
DE95014495 MF-900 
DE95016322 MF-705; 
MF-704 
DE95015250 MF-704; 
MF-705 
DE95015077 MF-700 
DE95016087 MF-706 
DE95016541 MF- 
1290 
DE95014496 MF-900 
DE95013020 MF-705 
DE95013026 MF-702 
DE95015248 MF-704 
DE95016735 MF-706 
DE95014533 MF-742 
DE95013858 MF- 

P 1400 
DE95014494 MF-702 
DE95015731 MF-503 
DE95013797 MF- 

1350 
DE95015056 MF-704 
DE95015012 MF-900 
DE95014213 MF-940 
DE95014893 MF-721 
DE95014857 MF-125 
DE95014856 MF-704 
DE95016746 MF- 
1302; 
MF- 
1303 


a oe ee ee ee ee ee ee ee ee 


95-0354C 20:27370 OSTI; NTIS; GPO Dep. 
95-0475C 20:26098 OSTI; NTIS; INIS; GPO Dep. 
95-0569C 20:27009 OSTI; NTIS; GPO Dep. 
95-0589C 20:26722 OSTI; NTIS; GPO Dep. 
95-0616C 20:27010 OSTI; NTIS; GPO Dep. 
95-0624C 20:27011 OSTI; NTIS; GPO Dep. 
95-0636C 20:26252 OSTI; NTIS; GPO Dep. 
95-0665C-Rev. 20:28567 OSTI; NTIS; GPO Dep. 
95-0703C 20:26575 OSTI; NTIS; GPO Dep. 
95-0705C 20:25650 OSTI; NTIS; GPO Dep. 
95-0706C 20:25651 OSTI; NTIS; GPO Dep. 
95-0758 20:27012 OSTI; NTIS; GPO Dep. 
95-0789C 20:26213 OSTI; NTIS; INIS; GPO Dep. 


ee ee ee ee ee ee ae ee ee ee 


95-0797C 20:27013 OSTI; NTIS; GPO Dep. 
95-0802C 20:26576 OSTI; NTIS; GPO Dep. 
95-0813C 20:26886 OSTI; NTIS; GPO Dep. 
95-0827C 20:27371 OSTI; NTIS; GPO Dep. 
95-0861 20:27014 OSTI; NTIS; GPO Dep. 
95-0882C 20:26723 OSTI; NTIS; GPO Dep. 
95-0890C 20:26974 OSTI; NTIS; GPO Dep. 
95-0892C 20:26724 OSTI; NTIS; GPO Dep. 
95-0911C 20:26577 OSTI; NTIS; GPO Dep. 
95-0918 20:28175 OSTI; NTIS; GPO Dep. 
95-0919 20:26469 OSTI; NTIS; GPO Dep. 
95-0956C 20:26642 OSTI; NTIS; GPO Dep. 


mmmMmMmmMmMmmmmm mom M Mmmm mmmmm mmm MMMM mMmMmmmmmm 


se 
#: 
¥ 
7 
1. 
1. 
= 
2 
' 
7 
uf 
1 F 


95-0991C 20:26578 OSTI; NTIS; GPO Dep 


= 


95-1012C 20:25624 OSTI; NTIS; INIS; GPO Dep. 
95-1016C 20:27372 OSTI; NTIS; GPO Dep. 
95-1064 20:25726 OSTI; NTIS; GPO Dep. 


mmm m 
ab ah ot 


95-1067 20:26470 OSTI; NTIS; GPO Dep. 
95-1081C 20:28543 OSTI; NTIS; GPO Dep. 
95-1086C 20:27491 OSTI; NTIS; GPO Dep. 
95-1096C 20:26579 OSTI; NTIS; GPO Dep. 
95-1122C 20:26887 OSTI; NTIS; INIS; GPO Dep. 
95-1126 20:27373 OSTI; NTIS; GPO Dep. 
95-1154C 20:27492 OSTI; NTIS; GPO Dep. 


ee ek ek et et 


95-1205 20:26399 OSTI; NTIS; GPO Dep. 
95-1229 20:25270 OSTI; NTIS; INIS; GPO Dep. 
95-1237C 20:26134 OSTI; NTIS; GPO Dep. 


—_ st ot 


95-1241 20:27015 OSTI; NTIS; GPO Dep. 
95-1244 20:27618 OSTI; NTIS; GPO Dep. 
95-1269C 20:25625 OSTI; NTIS; INIS; GPO Dep. 
95-1270C 20:25397 OSTI; NTIS; INIS; GPO Dep. 
95-1286C 20:25230 OSTI; NTIS; GPO Dep. 
95-1292C 20:27016 OSTI; NTIS; GPO Dep. 
95-1293 20:25734 - OSTI; NTIS; GPO Dep. 


mmmmmmm mmm mmmmmmm 


g888888 888 
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SAND- 


Report 
Number 


95-1297C 
95-1298C 
95-1299C 
95-1303C 


95-1305C 
95-1312 
95-1318-Vol.2 
95-1318/1 


95-1322 

95-1324 

95-1330C 
95-1331C 
95-1340 

95-1352C 
95-1353C 
95-1354C 
95-1355C 
95-1357C 
95-1366C 
95-1367C 
95-1368C 
95-1369C 
95-1370C 
95-1371C 


95-1372C 
95-1373C 
95-1375C 
95-1376C 
95-1420C 
95-1424C 


95-1426C 
95-1439 

95-1440C 
95-1442C 
95-1459C 


95-1460C 
95-1464C 
95-1471C 


95-1472 

95-1475C 
95-1476C 
95-1477C 
95-1478C 
95-1479C 
95-1480C 
95-1482C 
95-1496C 
95-1497C 
95-1507C 
95-1509C 
95-1510C 
95-1511C 
95-1517C 
95-1518C 
9$5-1532C 
95-1544C 


95-1548C 
95-1549C 


Abstract 
Number 


20:26888 
20:28544 
20:26725 
20:26889 


20:27017 
20:26135 
20:26400 
20:26580 


20:28114 
20:26890 
20:25626 
20:26726 
20:26891 
20:26951 
20:26892 
20:26727 
20:26766 
20:27309 
20:27018 
20:27019 
20:26952 
20:26581 
20:25261 
20:26830 


20:26582 
20:26643 
20:26053 
20:26953 
20:26491 
20:26454 


20:26644 
20:26975 
20:26583 
20:27300 
20:26401 


20:26136 
20:25627 
20:25628 


20:27395 
20:25629 
20:27282 
20:25630 
20:26099 
20:26402 
20:27564 
20:25170 
20:28568 
20:26645 
20:27020 
20:26893 
20:25883 
20:26054 
20:27310 
20:26475 
20:27396 
20:27021 


20:26395 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI: 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 


OSTI: 
OSTI:; 


OSTI 


OSTI:; 
OSTI; 
OSTI: 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI 


OSTI; 


OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS: 
NTIS; 
NTIS; 
NTIS; 


NTIS 


NTIS; 
NTIS; 
NTIS; 


NTIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
; GPO Dep. 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
TIS; 
NTIS; 
NTIS; 


INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 


GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
INIS; GPO Dep 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 


; GPO Dep 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


; GPO Dep. 
NTIS; 


GPO Dep. 


See KCP-613-5650 
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Order 
Number 


DE95015071 
DE95015070 
DE95017549 
DE95014864 


DE95013358 
DE95016747 
DE95015791 
DE95015730 


DE95015732 
DE95015014 
DE95014849 
DE95014838 
DE95015408 
DE95014879 
DE95014880 
DE95014884 
DE95014885 
DE95014848 
DE95014887 
DE95014889 
DE95014862 
DE95014762 
DE95014894 
DE95016844 


DE95014888 
DE95014852 
DE95014840 
DE95014855 
DE95014844 
DE95014865 


DE95014842 
DE95015736 
DE95014892 
DE95014891 
DE95014890 


DE95014886 
DE95015078 
DE95015072 


DE95015735 
DE95015074 
DE95015073 
DE95015076 
DE95015075 
DE95015088 
DE95015085 
DE95015082 
DE95015080 
DE95015083 
DE95015087 
DE95015090 
DE95015086 
DE95015092 
DE95015068 
DE95015067 
DE95015240 
DE95015246 


Distribution 
Category 


MF-706 
MF-706 
MF-706 
MF-706; 
MF-705 
MF-406 
MF-706 
MF-800 
MF-704; 
MF-706 
MF-410 
MF-610 
MF-940 
MF-704 
MF-705 
MF-706 
MF-706 
MF-113 
MF-113 
MF-940 
MF-706 
MF-706 
MF-406 
MF-704 
MF-706 
MF-704; 
MF-705 
MF-706 
MF-704 
MF-731 
MF-706 
MF-940 
MF-704; 
MF-706 
MF-401 
MF-704 
MF-704 
MF-704 
MF- 
2000 
MF-406 
MF-940 
MF-706; 
MF-S06 
MF-703 
MF-706 
MF-706 
MF-940 
MF-940 
MF-900 
MF-630 
MF-122 
MF-706 
MF-404 
MF-706 
MF-722 
MF-506 
MF-501 
MF-706 
MF-706 
MF-700 
MF-706; 
MF-701 


20:28569 OSTI; NTIS; GPO Dep. DE95015244 MF-700; 


MF-705 
DE95015261 MF-705 
DE95015431 MF- 

2020 
DE95015432 MF- 

1280 


95-1558C 20:28545 OSTI; NTIS; GPO Dep. 
95-1601C 20:25398  OSTI; NTIS; INIS; GPO Dep. 


95-1602C 20:25727 OSTI; NTIS; GPO Dep. 
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Report 
Number 


95-1610 
95-1614 
95-1615C 
95-1616C 
95-1632C 
95-1633C 
95-1634 
95-1636 
95-1638C 
95-1639C 
95-1640C 
95-1649 


95-1651C 
95-1654 

95-1658C 
95-1669C 


95-1670C 
95-1677C 
95-1696 

95-1723C 
95-1738C 
95-1747 

95-1748 

95-1750C 
95-1752C 
95-1753C 
95-1754C 
95-1755C 
95-1756C 


95-1757C 
95-1765C 
95-1767C 
95-1781C 
95-1782C 
95-1783C 
95-1793C 
95-1815C 
95-1817C 
95-1818 

95-1819 

95-1828C 


95-1842C 
95-1886C 
95-1889C 
95-1890C 
95-1891C 
95-1893C 
95-1902C 
95-1903C 
95-1934C 
95-1936C 
95-1942C 
95-1943C 
95-1945C 
95-1946C 
95-2003C 


95-2004C 


95-2005C 


95-2006C 


Abstract 
Number 


20:26200 
20:28546 
20:27301 
20:28547 
20:26728 
20:26894 
20:25399 
20:26201 
20:26729 
20:27022 
20:28570 
20:26125 


20:26976 
20:26202 
20:26730 
20:26895 


20:27023 
20:26646 
20:27262 
20:26731 
20:26100 
20:27727 
20:27728 
20:26647 
20:27024 
20:26732 
20:26954 
20:28548 
20:26733 


20:27025 
20:27850 
20:26734 
20:27026 
20:25262 
20:27027 
20:27028 
20:26251 
20:27374 
20:27397 
20:26896 
20:25735 


20:28176 
20:26977 
20:26648 
20:27302 
20:27851 
20:27375 
20:27029 
20:28401 
20:25815 
20:26897 
20:25631 
20:25632 
20:27283 
20:27284 
20:25400 


20:25401 


20:25402 


20:25403 


Source of 
Availability 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OST}; 
OSTI:; 
OSTI; 


NTIS; INIS: GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
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OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 


NTIS; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 


; INIS; GPO Dep. 


; INIS; GPO Dep. 


; INIS; GPO Dep. 
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Order 
Number 


DE95016766 
DE95016542 
DE95015438 
DE95015854 
DE95015852 
DE95015801 
DE95016751 
DE95016750 
DE95015775 
DE95015774 
DE95015773 
DE95017578 


DE95016100 
DE95016748 
DE95016099 
DE95016084 


DE95016098 
DE95016088 
DE95017637 
DE95016402 
DE95016408 
DE95017553 
DE95017547 
DE95016409 
DE95016403 
DE95016404 
DE95016412 
DE95016406 
DE95016410 


DE95016407 
DE95016462 
DE95016463 
DE95016723 
DE95016762 
DE95016764 
DE95016729 
DE95016738 
DE95016740 
DE95016767 
DE95017634 
DE95016734 


DE95016741 
DE95016737 
DE95016736 
DE95016757 
DE95016739 
DE95016758 
DE95016753 
DE95016752 
DE95017579 
DE95017575 
DE95017572 
DE95017571 
DE95017569 
DE95017570 
DE95017640 


DE95017647 


DE95017641 


DE95017642 


SAND- 


Distribution 
Category 


MF-607 
MF-S05 
MF-704 
MF-705 
MF-704 
MF-700 
MF-402 
MF-607 
MF-706 
MF-706 
MF-704 
MF-704: 
MF-706 
MF-704 
MF-607 
MF-706 
MF-700; 
MF-705 
MF-704 
MF-704 
MF-406 
MF-404 
MF-700 
MF-707 
MF-707 
MF-704 
MF-704 
MF-704 
MF-706 
MF-705 
MF- 
2000 
MF-706 
MF-405 
MF-404 
MF-706 
MF-820 
MF-706 
MF-700 
MF-700 
MF-741 
MF-706 
MF-706 
MF- 
1301 
MF-404 
MF-700 
MF-704 
MF-704 
MF-700 
MF-741 
MF-706 
MF-712 
MF-506 
MF-706 
MF-700 
MF-700 
MF-706 
MF-706 
MF-81 1; 
MF- 
2030 
MF-811; 
MF- 
2030 
MF-811; 
MF- 
2030 
MF-811; 
MF- 
2030 
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SAND— 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


95-2007C 20:25404 OSTI; NTIS; INIS; GPO Dep. : DE95017643 MF-811; 
MF- 
2030 
95-2008C 20:25405 OSTI; NTIS; INIS; GPO Dep. : DE95017644 MF-81 1; 
MF- 
2030 
95-2009C 20:25406 OSTI; NTIS; INIS; GPO Dep. 99: DE95017646 MF-811; 
MF- 
2030 
DE95017645 MF-811; 
MF- 
2030 
DE95017839 MF-704 
DE95016861 MF-700 
DE95016862 MF-407 
DE95014992 MF-411 
DE95016863 MF-702 
DE95017520 MF-405 
DE95017521 MF-405; 
MF-408 
DE95015122 MF- 
1409 
DE95014353 MF-401 
DE95014407 MF- 
1409 
DE95015121 MF- 
1409; 
MF-406 
DE95016006 MF-905 
DE95016005 MF-700 
DES5016007 MF-411 
DES5016008 MF-411 
DE95014646 MF-404 


95-2010C 20:25407 OSTI; NTIS; INIS; GPO Dep. 


m 


95-2057C 20:26735 OSTI; NTIS; GPO Dep. 

95-8004 20:27398 OSTI; NTIS (US Sales Only); GPO Dep. 
95-8226 20:25566 OSTI; NTIS; INIS; GPO Dep. 

95-8229 20:27255 OST; NTIS; INIS; GPO Dep. 

95-8232 20:27399 OSTI; NTIS (US Sales Only); GPO Dep. 
95-8505 20:27852 OSTI; NTIS; GPO Dep. 

95-8527 20:27619 OSTI; NTIS; GPO Dep. 


m mmmmmmm 
ob ok oh ae ok oR ok 


_ 


95-8604C 20:26831 OSTI; NTIS; GPO Dep. 


95-8636 20:26649 OSTI; NTIS; GPO Dep. 
95-8641C 20:26983 OSTI; NTIS; GPO Dep. 


mm 
od seal 


95-8660C 20:26403 OSTI; NTIS; GPO Dep. 


m 
ll 


95-8670C 20:28549 OSTI; NTIS; GPO Dep. 

95-8675C 20:25633 OSTI; NTIS; GPO Dep. 

95-8685C 20:26812 OSTI; NTIS; GPO Dep. 

95-8687C 20:27376 OSTI; NTIS; GPO Dep. 

95-8692C 20:26650 OSTI; NTIS; GPO Dep. 
SBI-MEDD— 

110 20:26369 OSTI; NTIS DE95796414 
SLAC-PUB— 

4783-Rev 20:27097 OSTI; NTIS; GPO Dep. .99: DE95011224 

95-6457 20:28016 OST; NTIS; INIS; GPO Dep. .99: DE95015972 

95-6833 20:27807 OSTI; NTIS; INIS; GPO Dep. .99: DE95013379 





mmmmm 
ee ee 


95-6900 20:27172 OSTI; NTIS; INIS; GPO Dep 99: DE95013382 
SLAC-R- 

95-462 20:27173 OST; NTIS; INIS; GPO Dep. 99: DE95016955 

95-463 20:28216 OSTI; NTIS; INIS; GPO Dep. .99: DE95016391 

95-470 20:27985 OSTI; NTIS; INIS; GPO Dep. .99: DE95017587 
SLU-EKOMIL-R- 

71 20:27671 OSTI; NTIS DE95796328 
SLU-IEM- 


50 20:27565 OSTI; NTIS DE95796337 
SLU-JBT-R- 


98 20:27493 OSTI; NTIS DE95796327 
SLU-LT-R— 

192 20:25687 OSTI; NTIS DE95796346 
SLU-SKOMA-R- 

68 20:25670 OSTI; NTIS DE95796349 
SLU-SKUPIN-R- 

31 20:25671 OSTI; NTIS DE95796348 
SLU-ST-UPPRLT- 

275 20:25675 OSTI; NTIS DE95796343 

276 20:25688 OSTI; NTIS DE95796345 

277 20:25676 OSTI; NTIS DE95796344 
SLU-STAX-R-— 
59 20:25672 OSTI; NTIS DE95796347 
ssc— 


194 20:27097 See SLAC-PUB—4783-Rev 

SSC-SR- 
1001 20:27180 OSTI; NTIS; GPO Dep. .99: DE95011065 
1007 20:27060 OSTI; NTIS; GPO Dep. .99: DE95011071 
1009 20:27181 OSTI; NTIS; GPO Dep. -99: DE95011073 
1019 20:27073 OSTI; NTIS; GPO Dep. 99: DE95011082 
1024 20:27074 OSTI; NTIS; GPO Dep. .99: DE9501 1086 
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Report 
Number 


1027 
1035 
1037 
1040 
SSCL- 
298 
304 


306 
563 
674 
SSCL-Preprint- 
117 
229 
497 
503 
518 
524 
541 


546 


562 

563 
SSCL-SR- 

1174 

1175 

1226 
STUDSVIK-M-— 

94-159 

94-27 
SU-ITP- 

92/09 
SVF- 

539 

540 

541 
TKK-V— 

B104 

B84 

Bs9 
TR- 

056 
UCB-PTH- 

95/08 
UCID- 

20622-94-1 


21588-Rev.2 


UCRL- 
52000-95-7 
52000-95-8 
52000-95-9 

UCRL-AR- 
120372-Vol.1 
120372-Vol.2 

UCRL-CR- 
116511-95 
116692 
120671 
120813 


120929 
121207 
121213 
121294 

UCRL-ID- 
106132-App.A 
110062-95-1 
114972-1 


Abstract 
Number 


20:27075 
20:27182 
20:27076 
20:27183 


20:27098 
20:27099 


20:27059 
20:27174 
20:27175 


20:27854 
20:27926 
20:28017 
20:27897 
20:27176 
20:27256 
20:27866 


20:27177 


20:27178 
20:27179 


20:27986 
20:28148 
20:27100 


20:28402 
20:26584 


20:27854 


20:26984 
20:26415 
20:25690 


20:26960 
20:26585 
20:26955 


20:27464 
20:27921 
20:27377 


20:26802 


20:26214 
20:27653 
20:27742 


20:25244 
20:25245 


20:27577 
20:26898 
20:27754 
20:25978 


20:27755 
20:27400 
20:27756 
20:28333 


20:27494 
20:27729 
20:26838 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTIi; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See SSCL-Preprint—117 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS; INIS 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

See DOE/NBB-0093 
See LBL—-36952 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE95011089 
DE9501 1096 
DE9501 1098 
DE95011100 


DE9501 1227 
DE95011228 


DE95911790 
DE95011210 
DE95011191 


DE95011211 
DE95011208 
DE95011206 
DE9501 1207 
DE95011218 
DE95011214 
DE95011151 


DE95011031 


DE95011160 
DE95011161 


DE95014501 
DE95014502 
DE95011166 


DE96600033 
DE96600349 


DE95796326 
DE95796325 
DE95796324 


DE95796407 
DE95796404 
DE95796408 


DE95017023 


DE95015986 


DE95015269 
DE95016259 
DE95016655 


DE95017527 
DE95017526 


DE95012453 
DE95017169 
DE95013310 
DE95017875 


DE95013311 
DE95015966 
DE95015967 
DE95015981 


DE95016577 
DE95016581 
DE95012452 


UCRL-ID- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
iF-414; 
MF-405 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414; 
MF-405 
MF-414; 
MF-405 
MF-414 
MF-414 


MF-414 


MF-414 


MF-701: 
MF-704 
MF-701; 
MF-705 


PC-700 
PC-700 
PC-700 


MF-500 
MF-500 


MF-407 
MF-722 
MF-702 
MF-706; 
MF-703 
MF-702 
MF-742 
MF-703 
MF-712 


MF-702 
MF-902 
MF-700 
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UCRL-ID— 


Report 
Number 


115991 


116187-§ 


117240 
117789 
118658 
118663 
118677 
119087 
119088 
119155 
119170 
119383 
119452 


119535- 
119535- 


119541 
119548 


119565- 


119602 
119603 
119652 


119674 
119678 
119684 
119918 
120253 
120267 
120276 
120283 
120313 
120326 
120347 
120367 
120381 
120385 
120387 
120398 
120581 
120738 


120829 
120878 
120925 
120965 
121138 
121165 
121172 
121177 
121178 
121191 

121236 
121252 
121253 
121259 
121260 
121261 

121262 
121263 
121264 
121265 
121266 
121295 
121314 
121380 
121383 
121547 
121592 
121742 
121750 
121816 


Abstract 
Number 


20:27580 
20:25408 
20:27378 
20:27440 
20:25255 
20:27379 
20:25239 
20:26978 
20:27654 
20:28404 
20:27030 
20:28405 
20:26985 
20:27312 
20:27313 
20:28335 
20:28336 
20:27496 
20:25409 
20:25410 
20:26253 


20:28248 
20:26492 
20:27285 
20:25645 
20:25634 
20:26377 
20:28406 
20:26416 
20:27031 
20:27581 
20:26803 
20:26405 
20:27655 
20:27380 
20:28337 
20:26595 
20:26899 
20:27401 


20:28090 
20:27743 
20:25248 
20:27497 
20:26406 
20:28018 
20:28572 
20:25411 

20:27757 
20:25412 
20:27582 
20:27758 
20:27759 
20:27402 
20:27403 
20:27404 
20:27405 
20:27760 
20:27406 
20:27407 
20:27408 
20:26493 
20:26596 
20:25884 
20:25885 
20:27498 
20:27858 
20:27499 
20:27314 
20:26215 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI: NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 


OST; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 





OSTI; NTIS 
OSTI; NTIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS: GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


; GPO Dep. 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


; GPO Dep. 
; GPO Dep. 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 


wee ee ee ee ek ek ek ek ok ot ok od ot ot 


Mmm MOmMmmmMMmMmmmmmnmm MMMM MMMM MM MMMM mmmmm 


er ee ee eee ee ee ee ee ee ee ee 


Order 
Number 


DE95016594 
DE95017858 
DE95016067 
DE95014388 
DE95017024 
DE95017037 
DE95017025 
DE95014511 
DE95014510 
DE95016534 
DE95016097 
DE95016621 
DE95017860 
DE95015427 
DE95015428 
DE95015382 
DE95017274 
DE95017033 
DE95016535 
DE95016536 
DE95017026 


DE95017031 
DE95017030 
DE95016072 
DE95015133 
DE95016076 
DE95016049 
DE95016048 
DE95015941 
DE95015879 
DE95015111 
DE95015110 
DE95017028 
DE95016046 
DE95015881 
DE95016050 
DE95016860 
DE95016186 
DE95016187 


DE95016615 
DE95014939 
DE95015384 
DE95017034 
DE95017282 
DE95016044 
DE95015596 
DE95015124 
DE95015123 
DE95017044 
DE95015974 
DE95015899 
DE95015896 
DE95015940 
DE95015948 
DE95015944 
DE95016001 
DE95015946 
DE95015950 
DE95015947 
DES5015945 
DE95015988 
DE95017073 
DE95016957 
DE95016960 
DE95016613 
DE95017220 
DE95017279 
DE95016596 


Distribution 
Category 


MF-702 
MF-721 
MF-901 
MF-900 
MF-940 
MF-701 
MF-123 
MF-904 
MF-908 
MF-712 
MF-900 
MF-712 
MF-706 
MF-700 
MF-700 
MF-700 
MF-910 
MF-402 
MF-706 
MF-706 
MF-904; 
MF-404 
MF-904 
MF-704 
MF-900 
MF-700 
MF-701 
MF-900 
MF-422 
MF-900 
MF-906 
MF-903 
MF-904 
MF-900 
MF-708 
MF-904 
MF-712 
MF-904 
MF-705 
MF-700; 
MF-712 
MF-910 
MF-707 
MF-712 
MF-902 
MF-702 
MF-910 
MF-900 
MF-S40 
MF-903 
MF-814 
MF-902 
MF-703 
MF-703 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-700 
MF-904 
MF-700 
MF-743 
MF-702 
MF-900 
MF-705 
MF-305 


MUM mMmMmmmMMMMMMMMo MMMM Mmmm 
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OSTI; NTIS; GPO Dep. DE95017219 MF-700 
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UCRL-JC— 


Report Abstract Source of Order 
Number Number Availability 


Distribution 
Number Category 
UCRL-JC- 


115583-Rev.1 
115887 
116992 
117018 
117039 
117091 
117115 
117481 
117649 
117800 
117887 
118004 
118093 
118093-Rev.1 
118117 
118172 
118173 
118191 
118193 
118255-Rev.1 
118395 
118504 
118524 
118531 
118647 
118652 
118715 
118752 
118758 
118759 
118793 
118835 
118883 
118910 
118922 
118942 
118965 
118973 
119065 
119083 
119194 
119213 
119214 
119236 
119255 
119323 
119332 
119372 
119378 
119380 
119409 
119410 
119411 
119426 
119427 
119501 
119514 
119515 
119574 
119580 
119593 
119608 
119613 
119621 
119624 
119625 
119628 
119630 
119633 
119667 


20:28407 
20:27257 
20:28177 
20:28408 
20:25413 
20:26597 
20:28409 
20:26444 
20:27409 
20:28338 
20:28339 
20:26737 
20:25567 
20:25568 
20:27032 
20:26598 
20:26900 
20:27033 
20:27034 
20:28340 
20:27859 
20:28410 
20:28411 

20:27035 
20:28551 

20:26268 
20:26767 
20:28412 
20:26599 
20:26600 
20:28573 
20:28341 

20:27036 
20:27583 
20:26203 
20:25569 
20:26601 

20:27258 
20:28413 
20:27126 
20:28249 
20:27433 
20:27434 
20:27584 
20:26602 
20:27259 
20:27037 
20:28414 
20:28415 
20:27286 
20:27184 
20:27185 
20:27186 
20:27038 
20:28342 
20:28146 
20:26603 
20:26738 
20:25414 
20:27086 
20:25570 
20:26804 
20:28416 
20:27287 
20:27860 
20:27288 
20:27861 
20:27289 
20:26979 
20:25635 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS: GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 


See BNL-61946 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See LBL-36501 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE95014687 
DE95015107 
DE95015027 
DE95015094 
DE95015893 
DE95014696 
DE95017281 
DE95017062 
DE95013264 
DE95011726 
DE95017262 
DE95017041 
DE95017040 
DE95013267 
DE95017253 
DE95014163 
DE95015030 
DE95016625 
DE95014690 
DE95017353 
DE95010750 
DE95017277 
DE95014685 
DE95015029 
DE95015099 
DE95015878 
DE95016622 
DE95014686 
DE95015902 
DE95015423 
DE95015901 
DE95014688 
DE95015987 
DE95017287 
DE95016165 
DE95017296 
DE95015882 
DE95015886 
DE95011728 


DE95015898 
DE95015890 
DE95015891 
DE95015942 
DE95016071 
DE95015943 
DE95016586 
DE95015415 
DE95015418 
DE95017255 
DE95015411 
DE95015412 
DE95015414 
DE95016619 
DE95016616 
DE95016589 
DE95016590 
DE95016591 
DE95016178 


DE95011754 
DE95014131 
DE95016587 
DE95014691 
DE95014693 
DE95014692 
DE95014676 
DE95014689 
DE95014681 
DE95015424 


MF-712 
MF-406 
MF-712 
MF-712 
MF-702 
MF-704 
MF-712 
MF-700 
MF-904 
MF-731 
MF-712 
MF-704 
MF-707 
MF-707 
MF-706 
MF-712 
MF-712 
MF-712 
MF-712 
MF-712 
MF-900 
MF-712 
MF-712 
MF-712 
MF-405 
MF-904 
MF-700 
MF-712 
MF-712 
MF-704 
MF-900 
MF-712 
MF-706 
MF-902 
MF-702 
MF-902 
MF-904 
MF-706 
MF-900 


MF-904 
MF-702 
MF-702 
MF-903 
MF-901 
MF-906 
MF-700 
MF-712 
MF-712 
MF-706 
MF-706 
MF-706 
MF-706 
MF-700 
MF-712 
MF-705 
MF-704 
MF-705 
MF-802 


MF-610 
MF-712 
MF-712 
MF-712 
MF-712 
MF-712 
MF-712 
MF-712 
MF-700 
MF-705; 
MF-706 
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UCRL-JC-— 


Report 
Number 


119668 


119673 
119686 
119868 
119925 
119968 
119969 
119983 
120011 
120054-Rev.1 
120055 
120091 
120107 
120142 
120149 
120161 
120182 
120187 
120221 
120271 
120309 
120327 
120336 
120337 
120356 
120397 
120399 
120449 
120469-Rev.1 
120489 
120689 
120690 


120717 
120743 
120766 
120779 
120828 
120839 
120849 
120859 
120865 
120869 


120891 

120901 

120902 
120917 
120939 
120960 
120963 
120969 
121005 
121027 
121049 
121094 
121105 
121107 
121139 
121155 
121185 
121196 
121224 
121248 


121267 
121272 


980 ERA Vol. 20, No. 11 


Abstract 
Number 


20:25636 


20:28417 
20:26137 
20:26494 
20:27187 
20:28574 
20:27039 
20:25571 
20:28418 
20:25659 
20:28419 
20:26459 
20:27744 
20:26417 
20:28343 
20:26604 
20:26901 
20:28420 
20:28421 
20:27585 
20:26739 
20:25199 
20:27040 
20:27041 
20:26216 
20:25415 
20:26101 
20:26834 
20:27500 
20:28552 
20:27435 
20:25416 


20:26835 
20:27501 
20:28422 
20:28423 
20:26605 
20:28344 
20:26902 
20:27862 
20:27863 
20:27864 


20:28424 
20:26903 
20:27101 

20:28425 
20:26836 
20:27502 
20:27808 
20:27761 

20:25637 
20:28553 
20:27586 
20:28149 
20:25638 
20:28115 
20:27613 
20:26455 
20:26904 
20:28426 
20:26965 
20:25228 


20:26768 
20:28427 


Source of 
Availability 


OSTI; 


OST}; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS: 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS 


GPO Dep 


INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


; INIS; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
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Order 
Number 


DE95015422 


DE95011757 
DE95013457 
DE95015903 
DE95016052 
DE95016062 
DE95016064 
DE95010434 
DE95014679 
DE95015889 
DE95016000 
DE95015999 
DE95014524 
DE95016063 
DE95015998 
DE95015888 
DE95014680 
DE95016610 
DE95016606 
DE95015877 
DE95017284 
DE95016066 
DE95015883 
DE95015880 
DE95015897 
DES5017065 
DE95016612 
DE95014203 
DE95016588 
DE95015033 
DE95014535 
DE95012484 


DE95017264 
DE95016623 
DE95017276 
DE95014682 
DE95017290 
DE95017258 
DE95014382 
DE95015097 
DE95016614 
DE95013249 


DE95015413 
DE95015419 
DE95016627 
DE95016620 
DE95014201 
DE95015949 
DE95015895 
DE95015108 
DE95016053 
DE95015201 
DE95014135 
DE95015095 
DE95017259 
DE95017257 
DE95016626 
DE95015908 
DE95017297 
DE95016599 
DE95017067 
DE95017046 


DE95015409 
DE95015904 


Distribution 
Category 


MF-705; 
MF-706 
MF-404 
MF-S06 
MF-700 
MF-S00 
MF-900 
MF-904 
MF-700 
MF-712 
MF-904 
MF-400 
MF-S900 
MF-902 
MF-901 
MF-900 
MF-S00 
MF-712 
MF-712 
MF-712 
MF-303 
MF-904 
MF-901 
MF-904 
MF-904 
MF-700 
MF-512 
MF-940 
MF-701 
MF-702 
MF-705 
MF-700 
MF- 
2020 
MF-904 
MF-706 
MF-712 
MF-712 
MF-S904 
MF-S06 
MF-722 
MF-900 
MF-910 
MF-700; 
MF-706; 
MF-406; 
MF-412 
MF-712 
MF-706 
MF-712 
MF-712 
MF-701 
MF-702 
MF-910 
MF-403 
MF-S00 
MF-905 
MF-902 
MF-906 
MF-S00 
MF-S05 
MF-700 
MF-900 
MF-706 
MF-712 
MF-405 
MF-401; 
MF- 
1500 


MF-712 





UCRL-PROP- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


23 
PS 


121285 20:28428 OSTI; NTIS; INIS; GPO Dep. 
121326 20:28429 OSTI; NTIS; INIS; GPO Dep. 
121369 20:26102 OSTI; NTIS; GPO Dep. 
121398 20:28430 OSTI; NTIS; GPO Dep. 
121453 20:28431 OSTI; NTIS; INIS; GPO Dep. 
121471 20:28432 OSTI; NTIS; INIS; GPO Dep 
121494 20:28345 OSTI; NTIS; INIS; GPO Dep 
121507 20:28554 OSTI; NTIS; GPO Dep. 
121525 20:26966 OSTI; NTIS; GPO Dep 
121556 20:28135 OSTI; NTIS; INIS; GPO Dep. 
121568 20:28346 OSTI; NTIS; INIS; GPO Dep. 
121597 20:27303 OSTI; NTIS; GPO Dep. 
121598 20:25246 OSTI; NTIS; GPO Dep. 
121608 20:28433 OSTI; NTIS; GPO Dep. 
121703 20:27672 OSTI; NTIS; INIS; GPO Dep. 
121746 20:27436 OSTI; NTIS; GPO Dep. 
121748 20:26495 OSTI; NTIS; GPO Dep. 
121757 20:26496 OSTI; NTIS; GPO Dep. 
121805 20:26967 OSTI; NTIS; GPO Dep. 
121814 20:26606 OSTI; NTIS; GPO Dep. 
UCRL-LR- 
105821-95-1 20:28434 OSTI; NTIS; INIS; GPO Dep. 
105821-95-2 20:28435 OST}; NTIS; INIS; GPO Dep. 
120192 20:28436 OSTI; NTIS; INIS; GPO Dep. 
120744 20:26652 OSTI; NTIS; GPO Dep. 
120895 20:27042 OSTI; NTIS; GPO Dep. 
120922 20:28347 OSTI; NTIS; GPO Dep. 
120999 20:27629 OSTI; NTIS; INIS; GPO Dep. 
121081 20:27503 OSTI; NTIS; GPO Dep. 
UCRL-PROP- 
117093-App.A-Vol.1- 20:28437 OSTI; NTIS (US Sales Only); GPO Dep 
Bk.1 
117093-App.A-Vol.1- 20:28438 OSTI; NTIS (US Sales Only); GPO Dep. 
Bk.2 


117093-App.A-Vol.1- 20:28439  OSTI; NTIS (US Sales Only); GPO Dep 99:  DE95017684 MF-700 
Bk.3 


117093-App.A-Vol.2- 20:28440 OSTI; NTIS (US Sales Only); GPO Dep .99: DE95017685 MF-700 
Bk.1 

117093-App.A-Vol.2- 20:28441 OST; NTIS (US Sales Only); GPO Dep. 99: DE95017686 MF-700 
Bk.2 

117093-App.A-Vol.2- 20:28442 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017687 MF-700 
Bk.3 

117093-App.A-Vol.2- 20:28443 OSTI; NTIS (US Sales Only); GPO Dep 99: DE95017688 MF-700 
Bk.4 

117093-App.B-Vol.1 20:28444 OSTI; NTIS (US Sales Only); GPO Dep. 

117093-App.B-Vol.2 20:28445 OSTI; NTIS (US Sales Only); GPO Dep. 

117093-App.B-Vol.3 20:28446 OSTI; NTIS (US Sales Only); GPO Dep. 

117093-App.C 20:28447 OSTI; NTIS (US Sales Only); GPO Dep. 

117093-App.D 20:28448 OSTI; NTIS (US Sales Only); GPO Dep. 

117093-App.E-Vol.1- 20:28449 OSTI; NTIS (US Sales Only); GPO Dep. 
Bk.1 

117093-App.E-Vol.1- 20:28450 OSTI; NTIS (US Sales Only); GPO Dep. 
Bk.2 

117093-App.E-Vol.1- 20:28451 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017696 MF-700 
Bk.3 

117093-App.E-Vol.2 20:28452 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017697 MF-700 

117093-App.E-Vol.3- 20:28453 OSTI; NTIS (US Sales Only); GPO Dep. :  DE95017698 MF-700 
Bk.1 


117093-App.E-Vol.3- 20:28454 OSTI; NTIS (US Sales Only); GPO Dep. .99: DES95017699 MF-700 
Bk.2 


117093-App.E-Vol.4- 20:28455 OSTI; NTIS (US Sales Only); GPO Dep. ; DE95017700 MF-700 
Bk.1 


117093-App.E-Vol.4- 20:28456 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017671 MF-700 
Bk.2 


117093-App.E-Vol.4- 20:28457 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE95017672 MF-700 
Bk.3 


DE95016607 MF-712 
DE95016585 MF-712 
DE95015906 MF-700 
DE95016061 MF-300 
DE95016624 MF-712 
DE95016598 MF-712 
DE95015982 MF-712 
DE95017285 MF-405 
DE95016597 MF-902 
DE95015905 MF-900 
DE95015936 MF-910 
DE95017283 MF-906 
DE95017280 MF-706 
DE95017275 MF-712 
DE95016065 MF-408 
DE95017278 MF-702 
DE95016600 MF-702 
DE95016595 MF-702 
DE95017286 MF-905 
DE95017260 MF-704 


00 
SSSS8S 


© 
i | 


ee ek ek ek hk eh ek eh ek eh we eh ek od ek od tk ot ot at 


OMIM MMMM MMMM Mmmm mmmmm 
io io 1 0 0 2 oo 
SSSSSESESSESES 


DE95017171 PC-712 
DE95017172 PC-712 
DE95014452 MF-712 
DE95014373 MF-700 
DE95012564 MF-700 
DE95015238 MF-712 
DE95016060 MF-408 
DE95017014 MF-402 


mmmmmMmmm 
eh i tk et ot 


m 
am 


DE95017682 MF-700 


m 
_ 


DE95017683 MF-700 


DE95017689 MF-700 
DE95017690 MF-700 
DE95017691 MF-700 
DE95017692 MF-700 
DE95017693 MF-700 
DE95017694 MF-700 


8 888888 


DE95017695 MF-700 


117093-App.F 20:28458 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017673 MF-700 
117093-ES 20:28459 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE95017676 MF-700 
117093-Vol.2 20:28460 OSTI; NTIS (US Sales Only); GPO Dep. 99: DE95017678 MF-700 
117093-Vol.3 20:28461 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017679 MF-700 
117093-Vol.4 20:28462 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE95017680 MF-700 
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UCRL-PROP- 


Report Abstract 


Source of Order 
Number Number 


Availability : Number 


Distribution 
Category 
117093-Vol.5 
UICHEP-TH- 
93-1 20:27876 
93-10 20:27881 
UMD-PP- 
95-138. 20:27905 


20:28463 


OSTI; NTIS (US Sales Only); GPO Dep. 


DE95017681 MF-700 


See IFT-P—011/93 
See IFT-P—029/94 


See IC—95/87 


UR- 
1240 


USGS-OFR- 
94-460 
95-158 

USGS/WRD/HD- 
95/248-Vol.1 
95/249-Vol.2 


USTUR- 


0036-95 


VAEC-C- 


027 
VKTA- 
21 


VYH-JULK- 


A207 


WHC-EP— 
0125-7 


0527-4 


0817 


0826-Rev.1 


0853-Vol.1 


0853-Vol.2 


0865 


WHC-MR- 


0506 


0507 


WHC-SA- 


2592 


2611 


2748 


2758 


2833 


2857 


2861 


2890 


2894 


2907 
2914 


WHC-SD-610-ATR- 


002 


982 


ERA Vol. 20, No. 11 


20:27174 


20:25506 
20:25507 


20:27614 
20:27615 


20:27730 


20:27616 


20:26905 


20:25105 


20:25417 


20:27587 


20:26818 
20:25418 
20:25419 
20:25420 


20:25421 


20:25422 


20:25423 


20:25424 


20:25103 
20:25425 
20:25426 
20:25639 
20:25427 
20:27260 
20:26103 
20:25428 
20:28492 


20:25429 


20:25256 


See SSCL-563 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI:; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS; INIS 


NTIS; INIS; GPO Dep 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep 
NTIS; INIS; GPO Dep 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
INIS; NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


DE95014711 
DE95014712 


DE95014120 
DE95014119 


DE95016160 
DE96600522 
DE95798824 
DE95796401 


DE95017145 


DE95017146 


DE95015769 
DE95016325 
DE95017151 
DE95017152 


DE95015657 


DE95015783 


DE95016484 


DE95017149 


DE95013575 
DE95013721 
DE95014315 
DE95015740 
DE95013720 
DE95011635 
DE95015811 
DE95015739 
DE95015743 


DE95017150 


DE95015651 





Report 
Number 


WHC-SD-C018H-FDC— 
001-Rev.3 


WHC-SD-CP-TL 
195 


WHC-SD-CP-TP- 
087 


WHC-SD-EN-AP- 
186 


WHC-SD-EN-TE- 
300 


WHC-SD-LEF-PLN— 
002-Rev.1 


WHC-SD-SNF-ATP— 
010 


WHC-SD-SNF-CM- 
001 


WHC-SD-SNF-PLN-— 
008 


WHC-SD-SNF-TA- 
007 


WHC-SD-SNF-TC— 
004 


WHC-SD-SNF-TRP-— 
006 


WHC-SD-SQA-CSA- 
20397 


20398 


WHC-SD-TP-ANAL- 
003 

WHC-SD-W236A-ER- 
021-Rev.2 


WHC-SD-W236A-QAPP-— 
001-Rev.2 


WHC-SD-W236A-TI- 
07 


WHC-SD-W320-ATP- 
001 
002 
003 
WHC-SD-WM-AP- 
037 


WHC-SD-WM-ATP- 
134 


WHC-SD-WM-ATR- 
127 


WHC-SD-WM-DP- 
116 


133 


Abstract 
Number 


20:25257 


20:25430 


20:25431 


20:25572 


20:25573 


20:25432 


20:25263 


20:25433 


20:26906 


20:25264 


20:25265 


20:26839 


20:25434 


20:25435 


20:26055 


20:25436 


20:25437 


20:25438 


20:25439 
20:25440 
20:25441 


20:25442 


20:27731 


20:25443 


20:25444 


20:25445 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OST; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS 


INIS 


; GPO Dep 


; GPO Dep. 


GPO Dep. 


INIS 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS; 
INIS; 
INIS; 


INIS; 


INIS; 


INIS 


INIS 


INIS 


; GPO Dep. 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


GPO Dep 


; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO 
Dep. 


1.99: 


Order 
Number 


DE95015749 


DE95015549 


DE95015583 


DE95015654 


DE95015653 


DE95016342 


DE95015652 


DE95015582 


DE95016345 


DE95014311 


DE95015584 


DE95014431 


DE95015550 


DE95013344 


DE95015821 


DE95014308 


DE95014424 


DE95015747 


DE95015746 
DE95015744 
DE95015745 


DE95015794 


DE95014318 


DE95015777 


DE95015782 


DE95015779 


WHC-SD-WM-DP- 


Distribution 
Category 


MF- 
2000 


MF- 
200 


MF- 
2070 


MF- 
2000 


MF- 
2050 


MF- 
2010 


MF- 
2070 


MF- 
2000 


MF- 
2020 


MF- 
2020 
MF- 
2000 


MF-513 


MF- 
2050 


MF- 
2030 


MF- 
2050 


MF-906 
MF-906 
MF-906 


MF- 
2050 


MF- 
2030 


MF- 
2030 


MF- 
2070 
MF- 

2070 
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WHC-SD-WM-DRR- 


Report 
Number 


WHC-SD-WM-DRR- 
049 


WHC-SD-WM-ER- 
437 


WHC-SD-WM-ES— 
283-Vol.1 


317 


WHC-SD-WM-ETP-— 
153 


WHC-SD-WN-EV— 
060-Rev.5 


WHC-SD-WM-FDC-— 
042-Rev.1 

WHC-SD-WM-FHA- 
009 


WHC-SD-WM-LL- 
007 


WHC-SD-WM-OTR- 
158 


WHC-SD-WM-PLN- 
104 


WHC-SD-WM-SARR- 
031-Rev.1 


WHC-SD-WM-SP— 
009 


WHC-SD-WM-TL- 
702 


706 


WHC-SD-WM-TP— 
328 


353 


WHC-SD-WM-WP— 
299-Rev.1 


WHC-SP-— 
0098-6 


1155 


WR-B— 
95-05 
WSRC-IM- 
91-53-Vol.X 


WSRC-MS— 
92-206-Rev.2 
94-0356-Rev.1 
94-0642 
94-0663 
95-0001 


Abstract 
Number 


20:26907 


20:25446 


20:25447 


20:25448 


20:25449 


20:25450 


20:25451 


20:25452 


20:25453 


20:25454 


20:25455 


20:25456 


20:25457 


20:25458 


20:25258 


20:25459 


20:25460 


20:25461 


20:25462 


20:25463 


20:28493 


20:25464 


20:27504 
20:26104 
20:26908 
20:25465 
20:25466 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


NTIS; 


NTIS; 


NTIS; 


NTIS; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


m 
8 


Order 
Number 


DE95015788 


DE95015785 


DE95010930 


DE95015786 


DE95015776 


DE95011503 


DE95015659 


DE95015789 


DE95015793 


DE95015778 


DE95015781 


DE95015587 


DE95015818 


DE95015585 


DE95014317 


DE95015742 


DE95015780 


DE95016328 


DE95015812 


DE95016344 


T1I95013661 


DE95017473 


DE95017493 
DE95015190 
DE95014734 
DE95014718 
DE95014732 


Distribution 
Category 


MF- 
2050 


MF- 
2030 


MF- 
2050 
MF- 
2000 


MF- 
2030 


MF- 
2050 


MF-706 


MF- 
2010 


MF- 
2020 


MF- 
2030 


MF- 
2000 


MF- 
2070; 
MF- 
2030 


MF- 
2070 


MF- 
2000 
MF- 
2000 


MF- 
2030; 
MF- 
2070 
MF- 
2070 


MF- 
2030 


MF- 
2000 
MF- 
2050 


PC-960 


MF- 
2020 


MF-707 
MF-706 
MF-702 
MF-706 
MF-721 


mmmmmm 
888888 


95-0005 20:25467 OSTI; NTIS; INIS; GPO Dep. DE95017506 MF-721 
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ZIB-SC- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


23 
BO 


95-0072 20:27588 OSTI; NTIS; INIS; GPO Dep. 
95-0079X 20:26056 OSTI; NTIS; INIS; GPO Dep. 
95-0084 20:25468 OSTI; NTIS; INIS; GPO Dep. 
95-0126 20:25574 OSTI; NTIS; INIS; GPO Dep. 
95-0151 20:25469 OSTI; NTIS; INIS; GPO Dep. 
95-0154 20:27505 OSTI; NTIS; INIS; GPO Dep. 
95-0200 20:25470 OSTI; NTIS; INIS; GPO Dep. 
95-0203 20:27261 OSTI; NTIS; INIS; GPO Dep. 
95-0502 20:25575 OSTI; NTIS; INIS; GPO Dep. 


DE95017504 MF-708 
DE95014727 MF-731 
DE95017480 MF-702 
DE95017508 MF-702 
DE95017489 MF-721 
DE95017478 MF-702 
DE95017477 MF-721 
DE95017475 MF-702 
DE95017486 MF- 
2070 


mmMmmMmmmMmmMmmmm 
ee 
tt ip ie ee ie 
SSSESSESS 


WSRC-RP- 
93-1448-Rev.4 20:26418 OSTI; NTIS; INIS; GPO Dep. .99: DE95017484 MF-721 
WSRC-TR- 

0400-Rev.1 20:25478 OSTI; NTIS; INIS; GPO Dep. -99: DE95014726 MF- 
2030 

93-577 20:27506 OSTI; NTIS; INIS; GPO Dep. .99: DE95017510 MF-702 
94-0239 20:27589 OSTI; NTIS; INIS; GPO Dep. .99: DE95014720 MF- 
2000 

94-0276 20:25576 OSTI; NTIS; INIS; GPO Dep. .99: DE95017471 MF-702 
94-0344 20:25508 OSTI; NTIS; INIS; GPO Dep. .99: DE95017470 MF- 
2070 

DE95014721 MF-702 
DE95014730 MF- 
2030 

DE95014723 MF-721 

DE95014717 MF-707 

DE95017469 MF-702 

DE95014716 MF-707 

DE95014733 MF-701 
DE95014719 MF- 
2020 

DE95017482 MF-703 
DE95017490 MF- 
2020 

DE95017472 MF-721 

DE95017474 MF-721; 

MF-702 
DE95017483 MF- 
2030 


94-0391 20:25577. + OSTI; NTIS; INIS; GPO Dep. 
94-0400 20:25471 OSTI; NTIS; INIS; GPO Dep. 


8 8 


94-0427 20:25472 OSTI; NTIS; INIS; GPO Dep. 
94-0466 20:25578 OSTI; NTIS; INIS; GPO Dep. 
94-0543 20:25509 OSTI; NTIS; INIS; GPO Dep. 
95-0004 20:25579  OSTI; NTIS; INIS; GPO Dep. 
95-0028 20:26769 OSTI; NTIS; INIS; GPO Dep. 
95-0034 20:25473 OSTI; NTIS; INIS; GPO Dep. 


a a a a | 


88 88 888888 


95-0137-1 20:27590 OSTI; NTIS; GPO Dep. 
95-0199 20:25475 OSTI; NTIS; INIS; GPO Dep. 


— ot 


95-0240 20:25476 OSTI; NTIS; INIS; GPO Dep. 
95-0502P 20:25477 OSTI; NTIS; INIS; GPO Dep. 


mim mm mmmmm mn 


—_— 


95-166 20:25474 OSTI; NTIS; INIS; GPO Dep. 


m 
—_ 
© 
© 


ZIB-SC— 
94-36-Prepr. 20:26968 OSTI; NTIS (US Sales Only) DE95798842 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE94000280 
DE94006859 
DE95000056 
DE95000145 
DE95000174 
DE95000181 
DE950001 82 
DE95000205 
DE95005828 
DE95006576 
DE95007261 

DE95007389 
DE95007868 
DE95007958 
DE95009241 

DE95009243 
DE95009255 
DE95009256 
DE95009259 
DE95009261 

DE95009262 
DE95009271 

DE95009272 
DE95009275 
DE95009278 
DE95009285 
DE95009286 
DE95009287 
DE95009288 
DE95009289 
DE95009423 
DE95009424 
DE95009701 

DE95009707 
DE95009710 
DES95009711 

DE95009713 
DES5009715 
DE95009718 
DE95009719 
DE95009721 

DE95009722 
DE95009724 
DE95009725 
DE95009727 
DE95009728 
DE95009730 
DE95009735 
DE95009857 
DE95009953 
DE95010434 
DE95010678 
DE95010750 
DE95010880 
DE95010885 
DE95010930 
DE95010936 
DE9501 1031 
DE95011065 
DE95011071 
DE9501 1073 


Report No. 


NREL/TP-472-6231 
DOE/GO-10095-152 
DOE/MC-—30165-3972 
DOE/BC/14894—5 
DOE/MT/92006-9 
DOE/BC/14983-5 
DOE/BC/14958-11 
DOE/GO-10095-013 
ANL/ER/CP-85213 
LBL-36575 
PNL-SA-25603 
CONF-950232-38 
LA-UR-95-690 
RFP-—4901 
NREL/TP-463-7671 
NREL/TP-411-8111 
NREL/TP-461-7281 
NREL/TP-451-8120 
NREL/TP-430-7978 
NREL/TP-441 -6924 
NREL/TP-452-8106 
NREL/TP-442-6915 
NREL/TP-411-8116 
NREL/TP-431-8143 
NREL/SP-413-8250 
NREL/TP-—411-8244 
NREL/TP-411-8245 
NREL/TP-—411-8246 
NREL/TP-—411-8248 
NREL/TP-425-7633 
LA-UR-95-923 
LA-UR-95-S22 
LA-UR-95-2150 
DOE/MC/29309-4054 
DOE/MC/27339—4064 
DOE/MC/27339-4065 
DOE/MC/30358-4067 
DOE/MC/30246-4069 
DOE/MC/28245-—4072 
DOE/MC/27362-4073 
DOE/MC/24132-4075 
DOE/MC/30247-4076 
DOE/MC/30012-4078 
DOE/MC/25140-4079 
DOE/MC/23165-—4081 
DOE/MC/30098-4082 
DOE/MC/29257-4085 
DOE/MC/27339-4088 
SAND—95-0569C 
PATENTS-US—A8000310 
UCRL-JC—1 19983 
CONF-9411190- 
UCRL-JC—1 18395 
LA-UR-95-1425 
LA-UR-95-1157 
WHC-SD-WM-ES-283-Vol.1 
LA-UR-95-1435 
SSCL-Preprint-546 
SSC-SR-1001 
SSC-SR-1007 


SSC-SR-1009 
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Order No. 


DE9501 1082 
DE9501 1086 
DE95011089 
DE9501 1096 
DE9501 1098 
DE95011100 
DE95011151 
DE95011160 
DE95011161 
DE95011166 
DE95011191 
DE9501 1206 
DE95011207 
DE95011208 
DE95011210 
DE95011211 
DE95011214 
DE95011218 
DE95011224 
DE9501 1227 
DE95011228 
DE9501 1356 
DE95011357 
DE95011412 
DE95011503 
DE9501 1622 
DE95011635 
DE95011645 
DE95011726 
DE95011728 
DE95011754 
DE95011757 
DE95011773 
DE95011777 
DE95011782 
DE95011790 
DE95011821 
DE9501 1824 
DE95011829 
DE95011831 
DE9501 1923 
DE95011992 
DE95012001 
DE95012028 
DE95012054 
DE95012057 
DE95012058 
DE95012061 
DE95012129 
DE95012131 
DE95012143 
DE95012149 
DE95012198 
DE95012246 
DE95012264 
DE95012270 
DE9501 2364 
DE95012365 
DE95012398 
DE95012452 
DE95012453 


Report No. 


SSC-SR-1019 
SSC-SR-1024 
SSC-SR-1027 
SSC-SR-1035 
SSC-SR-1037 
SSC-SR-1040 
SSCL-Preprint-541 
SSCL-Preprint-562 
SSCL-Preprint-563 
SSCL-SR-—1226 
SSCL-674 
SSCL-Preprint-497 
SSCL-Preprint-503 
SSCL-Freprint-229 
SSCL-563 
SSCL-Preprint—117 
SSCL-Preprint-524 
SSCL-Preprint-518 


SLAC-PUB-4783-Rev. 


SSCL-298 
SSCL-304 
DOE/ER/13547-T2 
DOE/R8/10498-T5 
PNL-SA-23468 


WHC-SD-WM-EV-060-Rev.5 


LA-SUB-95-17 
WHC-SA-2861 
BNL-61033 
UCRL-JC—1 17800 
UCRL-JC—1 19065 
UCRL-JC—1 19593 
UCRL-JC—1 19673 
ORNL-6809 
BNL-61711 
BNL-61724 
SSCL-306 
ANL/ITD/CP-86194 


ANL/OTD-APS/CP-85086 


SAND-94-2031 
SAND-—94-1996 
ANL/ET/CP-—85377 
LA-UR-95-1490 


DOE/OSTI-8200-R58 


DPW-56-247 
LA-UR-95-1391 
LA-UR-95-1373 
LA-UR-95-1371 
LA-UR-95-1357 
DOE/EA-0891 
DOE/EA-—1035 
DOE/ER/53266—-51 
DOE/BC/14884—11 
DOE/ER/75856-T1 
BNL-61763 
ANU/IFR/CP-82923 
ANL/ET/CP-—82228 
LBL-35411 
LBL-36895 
PNL—10414-Ver.2.1 
UCRL-ID—114972-1 


UCRL-CR-11651 1-95 


Order No. 


DE95012484 
DE95012493 
DE95012552 
DE95012564 
DE95012624 
DE9501 2662 
DE95012845 
DE95012876 
DE95012886 
DE95012994 
DE95013020 
DE95013026 
DE95013053 
DE95013099 
DE95013231 
DE95013233 
DE95013249 
DE95013264 
DE95013267 
DE95013298 
DE95013310 
DE95013311 
DE95013344 
DE95013357 
DE95013358 
DE95013359 
DE95013379 
DE95013382 
DE95013390 
DE95013399 
DE95013400 
DE95013417 
DE95013445 
DE95013457 
DE95013467 
DE95013481 
DE95013499 
DE95013523 
DE95013545 
DE95013548 
DE95013549 
DE95013575 
DE95013589 
DE95013590 
DE95013591 
DE95013658 
DE95013659 
DE95013663 
DE95013667 
DE95013668 
DE95013669 
DE95013670 
DE95013671 
DE95013672 
DE95013673 
DE95013674 
DE95013675 
DE95013677 
DE95013678 
DE95013680 
DE95013681 


Report No. 


UCRL-JC—120690 
CONF-91 10555— 
ANL-95/9 
UCRL-LR-120895 
HW-82869-Del. 
GEL-03 
CONF-951135-3 
CONF-951073-3 
FNAL/C—95/275-E 
DOE/ET/53088—708 
SAND-—95-1081C 
SAND-—95-1086C 
LA-SUB-—95-27-2 
DOE/ER/52149-T2 
BNL-61851 
BNL-61849 
UCRL-JC—120869 
UCRL-JC—117649 


UCRL-JC—1 18093-Rev.1 


DOE/WP/16151-8 
UCRL-CR-120671 
UCRL-CR—120929 


WHC-SD-SQA-CSA-20398 


RFP—4948 
SAND-95-1305C 
ANL/ACL-94/3 
SLAC-PUB-—95-6833 
SLAC-PUB-—95-6900 
ANL/PHY/CP-—86140 
ANL/RA/CP-85791 
ANL/IFR/SUMM-85772 
ANU/IFR/CP-84517 
ANL/ES/CP-86380 
UCRL-JC—1 19686 
ANL/CHM/CP-85038 
GA-A-22040 
ANL/ER/CP-85032 
ANL/ER/CP-86469 
ANL/MSD/CP-86788 
ANL/DIS/CP-86613 
ANL/ED/CP-85772 
WHC-SA-2611 
BNL-61818 
BNL-61832 
BNL-61893 
BNL-61887 
ANL/ASD/CP-—85067 
DOE/ER-0313/17 
ANL/CMT/CP-85673 
ANL/MCS/CP-85724 
ANL/MCS/CP-85726 
ANL/MCS/CP-85435 
ANU/ES/CP-85224 
ANL/IFR/CP-85221 
ANUV/ET/CP-85172 
ANL/CHM/CP-85031 
ANL/RA/CP-84600 
ANLUCMT/CP-85697 
ANL/ET/CP-—84437 
ANL/RA/CP-84335 
ANL/RA/CP-84338 





Order No. 


DE95013691 
DE95013694 
DE95013696 
DE95013697 
DE95013698 
DE95013702 
DE95013703 
DE95013704 
DE95013705 
DE95013706 
DE95013707 
DE95013708 
DE95013709 
DE95013710 
DE95013711 

DE95013714 
DE95013715 
DE95013717 
DE95013718 
DE95013720 
DE95013721 

DE95013722 
DE95013723 
DE95013725 
DE95013726 
DE95013727 
DE95013728 
DE95013729 
DE95013730 
DE95013731 

DE95013732 
DE95013733 
DE95013736 
DE95013737 
DE95013740 
DE95013741 

DE95013742 
DE95013743 
DE95013745 
DE95013746 
DE95013747 
DE95013748 
DE95013749 
DE95013750 
DE95013765 
DE95013768 
DE95013771 

DE95013787 
DE95013788 
DE95013797 
DE95013799 
DE95013805 
DE95013808 
DE95013809 
DE95013822 
DE95013829 
DE95013843 
DE95013846 
DE95013855 
DE95013857 
DE95013858 
DE95013888 
DE95013892 
DE95013893 
DE95013899 
DE95013908 
DE95013909 
DE95013910 
DE95013933 
DE95013971 
DE95013974 
DE95013980 


Report No. 


ANL/CHM/CP-8641 1 
ANL/ASD/CP-—85004 
ANL/CHM/CP-86628 
ANL/ASD/CP-—84985 
ANL/ASD/CP-84986 
ANL/IFR/CP-85394 
ANL/IFR/CP-85398 
ANL/IFR/SUMM-85393 
ANL/EA/CP-85399 
ANL/EA/CP-—841 84 
ANU/ET/CP-—84247 
ANL/ASD/CP-—85057 
ANL/ET/CP-—85028 
ANL/RE/CP-85243 
ANL/ITD/CP-86534 
ANL/RE/CP-85742 
ANL/MCS/CP-85787 
ANL/ER/CP-84542 
ANL/IFR/SUMN-8543 1 
WHC-SA-2857 
WHC-SA-2748 
ANL/ASD/CP-85052 
ANL/ASD/CP-85014 
ANL/ASD/CP-—86566 
ANL/ASD/CP-84919 
ANL/ASD/CP-84918 
ANL/ASD/CP-—84993 
ANL/ASD/CP-84994 
ANL/ASD/CP-—85005 
ANL/ASD/CP-—84995 
ANL/ASD/CP-—85066 
ANL/ASD/CP-—85061 
ANL/MCS/CP-86649 
ANL/MSD/CP-86639 
ANL/EA/CP-86614 
ANL/RE/CP-84645 
ANL/DIS/CP-86744 
ANL/TD/CP-—86695 
ANL/ASD/CP-—85062 
ANL/ASD/CP-85059 
ANL/ASD/CP-85053 
ANL/ES/CP-85783 
ANL/EQO/SUMM-85896 
ANL/TD/CP-—86675 
ANL/EA/CP-85960 
ANL/XFD/CP-—86463 
ANL/ASD/CP-84920 
ANL/TD/CP-85768 
ANL/RE/CP-85940 
SAND—95-1237C 
FNAL/C—95/112 
DOE/AL/82993—1 1 
DOE/AL/82993—14 
DOE/AL/82993—1 8 
DOE/ER/13670-T4 
DOE/NV/1 1432-170 
DOE/BP/00276—1 
BNL-61771 
SAND-—95-0196 
SAND—95-0758 
SAND—95-1154C 
SAND—94-3249C 
ANL/ED/CP-84984 
ANL/ASD/CP-84860 
SAND—94-3128 
ANL-HEP-CP-95-27 
ANL/ET/CP-—86148 
ANL/DIS/CP-—86558 
HW-26510 
CONF-9503164—2 
CONF-9504 12-19 
CONF-9506115-5 


Order No. 


DE95013995 
DE95013997 
DES5014004 
DE95014005 
DE95014006 
DE95014007 
DE95014008 
DE95014009 
DE95014015 
DE95014018 
DE95014020 
DE95014023 
DE95014028 
DE95014035 
DE95014037 
DE95014038 
DE95014040 
DE95014041 

DE95014042 
DE95014043 
DE95014069 
DE95014070 
DE95014071 

DE95014072 
DE95014073 
DE95014074 
DE95014075 
DE95014077 
DE95014078 
DE95014079 
DE95014085 
DE95014088 
DE95014089 
DE95014094 
DE95014095 
DE95014096 
DE95014097 
DE95014098 
DE95014099 
DE95014100 
DE95014119 


DE95014120 


DE95014130 
DE95014131 
DE95014135 
DE95014146 


DE95014151 

DE95014152 
DE95014153 
DE95014154 
DE95014163 
DE95014176 
DE95014178 
DE95014179 
DE95014180 
DE95014181 

DE95014183 
DE95014184 
DE95014188 
DE95014189 
DE95014191 

DE95014197 
DE95014201 
DE95014203 
DE95014204 
DE95014207 
DE95014208 
DE95014213 
DE95014226 


Report No. 


CONF-950399— 
ORNL/CDIAC—34/R5 
LA-UR-—95-1775 
LA-UR-—95-1774 
R-95-1754 
R-95-1712 
R-95-1670 
R-95-1472 
LA-UR-95-1318 
LA-UR-95-1792 
DOE/LLW-219 
DOE/MC/31 198—-95/C0473 
CONF-9409368—1 
CONF-930221 2-1 
CONF-9408169-7 
CONF-9408169—-10 
CONF-950894—1 
CONF-9404 16-36 
CONF-940416—35 
DOE/OR/21400—-T476 
ANL/DIS/CP-—86075 
ANL/RE/CP-85884 
ANL/ET/CP-—79979 
ANL/CHM/CP-85040 
ANL/RE/CP-86222 
BNL-61908 
ANL/MCS-TM-208 
ANL/RE/CP-84716 
ANL/TD/CP-—84942 
ANL/RE/CP-79448 
ANL/ET/CP-—85273 
ANL/XFD/CP-—85632 
ANL/ET/CP—84554 
ANL/EA/CP-—84823 
ANL/CMT-ACL/VU—86798 
ANL/EMO/CP-85698 
ANL/ES/CP-861 72 
ANL/ET/CP-85512 
ANL/ES/CP—86560 
ANL/MSD/CP-86640 
USGS/WRD/HD-95/249- 
Vol.2 
USGS/WRD/HD—95/248- 
Vol.1 
SAND—94-2038 
UCRL-JC—1 19608 
UCRL-JC—121049 
DOE/CAO-95-2043-Vol.4- 
Draft 
ANL/CMT/CP-84932 
ANL/ET/CP-—84320 
ANL/EA/CP-85961 
ANL/ES/CP-86171 
UCRL-JC—1 18172 
PNL-SA-24044 
PNL-SA-26219 
PNL-SA-24939 
PNL-SA-24693 
PNL-SA-26373 
PNL-SA-25593 
PNL-SA-—25532 
PNL-SA-25844 
PNL-SA-25778 
PNL-SA-25713 
PNL-—10586 
UCRL-JC—1 20939 
UCRL-JC—120449 
FNAL-TM—1935 
ANL/PHY/CP-—85354 
SAND-95-0038C 
SAND-95-1269C 
ANLUTD/CP-85178 


LA- 
LA- 
LA- 
LA- 


U 
U 
U 
U 


Order No. 


DE95014227 
DE95014237 
DE95014241 
DE95014246 
DE95014249 
DE95014257 
DE95014259 
DE95014260 
DE95014261 
DE9501 4262 
DE95014265 
DE95014266 
DE9501 4283 
DES95014287 
DE95014290 
DE95014296 
DE95014308 


DE95014311 
DE95014315 
DE95014317 
DE95014318 
DE95014325 
DE9501 4330 
DE95014331 
DE95014341 
DE95014344 
DE95014345 
DE95014346 
DE95014347 
DE95014348 
DE95014353 
DE95014373 
DE95014382 
DE9501 4383 
DE95014388 
DE95014407 
DES5014412 
DE95014413 
DE95014414 
DE95014419 
DE95014420 
DE95014424 


DE95014431 

DE95014438 
DE95014439 
DE95014452 
DE95014458 
DE95014459 
DE95014461 

DE95014462 
DE95014463 
DE95014483 
DE95014494 
DE95014495 
DE95014496 
DE95014497 
DE95014498 
DE95014499 
DE95014500 
DE95014501 
DE95014502 
DE95014510 
DE95014511 
DE95014522 
DE95014523 
DE95014524 
DE95014525 
DE95014527 
DE95014529 
DE95014533 


DE95014533 


Report No. 


ANL/ET/CP-—84847 
ANL/RE/CP-85777 
ANL/CMT/CP-—85374 
ANL/RE/CP-86313 
CONF-9506204—1 
CONF-9507 163-1 
CONF-950201-21 
CONF-94 1144-170 
CONF-9504 12-51 
CONF-9504 12-38 
CONF-9506247-1 
CONF-9505204—-10 
CONF-950963-1 
CONF-950336—29 
ORNL/SUB—90-SF521/03 
DOE/PO/18000-T2 
WHC-SD-W236A-ER-021- 
Rev.2 
WHC-SD-SNF-TA-007 
WHC-SA-2758 
WHC-SD-WN-TI-706 
WHC-SD-WM-ATP-—134 
DOE/PC/88881-T28 
DOE/PC/94064—-T1 
DOE/PC/92251-T9 
DOE/ER/13863-—2 
DOE/AL/82993-—20 
DOE/ER/40561-—203 
DOE/ER/40561—204 
ORNL/TM—12813-Pt.1 
CONF-8607383—1 
SAND-95-8636 
UCRL-LR-120744 
UCRL-JC—120849 
CONF-9502107— 
UCRL-ID—117789 
SAND—95-8641C 
DOE/BP/01873-2 
DOE/BP/01610-3 
DOE/BP/21065—2 
K/TCD—1141 
BNL-61733 
WHC-SD-W236A-QAPP- 
001-Rev.2 
WHC-SD-SNF-TRP—006 
DOE/BP-2565 
DOE/BP-2278 
UCRL-LR-120192 
DOE/EIA—0130(95/06) 
DOE/EIA—0380(95/06) 
ORNLUM-4230 
ORNL/TM-12742 
ORNL/TM—12907 
DOE/METC/C-—95/7187 
SAND—95-1205 
SAND-—-95-0919 
SAND-95-1067 
BNL-—61801(Rev.6/95) 
BNL-61354 
BNL-NUREG-—61805 
BNL-—61 856 
SSCL-SR-1174 
SSCL-SR-1175 
UCRL-ID—119088 
UCRL-ID—119087 
ANL/MCS-TM-196 
ANL-ATLAS—95-1 
UCRL-JC—120107 
DOE/EA-—1007 
ANL/MCS-TM-192 
SAND—93-0350 
SAND-—-$5-1126 
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DE95014534 


Order No. 


DE95014534 
DE95014535 
DE95014558 
DE95014561 
DE95014563 
DE95014578 
DE95014579 
DE95014580 
DE95014581 

DE95014582 
DE95014583 
DE95014584 
DE95014585 
DE95014586 
DE95014587 
DE95014588 
DE95014589 
DE95014590 
DE95014591 

DES5014593 
DE95014594 
DE95014597 
DE95014599 
DE95014611 

DE95014618 
DE95014619 
DE95014624 
DE95014636 
DE95014638 
DE95014640 
DE95014644 
DE95014646 
DE95014664 
DES5014666 
DE95014667 
DE95014668 
DE95014676 
DE95014679 
DE95014680 
DE95014681 

DE95014682 
DE95014685 
DE95014686 
DE95014687 
DE95014688 
DE95014689 
DE95014690 
DE95014691 

DE95014692 
DE95014693 
DE95014696 
DE95014700 
DE95014708 
DE95014711 

DE95014712 
DE95014716 
DE95014717 
DE95014718 
DE95014719 
DE95014720 
DE95014721 

DE95014723 
DE95014726 
DE95014727 
DE95014730 
DE95014732 
DE95014733 
DE95014734 
DE95014762 
DE95014764 
DE95014767 
DE95014768 


Report No. 


SAND-95-0918 
UCRL-JC—1 20689 
LA-SUB-—95-94 
FNAL/C—94-246-E 


DOE/METC/C—95/7188 


CONF-9505204-8 
CONF-9509100-3 
CONF-9505255—1 
CONF-9504 12-24 
CONF-950587-2 

CONF-9505204—7 
CONF-9504 12-25 
CONF-9508139-1 
CONF-9503 165-1 
CONF-9509100-6 


CONF-941 144-167 


CONF-9505254—1 


CONF-941 144-168 


CONF-9505105—4 
CONF-9505105-5 
CONF-9506201-6 
CONF-950914—1 
CONF-9411245—1 
PNL-SA-25979 
PNL-SA-25908 
PNL-SA-25897 
PNL-SA-23975 
PNL-SA-23513 
PNL-SA-24240 
PNL-SA-26437 
BNL-61923 
SAND-95-8692C 
FNAL/C—95/111-E 
GA-A-22039 
GA-A-22057 
GA-A-22070 
UCRL-JC—1 19628 
UCRL-JC—120011 
UCRL-JC—120182 
UCRL-JC—1 19633 


UCRL-JC—120779 
UCRL-JC—1 18524 
UCRL-JC—1 18752 
UCRL-JC—1 15583-Rev.1 
UCRL-JC—1 18835 
UCRL-JC—1 19630 
UCRL-JC—1 18193 
UCRL-JC—1 19621 
UCRL-JC—1 19625 
UCRL-JC—1 19624 
UCRL-JC—117091 
DOE/ER/40756—4 
CONF-9309209— 
USGS-OFR-94-460 
USGS-OFR-95-158 
WSRC-TR-95-0004 
WSRC-TR-94-0466 
WSRC-MS—94-0663 
WSRC-TR-95-0034 
WSRC-TR-94-0239 
WSRC-TR-94-0391 
WSRC-TR-94-0427 
WSRC-TR-0400-Rev.1 
WSRC-MS—95-0079X 
WSRC-TR-94-0400 
WSRC-MS-95-0001 
WSRC-TR-95-0028 
WSRC-MS—94-0642 
SAND-95-1369C 
PPPL-CFP-—3262 
PPPL-CFP-3341 
LBL-37261 
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Order No. 


DE95014771 
DE95014772 
DE95014773 
DE95014774 
DE95014775 
DE95014776 
DE95014777 
DE95014778 
DE95014779 
DE95014780 
DE95014781 

DE95014783 
DE95014786 
DE95014788 
DE95014793 
DE95014797 
DE95014800 
DE95014832 
DE95014833 
DE95014834 
DE95014835 
DE95014837 
DE95014838 
DE95014840 
DE95014841 

DE95014842 
DE95014844 
DE95014848 
DE95014849 
DE95014852 
DE95014854 
DE95014855 
DE95014856 
DE95014857 
DE95014862 
DE95014864 
DE95014865 
DE95014867 
DE95014868 
DE95014873 

DE95014874 
DE95014875 
DE95014876 
DE95014877 
DE95014878 
DE95014879 
DE95014880 
DE95014881 

DE95014882 
DE95014883 
DE95014884 
DE95014885 
DE95014886 
DE95014887 
DE95014888 
DE95014889 
DE950148390 
DE95014891 

DE95014892 
DE95014883 
DE95014894 
DE95014895 
DE95014900 
DE95014901 

DE95014902 
DE95014903 
DE95014906 
DE95014907 
DE95014909 
DE95014912 
DE95014914 
DE95014920 


Report No. 


LBL-37275 
LBL-36480 
LBL-36502 
LBL-37295 
LBL-37255 
LBL-36714 
LBL-36928 
LBL-36460 
LBL-36461 
LBL-36498 
LBL-36964 
LBL-37360 
LBL-36823 
LBL-37200 
LBL-37180 
LBL-PUB—5413 
LBL-36501 
LBL-36915 
LBL-37155 
LBL-37110 
LBL-37133 
LBL-37139 
SAND-95-1331C 
SAND-95-1375C 
SAND-94-2864C 
SAND-95-1426C 
SAND-95-1420C 
SAND-95-1357C 
SAND-—95-1330C 
SAND-95-1373C 
SAND-94-2003C 
SAND-95-1376C 
SAND-95-1292C 
SAND-95-1286C 
SAND-—95-1368C 
SAND-95-1303C 
SAND-95-1424C 
LBL-37342 
LBL-37279 
LBL-37084 
LBL-37083 
LBL-36963 
LBL-37122 
LBL-37385 
SAND-94-2435C 
SAND-95-1352C 
SAND-95-1353C 
SAND-94-3160C 
SAND-—95-0048C 
SAND—94-3269C 
SAND-95-1354C 
SAND-95-1355C 
SAND—-95-1460C 
SAND-95-1366C 
SAND-95-1372C 
SAND-95-1367C 
SAND-95-1459C 
SAND-95-1442C 
SAND-95-1440C 
SAND-95-1270C 
SAND-95-1370C 
DOE/EM-0245 


ORNL/TM-—12813-Pt.3 


DOE/BC/1 4865-2 
DOE/BC/14894-7 
DOE/BC/14893-—7 
DOE/MT/94011-3 
DOE/BC/14970-3 


DOE/BC/14884—13 
DOE/BC/14899-19 


DOE/AL/44658-T3 
CONF-9406347—1 


Order No. 


DE95014921 

DE95014928 
DE95014932 
DE95014936 
DE95014937 
DE95014939 
DE95014942 
DE95014943 
DE95014944 
DE95014946 
DE95014958 
DE95014959 
DE95014961 

DE95014978 
DE95014987 
DE95014988 
DE95014992 
DE95014995 
DE95014996 
DE95015003 
DE95015008 
DE95015012 
DE95015014 
DE95015016 
DE95015017 
DE95015018 
DE95015019 
DE95015020 
DE95015021 

DE95015022 
DE95015023 
DE95015024 
DE95015025 
DE95015027 
DE95015029 
DE95015030 
DE95015033 
DE95015038 
DE95015041 

DE95015044 
DE95015056 
DE95015067 
DE95015068 
DE95015069 
DE95015070 
DE95015071 

DE95015072 
DE95015073 
DE95015074 
DE95015075 
DE95015076 
DE95015077 
DE95015078 
DE95015080 
DE95015082 
DE95015083 
DE95015085 
DE95015086 
DE95015087 
DE95015088 
DE95015090 
DE95015092 
DE95015094 
DE95015095 
DE95015097 
DE95015098 
DE95015099 
DE95015103 
DE95015107 
DE95015108 
DE95015110 
DE95015111 


Report No. 


DOE/EE-0059 
DOE/ER/40405-T6 
CONF-9406321—Absts. 
LA~12962-MS 
DOE/EIA-0578(93) 
UCRL-ID-120878 
BNL-61927 

BNL-61932 
BNL-NUREG-61921 
BNL-60748 

IS-T-1700 

IS-5112 

IS-M-821 
DOE/SF/16306-47 
CONF-940633-7 
CONF-940633-8 
SAND-95-8229 
ORNU/ER-249/R1 
ORNL/ER-298 
DOE/MC/21023-95/C0492 
ANL-IFR-246 
SAND-95-1244 
SAND-95-1324 
ORNUTM-12860 
ORNL/TM-12858 
ORNL/TM-12862 
ORNL/TM-12857 
ORNUTM-12771 
LA-12905-SR 
DOE/ER/75955-T1 
BNL-61957 

LA-12980-C 
PATENTS-US—A8070740 
UCRL-JC—1 16992 
UCRL-JC—-118531 
UCRL-JC-118173 
UCRL-JC—120489 
PATENTS-US—A8068033 
PATENTS-US~A8067919 
PATENTS-US—A806791 1 


SAND-95-1241 
SAND-—95-1518C 
SAND-95-1517C 
SAND-95-0049C 
SAND-95-1298C 
SAND-95-1297C 
SAND-95-1471C 
SAND-95-1476C 
SAND-95-1475C 
SAND-95-1478C 
SAND-95-1477C 
SAND-95-1012C 
SAND-95-1464C 
SAND-95-1496C 
SAND-95-1482C 
SAND-95-1497C 
SAND-95-1480C 
SAND-95-1510C 
SAND-95-1507C 
SAND-95-1479C 
SAND-—95-1509C 
SAND-95-1511C 
UCRL-JC—117018 
UCRL-JC—121094 
UCRL-JC—120859 
SAND-94-0545 
UCRL-JC—1 18647 


PATENTS-US—A8052927 


UCRL-JC—1 15887 
UCRL-JC—1 20969 
UCRL-ID—120347 
UCRL-ID—120326 





ETE 


Order No. 


DE95015114 
DE95015117 
DE95015120 
DE95015121 
DE95015122 
DE95015123 
DE95015124 
DE95015125 
DE95015133 
DE95015138 
DE95015140 
DE95015142 
DE95015143 
DE95015145 
DE95015149 
DE95015156 
DE95015158 
DE925015165 
DE95015167 
DE95015176 
DE95015182 
DE95015183 
DE95015184 
DE95015186 
DE95015187 
DE95015188 
DE95015190 
DE95015192 
DE95015193 
DE95015197 
DE95015198 
DE95015201 

DE95015208 
DE95015209 
DE95015210 
DE95015218 
DE95015219 
DE95015225 
DE95015228 
DE95015229 
DE95015235 
DE95015236 
DE95015238 
DE95015239 
DE95015240 
DE95015242 
DE95015244 
DE95015246 
DE95015248 
DE95015250 
DE95015251 

DE95015253 
DE95015254 
DE95015255 
DE95015257 
DE95015258 
DE95015259 
DE95015261 

DE95015269 
DE95015270 
DE95015271 
DE95015272 
DE95015273 
DE95015274 
DE95015275 
DE95015278 
DE95015279 
DE95015280 
DE95015281 
DE95015282 
DE95015283 
DE95015284 


Report No. 


DOE/ER/53201-T6 
DOE/EIS—0205 
LA-UR-95-1876 
SAND—-95-8660C 
SAND—95-8604C 
UCRL-ID—121178 
UCRL-ID—121177 
RFP—4974 
UCRL-ID—119918 
LBL-37333 

LBL-37238 

LBL-36852 

LBL-36814 
CONF-950669— 
CONF-950793—7 
DOE/ER/14028-5 
DOE/ID/13232-T1 
FNAL/C—158-E 
FNAL/C—95/135-E 
DOE/FE-0338 
ANL-95/16 
DOE/ER/53206-23 
DOE/ER/40309-15 
DOE/ER/25105-T1 
RFP—4942 
DOE/CE/15554—T4 
WSRC-MS—94-0356-Rev.1 
LA-UR-95-1989 
LA-UR-95-1913 
LA-UR-95-1880 
LA-UR-95-1885 
UCRL-JC—121027 
LS—236 

LS—222 

LS—221 

LS—194 

LS—195 

LS—192 

LS—170 

LS—169 

LS—224 

LS—223 
UCRL-LR-120922 
BNL-61980 
SAND-95-1532C 
SAND-—95-0037C 
SAND—95-1549C 
SAND-—95-1544C 
SAND—95-1096C 
SAND—95-0991C 
LA-UR-95-1899 
LA-UR-95-1862 
-UR-95-1854 
-UR-95-1856 
-UR-95-1980 
-UR-95-1981 
-UR-95-1986 
ND—95-1558C 
RL-52000-95-7 
-UR-95-1921 
-UR-95-1926 
R-95-1931 
R-95-1932 
R-95-1939 
R-95-2066 
R-95-1951 
—95-1958 
—95-1959 
—95-1971 
—95-2050 
R-95-2058 
R-95-2065 


ESLSSEbS 


5 


R 
R 
R 
R 


SESSSSESSS 


U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 


LA 


Order No. 


DE95015285 
DE95015286 
DE95015288 
DE95015289 
DE95015291 
DE95015292 
DE95015293 
DE95015294 
DE95015295 
DE95015296 
DE95015297 
DE95015298 
DE95015299 
DE95015300 
DE95015302 
DE95015304 
DE95015305 
DE95015307 
DE95015309 
DE95015310 
DE95015313 
DE95015314 
DE95015320 
DE95015321 
DE95015322 
DE95015323 
DE95015324 
DE95015326 
DE95015327 
DE95015328 
DE95015330 
DE95015331 
DE95015333 
DE95015334 
DE95015336 
DE95015337 
DE95015339 
DE95015340 
DE95015341 
DE95015343 
DE95015344 
DE95015345 
DE95015346 
DE95015349 


DE95015350 
DE95015353 
DE95015354 
DE95015355 
DE95015358 
DE95015360 
DE95015364 
DE95015365 
DE95015366 
DE95015368 
DE95015369 
DE95015371 

DE95015372 
DE95015373 
DE95015376 
DE95015382 
DE95015384 
DE95015385 
DE95015386 
DE95015394 
DE95015395 
DE95015396 
DE95015397 
DE95015402 
DE95015404 
DE95015405 
DE95015406 


Report No. 


LA-UR-95-2038 
LA-UR-95-2048 
R-95-1531 
—95-1574 
—95-2028 
—95-2037 
—95-2017 


SS 


R 
R 
R 
R 


R-95-2027 
R-95-1993 
UR-95-2015 

—95-2016 

—95-2099 
R-95-2098 
-UR-95-2086 
-UR-95-2075 
-UR-95-2073 
-UR-95-2068 
-UR-95-1830 
-UR-95-1786 
-UR-95-1798 
—95-1814 
—95-1820 
—95-1759 
95-1761 
95-1763 
—95-1708 
—95-1718 
—95-1683 
—95-1703 
—95-1666 
—95-1649 
—95-1650 


U 
U 
U 
U 
U 
U 
U 


SSSSEEES 


ece 


eo 


SSSSSES 
DoUVDVIIIIAID 


Sec’ 


D 


DUVDD 


CECEECEE 


DDD 
RRRRRARHKKRRFGGS 


E 


C#ecccececccceccccce 


aa a 


-1643 
—-95-1642 
—95-1637 
—95-1608 
—-95-1609 
—95-1618 
—95-1911 
-1865 
LA-UR-95-1866 
LA-UR-95-1873 


DD 


SCCCEECEESS 
eeceec ce SS 
DvDD 


RKRKRKRH 


R 


DDD 


DOE/EIS—0173-Summ.- 


Supp. 


DOE/EIS—0173-Suppl. 


DOE/EH-0491 


DOE/EIA-0293(95) 


FNAL/C—166 
GA-A-22063 
RFP—4964 
BNL-61511 
BNL-61970 
BNL-61 960 
BNL-61790 
BNL-61449 
BNL-61361 
ES/WN-49 
GA-A-22069 
PNL-—10537 
UCRL-ID—119541 
UCRL-ID—120925 
LS—182 

LS—237 

LS—212 

LS—211 

LS—210 

LS—217 
CONF-950456— 
PNL-—10389 
PNL-10466 
PNL-10418 


Order No. 


DE95015408 
DE95015409 
DE95015411 

DE95015412 
DE95015413 
DE95015414 
DE95015415 
DE95015418 
DE95015419 
DE95015422 
DE95015423 
DE95015424 
DE95015427 
DE95015428 
DE95015431 

DE95015432 
DE95015435 
DE95015436 
DE95015437 
DE95015438 
DE95015441 

DE95015442 
DE95015446 
DE95015447 
DE95015449 
DE95015450 
DE95015451 

DE95015461 

DE95015464 
DE95015466 
DE95015467 
DE95015471 

DE95015472 
DE95015480 
DE95015492 
DE95015494 
DES5015495 
DE95015499 
DE95015503 
DE95015504 
DE95015505 
DE95015507 
DE95015517 
DE95015522 
DE95015523 
DE95015530 
DE95015532 
DE95015533 
DE95015549 
DE95015550 
DE95015554 
DE95015555 
DE95015557 
DE95015558 
DE95015559 
DE95015560 
DE95015561 

DE95015562 
DE95015563 
DE95015565 
DE95015566 
DE95015567 
DE95015569 
DE95015570 
DE95015574 
DE95015580 
DE95015581 
DE95015582 
DE95015583 
DE95015584 
DE95015585 


DE95015585 


Report No. 


SAND—95-1340 
UCRL-JC—121267 
UCRL-JC—1 19409 
UCRL-JC—1 19410 
UCRL-JC—1 20891 
UCRL-JC—119411 
UCRL-JC—119372 
UCRL-JC—119378 
UCRL-JC—120901 
UCRL-JC—1 19668 
UCRL-JC—1 18759 
UCRL-JC—1 19667 
UCRL-ID—119535-2 
UCRL-ID—119535-3 
SAND-95-1601C 
SAND-95-1602C 
BNL-61945 

SAND-—95-0087C 
SAND—94-1486C 
SAND—95-1615C 
ORNL-6874 


DOE/AL/62350—156-Rev. 


PNL—10602 


DOE/ET/53088—710 
DOE/ET/53088—711 


KCP-—613-5516 


DOE/ER/13224—3 
DOE/CE/50350-T1 


LA-UR-95-1446 


CONF-9404192-Exc.Summ. 
CONF-9411246— 


PNL-—10578 
PNL-—10604 


DOE/SF/19460—75 


LS—161 
LS—163 
LS—164 
LS—156 


DOE/PC/60575-T1-Vol.1 
DOE/PC/60575—T1-Vol.2 
DOE/PC/60575-T1-Vol.3 
DOE/AL/62350-T7 
DOE/PC/94226—2 
DOE/PC/94217-T3 
DOE/PC/94050-T3 
DOE/CE/15599-T3 
DOE/PC/94120-T3 
DOE/PC/92526-T10 
WHC-SD-CP-TI-195 
WHC-SD-SQA-CSA-20397 


LS—158 
LS—112 
LS—226 
LS—227 
LS—228 
LS—229 
LS—230 
LS—198 
LS—199 
LS—201 
LS—202 
LS—206 
LS—234 
LS—159 


DOE/EIA-0478(94) 
FNAL/C-95/128-E 


FNAL-TM-1915 


WHC-SD-SNF-CM-001 
WHC-SD-CP-TP-087 
WHC-SD-SNF-TC—004 
WHC-SD-WN-TI-702 
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DE95015587 


Order No. 


DE95015587 


DE95015590 
DE95015591 
DE95015596 
DE95015597 
DE95015600 
DE95015627 
DE95015628 
DE95015629 
DE95015630 
DE95015631 
DE95015632 
DE95015633 
DE95015634 
DE95015639 
DE95015641 
DE95015643 
DE95015644 
DE95015645 
DE95015646 
DE95015647 
DE95015648 
DE95015649 
DE95015650 
DE95015651 
DE95015652 
DE95015653 
DE95015654 
DE95015657 
DE95015659 


DE95015660 
DE95015661 

DE95015662 

DE95015663 
DE95015665 
DE95015668 
DE95015669 
DE95015670 
DE95015671 

DE95015672 
DE95015674 
DE95015675 
DE95015676 
DE95015678 
DE95015680 
DE95015681 

DE95015683 
DE95015684 
DE95015685 
DE95015691 

DE95015692 
DE95015694 
DE95015699 
DE95015704 
DE95015705 
DE95015706 
DE95015707 
DE95015708 
DE95015709 
DE95015710 
DE95015711 

DE95015712 
DE95015714 
DE95015715 
DE95015716 
DE95015717 
DE95015718 
DE95015719 
DE95015720 
DE95015721 


Report No. 


WHC-SD-WM-SARR-031- 


Rev.1 
ORNL-6869 
ANL/EAD/TM-44 
UCRL-ID-121172 
DOE/ER/54131-T1 
DOE/PC/92161-T1 
CONF-9504193— 
DOE/OR/00033-T651 
DOE/OR/00033—T650 
DOE/OR/00033—-T647 
DOE/OR/00033—T646 
DOE/OR/00033—-T645 
DOE/OR/00033—T644 
DOE/OR/00033-T643 
ANL/TD/CP-87037 
ANL/CMT-ACL/VU-—86365 
ANL/DIS/CP-87032 
ANL/DIS/CP-—87040 
ANL/XFD/CP-87073 
ANL/EA/CP-—86390 
ANL/OTD/RP-87104 
ANL/ET/CP—84884 
ANL/CMT-ACL/CP-86061 
ANL/CMT-ACL/CP-—86080 
WHC-SD-610-ATR--002 
WHC-SD-SNF-ATP-010 
WHC-SD-EN-TF-300 
WHC-SD-EN-AP—186 
WHC-EP—0865 
WHC-SD-WM-FDC—042- 

Rev.1 
ORNL/CON-420 
ORNL/CON-416 
ORNL/TM-12974 
DOE/METC/C—95/7189 
DOE/EIA-0384(94) 
FNAL/C—209-E 
FNAL/C—217-E 
FNAL/C—216-E 
GA-A-22050 
GA-A-22064 
DOE/EA-1060 
DOE/EA-0936 
DOE/EA-—1109 
DOE/EIA-0130(95/07) 
DOE’ET/53088—712 
DOE/EIA-0149(94) 
DOE/EIA-0348(94)/1 
DOE/MWIP-26 
PNL-8623 
DOE/EIS—0240-IP 
ANL/ACL-—94/2 
ANL/ES/VU—87006 
ANL/ES/VU-—86999 
ANL/ET/CP-—86877 
ANL/ET/CP-—80264 
ANL/ES/CP-—85936 
ANL/ES/CP—86595 
ANL/CHM/CP-86177 
ANL/RA/CP-85445 
ANL/CHM/CP-86415 
ANL/CHM/CP-86447 
ANL/CHM/CP-86797 
ANL/XFD/CP-87075 
ANL/CHM/CP-—86360 
ANL/CHM/CP-—86386 
ANL/RA/CP-85446 
ANL/ASD/CP-85461 
ANL/DIS/CP-—86935 
ANL/ES/CP-—86824 
ANL/ASD/CP-86734 


Order No. 


DE95015722 
DE95015723 
DE95015727 
DE95015728 
DE95015729 
DE95015730 
DE95015731 
DE95015732 
DE95015735 
DE95015736 
DE95015739 
DE95015740 
DE95015742 
DE95015743 
DE95015744 
DE95015745 
DE95015746 
DE95015747 
DE95015749 


DE95015750 
DE95015751 

DE95015752 
DE95015753 
DE95015766 
DE95015767 
DE95015768 
DE95015769 
DE95015770 
DE95015772 
DE95015773 
DE95015774 
DE95015775 
DE95015776 
DE95015777 
DE95015778 
DE95015779 
DE95015780 
DE95015781 

DE95015782 
DE95015783 
DE95015785 
DE95015786 
DE95015788 
DE95015789 
DE95015791 

DE95015793 
DE95015794 
DE95015795 
DE95015796 
DE95015797 
DE95015798 
DE95015799 
DE95015800 
DE95015801 

DE95015803 
DE95015804 
DE95015805 
DE95015806 
DE95015807 
DE95015808 
DE95015809 
DE95015811 

DE95015812 
DE95015813 
DE95015814 
DE95015817 
DE95015818 
DE95015821 
DE95015823 
DE95015827 
DE95015828 


Report No. 


ANL/ASD/CP-85197 
ANL/TD/CP-85406 
ANL/EST/PC—86955 
ANL-HEP-CP-95-28 
ANL/ES/VU-—86992 
SAND-95-1318/1 
SAND-95-1229 
SAND-95-1322 
SAND-95-1472 
SAND-95-1439 
WHC-SA-2894 
WHC-SA-2833 
WHC-SD-WN-TP-328 
WHC-SA-2907 
WHC-SD-W320-ATP—002 
WHC-SD-W320-ATP—003 
WHC-SD-W320-ATP-001 
WHC-SD-W236A-TI-07 


WHC-SD-C018H-FDC—001- 


Rev.3 
PNL-10599 
DOE/EA-0970 
DOE/EIS—0217 
DOE/E!IS—0217-Vol.2 
ORNL/TM-12716 
ORNL/TM-13008 
ORNL/M—4080 
WHC-EP-0817 
SAND—95-0861 
PNL-—10498 
SAND-95-1640C 
SAND-95-1639C 
SAND—95-1638C 
WHC-SD-WM-ETP-153 
WHC-SD-WM-ATR-127 
WHC-SD-WM-OTR-158 
WHC-SD-WM-DP-133 
WHC-SD-WM-TP-353 
WHC-SD-WM-PLN—104 
WHC-SD-WM-DP-116 
WHC-MR-0506 
WHC-SD-WM-ER-437 
WHC-SD-WM-ES-317 
WHC-SD-WM-DRR-049 
WHC-SD-WM-FHA-009 
SAND-95-1318-Vol.2 
WHC-SD-WM-LL—007 
WHC-SD-WM-AP-037 
BNL-61390 
ORNL/SUB-94-SR707/1 
ORNL/TM-12932 
ORNL/TM-12912 
ORNL/TM-12815 
ANL/ESD/TM-89 
SAND-95-1633C 
PNL-SA-24744 
PNL-SA-26115 
PNL-10629 
PNL-—10420 
PNL—10598 
PNL-—10257 
PNL-—10280 
WHC-SA-2890 
WHC-SP-0098-6 
PNL-—10597 
PNL-10288 
ANL/PHY/CP-—86912 
WHC-SD-WM-SP-009 
WHC-SD-TP-ANAL—003 
ANL/ET/CP-84885 
PNL-SA-25626 
ANL/CMT/CP-86191 


Order No. 


DE95015831 
DE95015834 
DE95015837 
DE95015852 
DE95015853 
DE95015854 
DE95015857 
DE95015858 
DE95015859 
DE95015860 
DE95015862 
DE95015875 
DE95015876 
DE95015877 
DE95015878 
DE95015879 
DE95015880 
DE95015881 
DE95015882 
DE95015883 
DE95015886 
DE95015888 
DE95015889 
DE95015890 
DE95015891 
DE95015893 
DE95015895 
DE95015896 
DE95015897 
DE95015898 
DE95015899 
DE95015901 
DE95015902 
DE95015903 
DE95015904 
DE95015905 
DE95015906 
DE95015908 
DE95015909 
DE95015911 
DE95015912 
DE95015915 
DE95015918 
DE95015919 
DE95015925 
DE95015929 
DE95015932 
DE95015933 
DE95015934 
DE95015936 
DE95015937 
DE95015938 
DE95015939 
DE95015940 
DE95015941 
DE95015942 
DE95015943 
DE95015944 
DE95015945 
DE95015946 
DE95015947 
DE95015948 
DE95015949 
DE95015950 
DE95015955 
DE95015956 
DE95015958 
DE95015962 
DE95015966 
DE95015967 
DE95015968 
DE95015969 


Report No. 


ANL/ES/CP-85069 
ANV/ER/CP-85819 
LS-242 
SAND-95-1632C 
SAND-95-0789C 
SAND-95-1616C 
ANL/PHY/CP-86427 
ANL/CHM/CP--85844 
ANL/ES/CP-87092 
ANL/RA/CP-85447 
ANL/CMT/CP-87039 
ANL/PHY/CP-85886 
PNL-SA-26092 
UCRL-JC-120271 
UCRL-JC—1 18652 
UCRL-ID-120313 
UCRL-JC—120337 
UCRL-ID-120385 
UCRL-JC—1 18965 
UCRL-JC—120336 
UCRL-JC—1 18973 
UCRL-JC—120161 
UCRL-JC—120054-Rev.1 
UCRL-JC—119213 
UCRL-JC-119214 
UCRL-JC—117039 
UCRL-JC—120963 
UCRL-ID-121253 
UCRL-JC—120356 
UCRL-JC—119194 
UCRi-ID-121252 
UCRL-JC-1 18793 
UCRL-JC-1 18758 
UCRL-JC—1 19868 
UCRL-JC-121272 
UCRL-JC-121556 
UCRL-JC—121369 
UCRL-JC-121155 
DOE/PC/93221-T6 
DOE/PC/92539-10 
DOE/PC/94210-T2 
DOE/PC/91307-T13 
DOE/PC/90183-T15 
DOE/PC/90042-T14 
DOE/CE/15604-T3 
GA-A-22051 
FNAL/C-95/193-E 
FNAL/C-95/206-E 
DOE/EIA-0109(95/07) 
UCRL-JC-121568 
ANL/ED-95-2 
ANL/ED-95-1 
DOE/FE-0334 
UCRL-ID-121259 
UCRL-ID-120283 
UCRL-JC—1 19236 
UCRL-JC—1 19323 
UCRL-ID-121261 
UCRL-ID-121266 
UCRL-ID-121263 
UCRL-ID-121265 
UCRL-ID-121260 
UCRL-JC—120960 
UCRL-ID-121264 
RFP—4965 
DOE/PC/94223-T2 
DOE/PC/92530-T11 
DOE/PC/92108-TS 
UCRL-CR-121207 
UCRL-CR-121213 
DOE/RL-95-28 
PNL-SA-26483 
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Order No. 


DE95015970 
DE95015972 
DE95015974 
DE95015981 

DE95015982 
DE95015986 
DE95015987 
DE95015988 
DE95015991 

DE95015994 
DE95015995 
DE95015997 
DE95015998 
DE95015999 
DE95016000 
DE95016001 

DE95016005 
DE95016006 
DE95016007 
DE95016008 
DE95016009 
DE95016010 
DE95016011 

DE95016012 
DE95016013 
DE95016014 
DE95016015 
DE95016016 
DE95016017 
DE95016019 
DE95016021 

DE95016025 
DE95016026 
DE95016027 
DE95016028 
DE95016029 
DE95016030 
DE95016032 
DE95016033 
DE95016034 
DE95016035 
DE95016036 
DE95016037 
DE95016039 
DE95016040 
DE95016041 

DE95016042 
DE95016043 
DE95016044 
DE95016046 
DE95016048 
DE95016049 
DE95016050 
DE95016052 
DE95016053 
DE95016056 
DE95016057 
DE95016058 
DE95016060 
DE95016061 

DE95016062 
DE95016063 
DE95016064 
DE95016065 
DE95016066 
DE95016067 
DE95016068 
DE95016071 
DE95016072 
DE95016074 
DE95016075 
DE95016076 


Report No. 


PNL-—10233 
SLAC-PUB—95-6457 
UCRL-ID—121236 
UCRL-CR-121294 
UCRL-JC—121494 
UCID-21588-Rev.2 
UCRL-JC—1 18883 
UCRL-ID—121295 
ANL/MCS-TM-209 
K/ETO-—162 
K/ER-259 
ORNL/CON-418 
UCRL-JC—120149 
UCRL-JC—120091 
UCRL-JC—1 20055 
UCRL-ID-121262 
SAND-95-8675C 
SAND—95-8670C 
SAND—95-8685C 
SAND~—95-8687C 
BNL-61993 
IS—5118 
BNL-61360 
BNL-61359 
BNL-61357 
BNL-61351 
BNL-61977 
BNL-61 966 
BNL—61965 
BNL-62005 
BNL-61983 
BNL-61401 
BNL-61946 
BNL-61 106 
BNL-61981 
BNL-62011 
BNL-62000 
BNL-62010 
BNL-62009 
BNL-62008 
BNL-62018 
BNL-62020 
BNL-62021 
PNL-10595 
PNL-10594 
PNL-10473 
PNL-—10588 
PNL-10593 
UCRL-ID—121165 
UCRL-ID—-120381 
UCRL-ID—120276 
UCRL-ID—120267 
UCRL-ID—120387 
UCRL-JC—1 19925 
UCRL-JC—121005 
DOE/NV/10845—34 
DOE/NV/1 1508-2 
DOE/ID/13233—-T2 
UCRL-LR-120999 
UCRL-JC—121398 
UCRL-JC—1 19968 
UCRL-JC—120142 
UCRL-JC—1 19969 
UCRL-JC—121703 
UCRL-JC—1 20327 
UCRL-ID—117240 
DOE/EW/53023-T 11 
UCRL-JC—1 19255 
UCRL-ID—119684 
DOE/PC/94153-T2 
FNAL/C-207-E 
UCRL-ID—120253 


Order No. 


DE95016077 
DE95016078 
DE95016079 
DE95016080 
DE95016081 
DE95016083 
DE95016084 
DE95016086 
DE95016087 
DE95016088 
DE95016089 
DE95016092 
DE95016093 
DE95016094 
DE95016095 
DE95016097 
DE95016098 
DE95016099 
DE95016100 
DE95016103 
DE95016106 
DE95016107 
DE95016108 
DE95016109 
DE95016112 
DE95016115 
DE95016116 
DE95016117 
DE95016118 
DE95016119 
DE95016120 
DE95016121 
DE95016122 
DE95016123 
DE95016124 
DE95016126 
DE95016127 
DE95016128 
DE95016129 
DE95016137 
DE95016138 
DE95016139 
DE95016140 
DE95016150 
DE95016156 
DE95016160 
DE95016161 
DE95016162 
DE95016163 
DE95016165 
DE95016166 
DE95016168 
DE95016169 
DE95016170 
DE95016173 
DE95016174 
DE95016175 
DE95016177 
DE95016178 
DE95016179 
DE95016180 
DE95016182 
DE95016184 
DE95016185 
DE95016186 
DE95016187 
DE95016188 
DE95016191 
DE95016202 
DE95016205 
DE95016206 
DE95016207 


Report No. 


DOE/EIA-—0202(95) 
DOE/EIA-0226(95/07) 
DOE/EIA—0589(93) 
FNAL/C—95/210-E 
FNAL-TM—1 936 
FNAL/C-—95/180-E 
SAND—95-1669C 
SAND—95-0892C 
SAND-95-1016C 
SAND-95-1677C 
SAND-95-0813C 
SAND-95-0665C-Rev. 
SAND—95-0353C 
SAND—-95-0354C 
SAND-—94-3227C 
UCRL-ID—119170 
SAND-95-1670C 
SAND—-95-1658C 
SAND-95-1651C 
CONF-94 1203-27 
ANL-95/12 
KCP—613-5504 
KCP-—613-5568 
DOE/OR-01-1179-D2 
DOE/EA-—0988 
PNL-10623 
PNL-10543 
RFP—4976 
PNL-10558 
DOE/NASA-0336-5 
FNAL/C—95/1 29-E 
FNAL/C—95/119 
FNAL/C—95/146-E 
BNL-62036 
FNAL-TM-1863 
ORNL/TM-—13004 
ORNL/M-4315 
ORNL/ER/Sub—87-99053/74 
ORNL/TM-—12963 
DOE/PC/91347-T9 
DOE/PC/91347-T8 
DOE/PC/91347-T7 
DOE/CE/23810-59C 
CONF-9406343-—Summ. 
DOE/SR/18233-T1 
USTUR-0036-95 
FNAL/C—225-E 
FNAL/C—164-E 
KCP-613-5591 
UCRL-JC—1 18922 
ORNL/TM—12997 
ORNL/ER-230/R1 
ORNV/ER-318 
ORNL/ER-319 
ORNL/ER-314 
ORNL/TM-12829 
DOE/EM-0254 
DOE/MC/25105—95/C0483 
UCRL-JC—1 19574 
LA-12919 
LA-12966-MS 
LA-12999-MS 
FNAL—TM-1922 
FNAL-TM-1891 
UCRL-ID—120581 
UCRL-ID—120738 
FNAL/C—215-E 
DOE/NBB—0093 
DOE/AL/62350—1 87-Rev.1 
DOE/AL/62350—1 93 
DOE/AL/62350—-1 85 
DOE/AL/62350-12 


Order No. 


DE95016208 
DE95016215 
DE95016217 
DE95016219 
DE95016222 
DE95016224 
DE95016228 
DE95016235 
DE95016236 
DE95016237 
DE95016238 
DE95016242 
DE95016243 
DE95016244 
DE95016246 
DE95016247 
DE95016248 
DE95016249 
DE95016250 
DE95016254 
DE95016255 
DE95016256 
DE95016257 
DE95016258 
DE95016259 
DE95016260 
DE95016262 
DE95016264 
DE9501 6266 
DE95016267 
DE95016269 
DE95016272 
DE95016273 
DE95016274 
DE95016275 
DE95016276 
DE95016277 
DE95016278 
DE95016279 
DE95016282 
DE95016285 
DE95016288 
DE95016294 
DE95016295 
DE95016299 
DE95016305 
DE95016307 
DE95016314 
DE95016315 
DE95016316 
DE95016319 
DE95016320 
DE95016321 
DE95016322 
DE95016323 
DE95016324 
DE95016325 
DE95016328 


DE95016342 


DE95016344 
DE95016345 
DE95016347 
DE95016348 
DE95016350 
DE95016351 
DE95016352 
DE95016353 
DE95016354 
DE95016356 
DE95016357 


DE95016357 


Report No. 


DOE/AL/82993-—23 
DOE/BC/14990-3 
DOE/BC/14959-14 
DOE/BC/14957-9 
DOE/BC/14897-8 
DOE/BC/14891-8 
DOE/BC/14862-11 
PNL-—9405 
ORNL/TM—12984 
PPPL-3113 
PPPL-3124 
PPPL-TH-95-1 
PPPL-3110 
PPPL-3123 
PPPL-3117 
PPPL-3112 
PPPL-3118 
PPPL-3115 
PPPL-3122 
PPPL-3119 
PPPL-3121 
PPPL-3111 
PPPL-3104 
ANL/FPP/TM-282 
UCRL-—52000-95-8 
BNL-52473 
LBL-36483 
DOE/PC/94218-3 
DOE/PC/93054—10 
DOE/PC/93054—12 
DOE/PC/93215-T6 
DOE/PC/92206-T9 
DOE/PC/901 80-T13 
DOE/PC/94153-T1 
DOE/PC/92582-T2 
DOE/PC/92116-T6 
DOE/PC/94066-T2 
DOE/PC/90367-T14 
DOE/PC/92205—T7-App. 
DOE/PC/90366—T14 
DOE/PC/93209-T6 
DOE/AL/62350—158-Rev. 
DOE/NV/10872-T203 
DOE/NV/10872-T204 
DOE/NV/10872-T208 
DOE/NV/10872-T213 
DOE/NV/10872-T215 
DOE/ID/13164—1-Vol.4 
DOE/NV/10872-T219 
DOE/MI/10319-T3 
NYSERDA-95-8 
NYSERDA-95-7 
ANL/EAD/TM-7 
SAND—95-0956C 
LA-UR-—95-2435 
DOE/RL-95-69-1 
WHC-EP-—0826-Rev.1 
WHC-SD-WM-WP-299- 
Rev.1 
WHC-SD-LEF-PLN-002- 
Rev.1 
WHC-SP-1155 
WHC-SD-SNF-PLN—008 
CONF-9506235—4 
CONF-9505273-1 
CONF-9505274-1 
DOE/HR-0141 
ANL/FPP/TM-276 
CONF-950682-5 
CONF-950596—2 
CONF-950740-91 
DOE/OR/21400-1477 
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DE95016358 


Order No. 


DE95016358 
DE95016360 
DE95016361 
DE95016362 
DE95016376 
DE95016377 
DE95016380 
DE95016381 
DE95016382 
DE9501 6386 
DE95016391 
DE95016392 
DE95016393 
DE95016394 
DE95016397 
DE95016399 
DE95016401 
DE95016402 
DE95016403 
DE95016404 
DE95016406 
DE95016407 
DE95016408 
DE95016409 
DE95016410 
DE95016411 
DE95016412 
DE95016413 
DE95016414 
DE95016415 
DE95016416 
DE95016417 
DE95016418 
DE95016419 
DE95016420 
DE95016421 
DE95016422 
DE95016424 
DE95016425 
DE95016426 
DE95016429 
DE95016431 
DE95016432 
DE95016433 
DE95016434 
DE95016435 
DE95016436 
DE95016437 
DE95016439 
DE95016440 
DE95016441 
DE95016442 
DE95016444 
DE95016445 
DE95016446 
DE95016447 
DE95016448 
DE95016449 
DE95016450 
DE95016451 
DE95016452 
DE95016453 
DE95016454 
DE95016458 
DE95016460 
DE95016461 
DE95016462 
DE95016463 
DE95016464 
DE95016466 
DE95016468 
DE95016469 


Report No. 


CONF-9503180—1 
CONF-9408112-3 
CONF-9304144-13 
CONF-940782-—2 
DOE/HWP-171 
ORNL-6856 
LA-12794-MS 
LA-12707-MS 
ORNL-6873 
BNL-62041 
SLAC-R-95-463 


DOE/OR/22028-T20 


DOE/NV/1 1432-174 
CONF-890351— 
ORNL-6872 
ORNL/TM-12934 
ANL/RE-95/2 
SAND-95-1723C 
SAND-95-1752C 
SAND-95-1753C 
SAND-95-1755C 
SAND—95-1757C 
SAND-95-1738C 
SAND-95-1750C 
SAND-—95-1756C 
SAND—95-0624C 
SAND-—95-1754C 
SAND-—94-3229C 
SAND—95-0589C 
LBL-36471 
LBL-35789 
LBL-37263 
LBL-37349 
LBL-37348 
LBL-37413 
LBL-37160 
LBL-36623 
LBL-37213 
DOE/ER/40746-Ti 
DOE/SF/20141-T1 
LA-UR-—95-1868 
LBL-37005 
LBL-37285 
LBL-37414 
LBL-37290 
LBL-35372 
LBL-37111 
LBL-36494 
LBL-36905 
LBL-37440 
LBL-37277 
LBL-36769 
LBL-36523 
LBL-36524 
LBL-36457 
LBL-36456 
LBL-37330 
LBL-37438 
LBL-36521 
LBL-35739 
LBL-35740 
LBL-37373 
LBL-36496 
LBL-37334 
SAND-—94-2571 
SAND—94-1840 
SAND-—95-1765C 
SAND-—95-1767C 
LBL-36768 
LBL-36503 
ANUVESD-28 
ANU/ESD/TM-93 
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Order No. 


DE95016470 
DE95016471 
DE95016472 
DE95016473 
DE95016476 
DE95016477 
DE95016478 
DE95016479 
DE95016480 
DE95016483 
DE95016484 
DE95016486 
DE95016489 
DE95016490 
DE95016491 
DE95016493 
DE95016494 
DE95016495 
DE9501 6496 
DE95016497 
DE95016498 
DE95016499 
DE95016500 
DE95016503 
DE95016505 
DE95016508 
DE95016509 


DE95016512 
DE95016513 
DE95016514 
DE95016516 
DE95016517 
DE95016518 
DE95016519 
DE95016520 
DE95016521 

DE95016522 
DE95016523 
DE95016524 
DE95016525 
DE95016526 
DE95016527 
DE95016528 
DE95016529 
DE95016530 
DE95016531 

DE95016532 
DE95016533 
DE95016534 
DE95016535 
DE95016536 
DE95016537 
DE95016539 
DE95016541 

DE95016542 
DE95016546 
DE9501 6556 
DE9501 6564 
DE9501 6566 
DE95016571 

DE95016574 
DE95016575 
DE95016576 
DE95016577 
DE95016578 
DE95016579 
DE95016580 
DE95016581 
DE95016582 
DE95016585 
DE95016586 


Report No. 


ANL/ESD/TM-88 
ANL/ESD/TM-81 
DOE/MC/26026-4084 
GAO/AIMD—95-28 
DOE/RL—-95-07 
ANL/ACL-94/4 
FNAL—TM-1886 
DOE/ID/12735-T36 
GA-A-21993 
DOE/RL-95-49 
WHC-MR-0507 
BNL-61395-(Rev.7/95) 
BNL-62045 
DOE/EIA—0380(95/08) 
DOE/EIA—M059(95) 
BNL-NUREG-62042 
DOE/ER/75657-T1 
KCP-613-5592 
DOE/MC/31261-—95/C0497 
BNL-62027 
BNL-62039 
BNL-—60309 
BNL-61 990 
BNL-NUREG-62068 
BNL-62063 
BNL-62052 
BNL-NUREG-60573- 
(Rev.7/95) 
LA-SUB-95-97 
BNL-62136 
LA-SUB-95-67 
LA-SUB-93-181 
KAPL-4811 
ORNL-6843 
PNL-10553 
LBL-35336 
LBL-36913 
LBL-36974 
LBL-37018 
LBL-37033 
LBL-37209 
LBL-37300 
LBL-37339 
LBL-37363 
LBL-37380 
LBL-37439 
LBL-37448 
LBL-37485 
LBL-37486 
UCRL-ID—119155 
UCRL-ID—119602 
UCRL-ID—119603 
DOE/EH-0477 
SAND-94-2825C 
SAND-—-95-1064 
SAND—-95-1614 
CONF-9203127-2 
DOE/BC/14951-12 
DOE/ER/45125-13 
ORNL/RASA-95/13 
ANL/ESD/TM-94 
ORNL/ER-249/R2 
DOE/EIA-MO69(95) 
BNL-52455 
UCRL-ID—106132-App.A 
PNL-10611 
PNL-—10689 
PNL-—10659 
UCRL-ID—110062-95-1 
DOE/EIA-95016582 
UCRL-JC—121326 
UCRL-JC—1 19332 


Order No. 


DE95016587 
DE95016588 
DE95016589 
DE95016590 
DE95016591 
DE95016594 
DE95016595 
DE95016596 
DE95016597 
DE95016598 
DE95016599 
DE95016600 
DE95016604 
DE95016606 
DE95016607 
DE95016610 
DE95016612 
DE95016613 
DE95016614 
DE95016615 
DE95016616 
DE95016619 
DE95016620 
DE95016621 

DE95016622 
DE95016623 
DE95016624 
DE95016625 
DE95016626 
DE95016627 
DE95016633 
DE95016634 
DE95016635 
DE95016636 
DE95016637 
DE95016638 
DE95016641 

DE95016642 
DE95016643 
DE95016644 
DE95016645 
DE95016646 
DE95016649 
DE95016650 
DE95016651 

DE95016653 
DE95016654 
DE95016655 
DE95016656 
DE95016657 
DE95016658 
DE95016659 
DE95016660 


DE95016662 
DE95016664 
DE95016665 
DE95016666 
DE95016671 
DE95016672 
DE95016673 
DE95016674 
DE95016675 
DE95016677 
DE95016679 
DE95016680 
DE95016681 
DE95016682 
DE9501 6683 
DE95016684 
DE95016685 
DE95016686 


Report No. 


UCRL-JC—1 19613 
UCRL-JC—120469-Rev.1 
UCRL-JC—1 19501 
UCRL-JC—1 19514 
UCRL-JC—1 19515 
UCRL-ID—115991 
UCRL-JC—121757 
UCRL-ID—121750 
UCRL-JC—121525 
UCRL-JC—121471 
UCRL-JC—121196 
UCRL-JC—121748 
DOE/ER/13549-T4 
UCRL-JC—1 20221 
UCRL-JC—121285 
UCRL-JC—120187 
UCRL-JC—1 20399 
UCRL-ID—121547 
UCRL-JC—1 20865 
UCRL-ID—120829 
UCRL-JC—1 19427 
UCRL-JC—1 19426 
UCRL-JC—1 20917 
UCRL-ID—119383 
UCRL-JC—1 18715 
UCRL-JC—120743 
UCRL-JC—121453 
UCRL-JC—1 18191 
UCRL-JC—121139 
UCRL-JC—120902 
PNL-—10610 
DOE/OR-2035 
PNL-10661 
PNL-8724 
PNL-—10650 
SAND-94-1073 
FNAL/C—95/254-E 
FNAL/C-—95/224-E 
FNAL/C-—95/208-E 
FNAL/C-95/251-E 
FNAL/C—95/242-E 
FNAL/C—95/214-E 
FNAL/C—95/228-E 
FNAL/C-95/240-E 
DOE/AL/94598—1 -Add. 
LBL-36876 
ANL/ESD/TM-95 
UCRL-52000-95-9 
CONF-8902131-3 
SAND-—95-0705C 
SAND-95-0475C 
CONF-8902131-2 
CONF-9408105-1- 
VUGRAPHS 
DOE/CE/15609-T2 
DOE/PC/90042-T15 
DOE/PC/94064-T2 
DOE/PC/92111-T9 
DOE/PC/91294-T14 
DOE/PC/92122-T9 
DOE/PC/91161-T11 
DOE/PC/91305-14 
DOE/PC/91306—-14 
DOE/PC/92113-T8 
DOE/PC/92114—-T7 
DOE/PC/90045-T15 
DOE/PC/90542-T9 
PNL-10690 
PNL-10605 
DOE/BC/14875-8 
LA-12992 
LA-12990 





Order No. 


DE95016687 
DE95016689 
DE95016690 
DE95016691 

DE95016692 
DE95016695 
DE95016697 
DE95016701 

DE95016706 
DE95016707 
DE95016708 
DE95016709 
DE95016710 
DE95016711 

DE95016713 
DE95016714 
DE95016719 
DE95016722 
DE95016723 
DE95016727 
DE95016728 
DE95016729 
DE95016730 
DE95016731 

DE95016732 
DE95016734 
DE95016735 
DE95016736 
DE95016737 
DE95016738 
DE95016739 
DE95016740 
DE95016741 

DE95016744 
DE95016746 
DE95016747 
DE95016748 
DE95016750 
DE95016751 

DE95016752 
DE95016753 
DE95016754 
DE95016756 
DE95016757 
DE95016758 
DE95016762 
DE95016763 
DE95016764 
DE95016766 
DE95016767 
DE95016768 
DE95016769 
DE95016770 
DE95016771 

DE95016772 
DE95016773 
DE95016774 
DE95016775 
DE95016776 
DE95016777 
DE95016778 
DE95016779 
DE95016780 
DE95016781 
DE95016782 
DE95016783 
DE95016785 
DE95016787 
DE95016788 
DE95016789 
DE95016790 
DE95016791 


Report No. 


LA-12998-MS 


DOE/ET/53088-7 13 
FNAL/C—95/238-E 

DOE/WIPP-95-2096 
DOE/WIPP-95-2097 


DOE/HR-0146 
FNAL-TM-1923 
DOE/AL/94462-1 
LA-13004-T 
LA-12986 
LA-13006-MS 
LA-12978-MS 
GA-A-22084 
SAND-94-2880 
GA-A-22096 


FNAL/C—95/181-E 


BNL-62114 
SAND-—95-0616C 
SAND-95-1781C 
SAND-—95-0706C 
SAND-—94-3228C 
SAND-95-1793C 
SAND-—95-0911C 
SAND-94-1495 
SAND-93-7074 
SAND-95-1828C 
SAND-95-1122C 
SAND-—95-1889C 
SAND-95-1886C 
SAND-95-1815C 
SAND-95-1891C 
SAND-95-1817C 
SAND—95-1842C 
SAND-95-0636C 
SAND-95-1293 
SAND-—95-1312 
SAND-95-1654 
SAND-—95-1636 
SAND-—95-1634 
SAND-—95-1903C 
SAND-95-1902C 
SAND-—95-0827C 
SAND-95-0802C 
SAND-—95-1890C 
SAND-95-1893C 
SAND-95-1782C 
SAND-95-0703C 
SAND-95-1783C 
SAND-95-1610 
SAND-95-1818 
SAND-94-2274 
PNL-10653 
ORNL/TM—12830 
ORNL/TM-—12888 


DOE/MC/28055—95/C0496 


PNL-—10582 
PNL-—10564 
PNL-—10682 
LA-UR-95-2367 
LA-UR-95-2366 


SSSSSE 


SEES 


Order No. 


DE95016792 
DE95016793 
DES5016794 
DE95016795 
DE95016796 
DE95016797 
DE95016798 
DE95016800 
DE95016801 
DE95016802 
DE95016803 
DE95016804 
DE95016805 
DE95016807 
DE95016808 
DE95016809 
DE95016812 
DE95016814 
DE95016815 
DE95016817 
DE95016820 
DE95016821 
DE95016822 
DE95016823 
DE95016824 
DE95016825 
DE95016828 
DE95016829 
DE95016830 
DE95016831 
DE95016833 
DE95016834 
DE95016835 
DE95016836 
DE95016837 
DE95016838 
DE95016839 
DE95016840 
DE95016841 
DE95016842 
DE95016843 
DE95016844 
DE95016845 
DE95016846 
DE95016847 
DE95016848 
DE95016849 
DE95016850 
DE95016851 
DE95016852 
DE95016853 
DE95016854 
DE95016855 
DE95016856 
DE95016857 
DE95016858 
DE95016860 
DE95016861 
DE95016862 
DE95016863 
DE95016864 
DE95016865 
DE9501 6866 
DE95016867 
DE95016868 
DE95016870 
DE95016871 
DE95016872 
DE95016873 
DE95016875 
DE95016876 
DE95016877 


Report No. 


LA-UR-95-2277 
LA-UR—95-2276 
LA-UR-—95-2275 
BNL—62060 
PNL-SA-25721 
PNL-SA-25775 
PNL-SA-25829 
PNL-SA-25661 
DOE/S—0111 
LA-UR-—95-2271 
PNL-SA-25722 
PNL-SA-25969 
PNL-SA-25723 
PNL-SA-26199 
PNL-SA-26102 
PNL-SA-26249 
PNL-SA-25396 
PNL-SA-26337 
PNL-SA-26351 
PNL-SA-26413 
PNL-SA-25846 
LA-UR-—95-2384 
LA-UR-95-2382 
LA-UR-—2380 
LA-UR-—95-2372 
LA-UR-95-2371 


DOE/ER/13989-T2 
DOE/PC/91292-T15 


LA-UR-—95-2268 
LA-UR-95-2264 
LA-UR-—95-2247 
R-95-2244 
R-95-2345 
R-95-2239 
R-95-2238 
R-95-2234 
R-95-2228 
R-95-2214 
R-95-2207 
R-95-2206 
R-95-2199 
D—-95-1371C 
-UR-95-2197 
-UR-95-2196 
—95-2194 
R-95-2182 
R-95-2181 
R-95-2176 
R-95-2171 
R-95-2170 
R- 
R— 
R- 


-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 


N 


95-2166 

95-2160 

95-2157 
R-95-2156 
LA-UR-—95-2155 
LA-UR-95-2153 
UCRL-ID—120398 
SAND—95-8004 
SAND-95-8226 
SAND-95-8232 
LA-UR-—95-2138 
LA-UR-95-2135 
LA-UR-95-2132 
LA-UR-95-2129 


>SSSESSESSEESOSSSSESSESSS 


-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 
-U 


Order No. 


DE95016879 
DE95016880 
DE95016881 
DE95016883 
DE9501 6884 
DE95016885 
DE9501 6886 
DE95016887 
DE95016888 
DE95016889 
DE95016892 
DE95016893 
DE95016894 
DE95016895 
DE95016896 
DE95016897 
DE95016898 
DE95016899 
DE95016900 
DE95016901 
DE95016902 
DE95016903 
DE95016904 
DE95016905 
DE95016911 
DE95016915 
DE95016919 
DE95016921 
DE95016924 
DE95016925 
DE95016926 
DE95016927 
DE95016932 
DE95016933 
DE95016934 
DE95016935 
DE95016936 
DE95016938 
DE95016939 
DE95016940 
DE95016941 
DE95016942 
DE95016943 
DE95016950 
DE95016951 
DE95016953 
DE95016955 
DE95016956 
DE95016957 
DE95016958 
DE95016959 
DE95016960 
DE95016962 
DE95016964 
DE95016969 
DE95016974 
DE95016975 
DE95016976 
DE95016977 
DE95016978 
DE95016980 
DE95016982 
DE95016983 
DE95016985 
DE9501 6986 
DE95016987 
DE95016990 
DE95016991 
DE95016993 
DE95016995 
DE95016998 
DE95016999 


Report No. 


LA-UR-95-2453 
LA-UR-—95-2450 
LA-UR-95-2447 
LA-UR-95-2439 
LA-UR—-95-2438 
-UR-95-2437 
R-95-2436 


-U 
-U 
-U 
UR- 
-U 
-U 
-U 
UR- 
-U 
-UR- 


eececeeeree: 


LA-UR-95-2467 


DE95016999 


DOE/EIA—0035(95/08) 


DOE-13049-2 
DOE-—13049-4 
DOE-—13049-1 
DOE-13049-3 
LA-UR-95-2464 
LA-UR-95-2267 


DOE/SR/18048-T4 
DOE/ER/45133-6 


LA-UR-95-2792 
LA-UR-95-2795 
LA-UR-95-2810 
-UR-95-2812 
-UR-95-2915 
-UR-95-2932 


PEESEPEEEEEES 


LA- UR- 95- 272 

SAND-06-0067 
SAND-—94-1941 
SLAC-R-95-462 


PNL-10705-Vol.3 
UCRL-ID—121380 


LA-UR-95-2641 
LA-UR-95-2640 


UCRL-ID—121383 


LA-UR-95-2728 
LA-UR-95-2639 


DOE/PC/8881 8-16 
DOE/PC/88852-T7 


LA-UR-95-2674 
LA-UR-95-2687 
LA-UR—95-2690 
LA-UR-95-2692 
LA-UR-95-2596 
LA-UR-95-2602 
LA-UR-95-2613 
LA-UR-95-2631 
LA-UR-95-2636 
LA-UR-95-2637 


DOE/PC/81011-T41 
DOE/PC/90363-T 11 


LA-UR—95-2638 
LA-UR-95-2486 
LA-UR-95-2500 
LA-UR-95-2556 


ERA Vol. 20, No. 


1 993 





DE95017000 


Order No. 


DE95017000 
DE95017001 
DE95017003 
DE9501 7004 
DE9501 7005 
DE95017006 
DE9501 7007 
DE95017008 
DE9501 7009 
DE95017010 
DE95017011 

DE95017012 
DE95017013 
DE95017014 
DE95017015 
DE95017016 
DE95017017 
DE95017019 
DE9501 7023 
DE95017024 
DE95017025 
DE95017026 
DE95017028 
DE95017030 
DE95017031 

DE95017033 
DE95017034 
DE95017037 
DE95017040 
DE9501 7041 

DE9501 7044 
DE95017046 
DE95017048 
DE95017051 

DE95017053 
DE95017054 
DE95017061 

DE95017062 
DE9501 7065 
DE95017067 
DE95017073 
DE95017076 
DE95017081 

DE95017082 
DE95017083 
DE9501 7084 
DE95017086 
DE9501 7087 
DE95017088 
DE95017089 
DE95017091 

DE95017093 
DE95017094 
DE95017095 
DE95017096 
DE95017097 
DE95017099 
DE95017101 

DE95017102 
DE95017103 
DE95017104 


Report No. 


LA-UR-95-2554 
LA-UR-95-2553 
LA-UR-95-2551 
-UR-95-2546 
R-95-2543 
R-95-2535 
R-95-2526 
R-95-2523 
R-95-2510 
R-95-2514 
R-95-2508 
LA-UR-—95-2506 
CONF-950741-2 
UCRL-LR-121081 
LA-13008-M 
LA-12953-PR 
PNL-—10412-Rev.1 
FNAL/C—172-E 
UCID—20622-94-1 
UCRL-ID—118658 
UCRL-ID—1 4 8677 
UCRL-ID—119652 
UCRL-ID—120367 
UCRL-ID—119678 
UCRL-ID—119674 


LA 
LA-U 
LA-U 
LA-U 
LA-U 
LA-U 
LA-U 
LA-U 


UCRL-ID—119565-Rev.1 


UCRL-ID—120965 
UCRL-ID—1 18663 
UCRL-JC—1 18093 
UCRL-JC—1 18004 
UCRL-ID—121191 
UCRL-JC—121248 
ORNL/GWPO-015 
FNAL-TM—1944 
GA-A-22088 
GA-A-22083 
ORNL/TM-13043 
UCRL-JC—1 17481 
UCRL-JC—120397 
UCRL-JC—121224 
UCRL-ID—121314 


DOE/EIA—0109(95/08) 


DOE/EP/10050-T7 
DOE/ER/14289-3 
DOE/ER/45416-5 
DOE/CE/23810-61 
DOE/BC/14881-15 
DOE/BC/14852-13 
DOE/BC/14986-5 
DOE/BC/14958-12 
DOE/BC/14977-5 
DOE/BC/14809-7 
DOE/BC/14882-13 
DOE/BC/14939-1 
DOE/BC/14892-8 
DOE/BC/14983-6 
ANLU/ESD/TM-87 
DOE/BC/14894—8 
DOE/BC/14893-8 


PATENTS-US—A8073240 
PATENTS-US—A8070524 


Order No. 


DE95017118 
DE95017119 
DE95017120 
DE95017121 
DE95017122 
DE95017123 
DE95017124 
DE95017125 
DE95017126 
DE95017127 
DE95017128 
DE95017129 
DE95017130 
DE95017131 

DE95017132 
DE95017133 
DE95017134 
DE95017135 
DE95017136 
DE95017137 
DE95017138 
DE95017139 
DE95017140 
DE95017144 
DE95017145 
DE95017146 
DE95017148 
DE95017149 
DE95017150 
DE95017151 

DE95017152 
DE95017156 
DE95017159 
DE95017160 
DE95017161 

DE95017162 
DE95017163 
DE95017164 
DE95017165 
DES5017166 
DE95017169 
DE95017170 
DE95017171 

DE95017172 
DE95017174 
DE95017176 
DE95017178 
DE95017179 
DE95017180 
DE95017181 

DE95017182 
DE95017183 
DE95017184 
DE95017185 
DE95017186 
DE95017193 
DE95017194 
DE95017195 
DE95017196 
DE95017197 
DES95017200 


Report No. 


PATENTS-US—A8087221 
PATENTS-US—A8087550 
PATENTS-US—A8088534 
PATENTS-US—A8089648 
PATENTS-US—A8089679 
PATENTS-US—A8089920 
PATENTS-US—A8090271 
PATENTS-US—A8090272 
PATENTS-US—A8091013 
PATENTS-US-—A8092090 
PATENTS-US—A8092107 
PATENTS-US—A8095555 
PATENTS-US~A095560 
PATENTS-US—A80971 87 
PATENTS-US~A80971 90 
PATENTS-US—A8098920 
PATENTS-US—A8084093 
DOE/EIA-0121(95/1Q) 
SAND-94-3137 
PNL-9462 
ANL/ACL-95/1 
ORNLUTM-12887 
ANL/MCS-TM-188 
DOE/RL-95-68 
WHC-EP-0125-7 
WHC-EP-0527-4 
DOE/RL-88-11-Rev.1 
WHC-SA-2592 
WHC-SA-2914 
WHC-EP-0853-Vol.1 
WHC-EP-0853-Vol.2 
BNL-62147 

BNL-61355 

BNL-62120 

BNL-62104 

BNL-62123 

BNL-61389 

BNL-62125 

BNL-62110 

BNL-62126 
UCRL-CR-116692 
ES/WM-47 
UCRL-LR-105821-95-1 
UCRL-LR-105821-95-2 
DOE/CE/15611-T3 
DOE/CE/15611-T5 
CONF-9206470—-Summ. 
DOE/BP/12885-2 
DOE/BP/17622-9 
DOE/BP/35885-6 
DOE/BP-2658 
DOE/EIA-0487(94) 
ORNL-6871 
CONF-8709448-1 
DOE/BP/01016—1 
ORNUCON-419 
ORNUTM-13033 
ORNL/TM-12870 
ORNL-6868 


ORNL/TM-—12733 
BCLDP-—063095 


Order No. 


DE95017218 
DE95017219 
DE95017220 
DE95017221 

DE95017222 
DE95017223 
DE95017224 
DE95017225 
DE95017226 
DE95017227 
DE95017228 
DE95017229 
DE95017230 
DE95017231 

DE95017232 
DE9501 7233 
DE95017234 
DE95017235 
DE95017236 
DE95017237 
DE95017238 
DE95017239 
DE95017241 

DE95017242 
DE95017244 
DE9501 7247 
DE95017249 
DE95017250 
DE95017251 

DE95017253 
DE95017255 
DE95017257 
DE95017258 
DE95017259 
DE95017260 
DE95017262 
DE95017264 
DE95017268 
DE95017269 
DE95017270 
DE95017274 
DE95017275 
DE95017276 
DE95017277 
DE95017278 
DE95017279 
DE95017280 
DE95017281 

DE95017282 
DE95017283 
DE95017284 
DE95017285 
DE95017286 
DE95017287 
DE95017288 
DE95017290 
DE95017296 
DE95017297 
DE95017309 
DE95017315 
DE95017317 


Report No. 


ANL/ER-DIS/TM-3 
UCRL-ID—121816 
UCRL-ID—121592 
PNL-—10519-3 
DOE/PC/92152-T15 
DOE/PC/93223-T5 
DOE/PC/91311-T15 
DOE/PC/92548-T10 
DOE/PC/94152-T1 
DOE/PC/94152-T2 
DOE/PC/94220-T4 
DOE/PC/93219-T7 
DOE/PC/94063-T1 
DOE/PC/94209-T3 
DOE/PC/90185—T12 
DOE/PC/90185—-T13 
DOE/PC/901 85—-T14 
DOE/PC/90185-T15 
DOE/PC/91161-T12 
DOE/PC/94204—-T4 
DOE/PC/93227-T5 
DOE/PC/94214—-T3 
GA-A-22081-Rev.1 
DOE/RW-0478 
DOE/RW-0476 
LA-13007-MS 
DOE/SF/16306-42 
DOE/ID/13268-T1 
DOE/AL/85804-T4 
UCRL-JC—118117 
UCRL-JC—1 19380 
UCRL-JC—121107 
UCRL-JC—1 20839 
UCRL-JC—121105 
UCRL-JC—121814 
UCRL-JC—1 17887 
UCRL-JC—120717 
LA-UR-95-2612-Vol.1 
LA-UR-95-2612-Vol.2 
LA-UR-95-2612-Vol.3 
UCRL-ID—119548 
UCRL-JC—121608 
UCRL-JC—1 20766 
UCRL-JC—1 18504 
UCRL-JC—121746 
UCRL-ID—121742 
UCRL-JC—121598 
UCRL-JC—117115 
UCRL-ID—121138 
UCRL-JC—121597 
UCRL-JC—1 20309 
UCRL-JC—121507 
UCRL-JC—121805 
UCRL-JC—1 18910 
DOE/NN/ACNT-95A 
UCRL-JC—1 20828 
UCRL-JC—1 18942 
UCRL-JC—121185 
DOE/EIA—0520(95/08) 


KCP—613-5650 
DOE/ER/45360-T6 


DE95017105 PATENTS-US—A8070749 
DE95017106 PATENTS-US—A8070807 
DE95017107 PATENTS-US—A8072371 
DE95017108 PATENTS-US—A8073375 
DE95017111 PATENTS-US—A8076881 
DE95017112 PATENTS-US—A8081462 
DE95017113 PATENTS-US—A8083223 
DE95017114  PATENTS-US—A8083229 
DE95017115 PATENTS-US—A8070835 
DE95017116 PATENTS-US—A8072310 
DE95017117 PATENTS-US—A8077700 


DE95017207 DOE/MT/91006—-T2-Vol.10 
DE95017208 DOE/MT/91006-T2-Vol.9 
DE95017209 DOE/MT/91006-T2-Vol.8 
DE95017210 DOE/MT/91006-T2-Vol.7 
DE95017211 DOE/MT/91006-T2-Vol.6 
DE95017212 DOE/MT/91006-T2-Vol.5 
DE95017213 DOE/MT/91006-T2-Vol.4 
DE95017214 DOE/MT/91006-T2-Vol.3 
DE95017215 DOE/MT/91006-T2-Vol.2 
DE95017216 DOE/MT/91006-T2-Vol.1 
DE95017217 ANL/ER-DIS/TM-2 


DE95017318 DOE/ER/13184—4 
DE95017320 DOE/ER/13604—29 
DE95017326 DOE/PC/79796-T43 
DE95017327 DOE/PC/91291-T16 
DE95017329 DOE/PC/90547-T18 
DE95017330 DOE/PC/94211-T3 
DE95017331 DOE/PC/91281-T14 
DE95017332 DOE/PC/94254-T1 
DE95017333 DOE/PC/92120-T9 
DE95017334 DOE/PC/94215-T2 
DE95017335 DOE/PC/92147-9 
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Order No. 


DE95017336 
DE95017337 
DE95017338 
DE95017339 
DE95017341 
DE95017342 
DE95017343 
DE95017344 
DE95017345 
DE95017346 
DE95017348 
DE95017349 
DE95017350 
DE95017351 

DE95017353 
DE95017354 
DE95017355 
DE95017356 
DE95017357 
DE95017358 
DE95017363 
DE95017370 
DE95017372 
DE95017373 
DE95017374 
DE95017375 
DE9501 7376 
DE95017377 
DE95017378 
DE95017379 
DE95017381 

DE95017382 
DE9501 7384 
DE95017387 
DE95017389 
DE95017390 
DE95017391 

DE95017393 
DE95017394 
DE95017395 
DE95017396 
DE95017397 
DE95017398 
DES5017399 
DE95017401 

DE95017402 
DE95017405 
DE95017406 
DE95017411 

DE95017412 
DE95017413 
DE95017415 
DE95017417 
DE95017420 
DE95017421 

DE95017422 
DE95017424 
DE95017425 
DE95017426 
DE95017427 
DE95017428 
DE95017429 
DE95017430 
DE95017431 

DE95017432 
DE95017433 
DE95017434 
DE95017435 
DE95017436 
DE95017437 
DE95017438 
DE95017444 


Report No. 


DOE/PC/93210-5 
DOE/PC/90286-T9 
DOE/PC/90286-T 10 
DOE/PC/90286-T1 1 
DOE/PC/89652-T12 
DOE/PC/89652-T13 
DOE/PC/89651—-T19 
DOE/PC/89651—T20 
DOE/PC/89651-T21 
DOE/PC/91308-14 
DOE/ER/20002-T2 
DOE/PC/93222-—7 
DOE/PC/91338-T1 1 
DOE/PC/91338-T12 
UCRL-JC—1 18255-Rev.1 
DOE/CE/50389—4 
DOE/CE/40945—1 
FNAL/C—95/232 
DOE/ER/40757—-069 
ANL-95/4 
LA-SUB—95-103 
ANL/ET/CP-—84319 
DOE/ID/13040-T28 
DOE/BC/14865-3 
DOE/BC/14989-5 
DOE/BC/14895-7 
DOE/BC/14802-1 
DOE/BC/14802-2 
DOE/BC/14988—1 
DOE/BC/14988—2 
DOE/BC/14991—4 
DOE/BC/14883—12 
CONF-950412—46 
CONF-9505254-3 
CONF-9510203-2 
CONF-9508104—1 
CONF-950908-3 
CONF-9410184—8 
PPPL-3131 
PPPL-3130 
PPPL-3129 
PPPL-3128 
PPPL-3125 
CONF-9409286-—2 
CONF-9505105—18 
CONF-950914-6 
CONF-950740-81 
ORNL/ER-311 
DOE-95017411 
CONF-9505167-2 
CONF-9505284—4 
CONF-9505284—2 
CONF-9505254-6 
CONF-950919-4 
CONF-9505105—19 
CONF-9503125-—3 
CONF-950412-49 
CONF-950704-9 
CONF-950908—2 
CONF-950682-6 
CONF-9506235-3 
CONF-950521 9-2 
CONF-9506235-2 
CONF-9509100—12 
CONF-9509100-11 
CONF-941144-171 
CONF-950793—21 
CONF-9510203—1 
CONF-950704-8 
CONF-950691-11 
CONF-950412—48 
CONF-94 1283-1 


Order No. 


DE95017445 
DE95017447 
DE95017448 
DE95017449 
DE95017450 
DE95017451 
DE95017453 
DE95017454 
DE95017455 
DE95017456 
DE95017457 
DE95017458 
DE95017459 
DE95017460 
DE95017461 

DE95017463 
DE95017466 
DE95017467 
DE95017469 
DE95017470 
DE95017471 

DE95017472 
DE95017473 
DE95017474 
DE95017475 
DE95017477 
DE95017478 
DE95017480 
DE95017482 
DE95017483 
DE95017484 
DE95017486 
DE95017489 
DE95017490 
DE95017493 
DE95017498 
DE95017500 
DE95017504 
DE95017506 
DE95017508 
DE95017510 
DE95017511 

DE95017513 
DE95017515 
DE95017520 
DE95017521 

DE95017524 
DE9501 7526 
DE95017527 
DE95017531 

DE9501 7532 
DE95017533 
DE95017535 
DE95017542 
DE95017543 
DE95017547 
DE95017548 
DE95017549 
DE95017551 

DE95017552 
DE95017553 
DE95017562 
DE95017569 
DE95017570 
DE95017571 

DE95017572 
DE95017575 
DE95017577 
DE95017578 
DE95017579 
DE9501 7583 
DE95017587 


Report No. 


CONF-9505122-6 
CONF-9505122-5 
CONF-950401-—24 
CONF-9507161—1 
CONF-94 10283—2 
CONF-950624—-4 
CONF-950729—13 
CONF-950908—1 
CONF-9509100—15 
CONF-9509100—-14 
CONF-9509100—-13 
CONF-931115—15 
FNAL/C—95-234-E 
FNAL/C—95/252-E 
FNAL/C—95/186-E 
FNAL/C—95/231-E 
DOE/NV-296-Rev.2 
DOE/NV-401 
WSRC-TR-94-0543 
WSRC-TR-94-0344 
WSRC-TR-94-0276 
WSRC-TR-95-0240 
WSRC-IM-91-53-Vol.X 
WSRC-TR-95-0502P 
WSRC-MS-95-0203 
WSRC-MS-95-0200 
WSRC-MS—95-0154 
WSRC-MS-95-0084 
WSRC-TR-95-0137-1 
WSRC-TR-95-166 
WSRC-RP-93-1448-Rev.4 
WSRC-MS-95-0502 
WSRC-MS—95-0151 
WSRC-TR-95-0199 
WSRC-MS—92-206-Rev.2 
DOE/RL-95-55 
DOE/RL-95-52 
WSRC-MS-95-0072 
WSRC-MS-—95-0005 
WSRC-MS—95-0126 
WSRC-TR-93-577 
DOE/RL—-95-53 
DOE/RL-95-44 
DOE/RL-95-34 
SAND—95-8505 
SAND-—95-8527 
DOE/ER-0658 
UCRL-AR-—120372-Vol.2 
UCRL-AR—120372-Vol.1 
DOE/RL-91-45-Rev.3 
DOE/RL-95-02 
DOE/RL-94-53 
DOE/RL-94-20 
DOE/RL-94-85 
DOE/RL-95-56 
SAND-95-1748 
SAND-—95-0797C 
SAND—-95-1299C 
DOE/NE/32184—-T1 
DOE/OR-01-1407-D1 
SAND—95-1747 
DOE/EIA—-0380(95/09) 
SAND-—95-1945C 
SAND—95-1946C 
SAND—95-1943C 
SAND—95-1942C 
SAND—95-1936C 
SAND-95-0890C 
SAND—95-1649 
SAND-—95-1934C 
DOE/BC/14831—16 
SLAC-R-95-470 


Order No. 


DE95017588 
DE95017590 
DE95017591 
DE95017594 
DE95017599 
DE95017601 
DE95017608 
DE95017609 
DE95017610 
DE95017611 
DE95017613 
DE95017614 
DE95017615 
DE95017616 
DE95017617 
DE95017618 
DE95017619 
DE95017620 
DE9501 7621 
DE95017622 
DE95017623 
DE95017624 
DE9501 7625 
DE9501 7630 
DE95017634 
DE9501 7637 
DE95017640 
DE95017641 
DE9501 7642 
DE9501 7643 
DE95017644 
DE95017645 
DE95017646 
DE95017647 
DE95017648 
DE95017649 
DE95017650 
DE95017652 
DE9501 7671 


DE9501 7672 
DE95017673 
DE95017676 
DE95017678 
DE95017679 
DE95017680 
DE95017681 
DE95017682 
DE95017683 
DE9501 7684 
DE95017685 
DE95017686 
DE9501 7687 
DE95017688 
DE95017689 
DE950176390 
DE95017691 
DE95017692 


DE95017693 
DE95017694 


Report No. 


DE95017694 


DOE/OR/21548-567 


PNL—10202 
PNL—10507 


CONF-9508122-5 


PNL-—10615 
PNL—10688 


DOE/EIS—0200-D-Vol.1 
DOE/EIS—0200-D-Vol.2 
DOE/EIS—0200-D-Vol.3 
DOE/EIS—0200-D-Vol.4 
FNAL/C—95/178-E 
FNAL/C—95/226-E 
FNAL/C—95/227-E 
FNAL/C—95/250-E 
FNAL/C—95/244-E 
FNAL/C—95/198-E 
FNAL/C—95/202-E 
FNAL/C—95/182-E 
FNAL/C—95/175-E 


FNAL/C—95/241 - 


e 


FNAL/C—95/155-E 
FNAL/C—95/194-E 
FNAL/C—95/263-E 


SAND-94-0189 
SAND-95-1819 
SAND-95-1696 


SAND-95-2003C 
SAND-95-2005C 
SAND-95-2006C 
SAND-95-2007C 
SAND-95-2008C 
SAND-95-2010C 
SAND-95-2009C 
SAND-95-2004C 
FNAL/C-95/156-E 
FNAL/C-95/253-E 
FNAL/C-95/176-E 
DOE/ER/53198-265 
UCRL-PROP-117093-App.E- 


Vol.4-Bk.2 


UCRL-PROP-117093-App.E- 


Vol.4-Bk.3 


UCRL-PROP-117093-App.F 
UCRL-PROP-117093-ES 
UCRL-PROP-117093-Vol.2 
UCRL-PROP-—117093-Vol.3 
UCRL-PROP-117093-Vol.4 
UCRL-PROP-117093-Vol.5 
UCRL-PROP-117093-App.A- 


Vol.1-Bk.1 


UCRL-PROP-117093-App.A- 


Vol.1-Bk.2 


UCRL-PROP—117093-App.A- 


Vol.1-Bk.3 


UCRL-PROP-117093-App.A- 


Vol.2-Bk.1 


UCRL-PROP-117093-App.A- 


Vol.2-Bk.2 


UCRL-PROP-—117093-App.A- 


Vol.2-Bk.3 


UCRL-PROP-117093-App.A- 


Vol.2-Bk.4 


UCRL-PROP-117093-App.B- 


Vol.1 


UCRL-PROP-117093-App.B- 


Vol.2 


UCRL-PROP—117093-App.B- 


Vol.3 


UCRL-PROP-117093-App.C 
UCRL-PROP-117093-App.D 
UCRL-PROP-117093-App.E- 


Vol.1-Bk.1 
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995 





DE95017695 


Order No. 

DE95017695 
DE95017696 
DE95017697 
DE95017698 
DES95017699 
DE95017700 


DE95017703 
DE95017711 

DE95017743 
DE95017763 
DE95017766 
DE95017787 
DE95017789 
DE950177390 
DE95017791 

DE95017792 
DE95017793 
DE95017795 
DE95017797 
DE95017803 
DE95017839 
DE95017840 
DE95017858 
DE95017860 
DE95017875 
DE95502018 
DE95502034 
DE95502054 
DE95502135 
DE95502136 
DE95502137 
DE95502138 
DE95502139 
DE95502140 
DE95502146 
DE95502155 
DE95502156 
DE95502157 
DE95502158 
DE95502159 
DE95502160 
DE95502161 

DE95502162 
DE95502163 
DE95502164 
DE95502165 
DE95502170 
DE95502172 
DE95502174 
DE95502175 
DE95502176 
DE95502177 
DE95502178 
DE95502179 
DE95502180 
DE95502181 
DE95502182 
DE95502183 
DE95502188 
DE95502189 
DE95502190 
DE95502191 
DE95502192 
DE95502193 
DE95502195 
DE95502196 


996 


Report No. 


UCRL-PROP-—117093-App.E- 
Vol.1-Bk.2 
UCRL-PROP-—117093-App.E- 
Vol.1-Bk.3 
UCRL-PROP-—117093-App.E- 
Vol.2 
UCRL-PROP—117093-App.E- 
Vol.3-Bk.1 
UCRL-PROP—117093-App.E- 
Vol.3-Bk.2 
UCRL-PROP—117093-App.E- 
Vol.4-Bk.1 
DOE/CE/15594—T4 
DOE/PC/90286-T12 
DOE/GO/10093—1 
DOE/ER/791 88-2 
DOE/ER/12117-3 
DOE/PC/91257-T25 
DOE/PC/91257—T27 
DOE/PC/91257-T28 
DOE/ER/45217-9 
DOE/CE/40960-T1 
DOE/CE/40960-T2 
ORNL/Sub-94-SS112/01 
DOE/ID—12082(94) 
ANL/EAD/TM—29-Draft-Vol.2 
SAND—95-2057C 
SAND—95-0882C 
UCRL-ID—116187-95-7 
UCRL-ID—119452 
CRL-CR-—120813 
JAER!-Research—95-009 
KEK-—94-7 
JAERI-Research—95-028 
JAERI-Tech—95-015 
JAERI-Tech—95-019 
JAERI-Tech-95-026 
KEK-94-8 
JAERI-Research—95-034 
PSC—40 
JAERI-Review—95-007 
JAERI-Data/Code—95-004 
NIFS-DATA-23 
NIFS-MEMO—16 
NIFS—-346 
NIFS—345 
NIFS—339 
NIFS—338 
NIFS-DATA-—24 
NIFS—343 
NIFS—342 
NIFS-—344 
NIFS—340 
JAERI-Tech—-95-030 
JAERI-Data/Code—95-006 
JAERI|-Research—95-043 
JAERI-Research—95-036 
JAERI-Research—95-035 
JAERI-Research—95-038 
JAERI|-Research—95-042 
KEK-—94-10 
KEK-94-12 
KEK—95-2 
KEK-—95-3 
KURRI-TR-389 
KURRI-TR-385 
KURRI-TR-387 
KURRI-TR-396 
KURRI-TR-391 
KURRI-TR-384 
JAERI-Conf-95-002 
JAERI-Conf—95-006 


ERA Vol. 20, No. 11 


Order No. 


DE95502198 
DE95502199 
DE95502200 
DE95502201 

DE95502202 
DE95502204 
DE95502215 
DE95502216 
DE95502217 
DE95502247 
DE95502249 
DE95502253 
DE95502254 
DE95502255 
DE95502256 
DE95502340 
DE95502350 
DE95502353 
DE95503212 
DE95503365 
DE95503378 
DE95503390 
DE95503501 

DE95503520 
DE95503573 
DE95503577 
DE95503579 
DE95503894 
DE95503964 
DE95503970 
DE95503972 
DE95503973 
DE95503974 
DE95503988 
DE95503998 
DE95503999 
DE95504000 
DE95504010 
DE95504028 
DE95504035 
DE95634610 
DE95634646 
DE95634672 
DE95634722 
DE95634742 
DE95634759 
DE95634860 
DE95634893 
DE95634907 
DE95634908 
DE95634972 
DE95634974 
DE95635122 
DE95635123 
DE95635641 
DE95635644 
DE95635659 
DE95635667 
DE95635668 
DE95635669 
DE95635834 
DE95636127 
DE95636134 
DE95636154 
DE95779121 
DE95789467 
DE95789762 
DE95789948 
DE95796324 
DE95796325 
DE95796326 
DE95796327 


Report No. 


KEK-PROC—93-19 
KEK-PROC—94-1 
KEK-PROC—94-7 
KEK-PROC—94-8 
KURRI-TR-394 
KURRI-TR-392 
JAERI-Conf—95-003 
JAERI-Conf-95-005(v.1) 
JAERI-Conf—95-005(v.2) 
JAERI-Review—94-006 
JAERI-Tech—94-034 
JAERI-Tech—94-035 
JAERI-Research—94-047 
JAERI-Review—94-010 
JAERI-Tech—-94-036 
INS—1078 

INS-T-534 
RERF-AR-—93-94 
ETDE/JP-mf-95503212 
ETDE/JP-mf—95503365 
ETDE/JP-mf-95503378 
ETDE/JP-mf-—95503390 
ETDE/JP-mf-95503501 
IEE-SR-262 
ERDC-—251 

ERDC—253 

ERDC—255 

GSI+91-29 
ETDE-DE-191 
ETDE-DE-193 
ETDE-DE-196 
ETDE-DE-195 
ETDE-DE-197 
BIA-6/94 

FZKA-5509 
FZKA-5578 
FZKA-5575 
ETDE-DE-194 
ETDE-DE-198 
ETDE-DE-192 
INIS-mf—14550 
INIS-mf—14553 
IAEA-TECDOC-—805 
IAEA-TECDOC-—807 
INIS-mf—14554 
INIS-mf—14555 
INIS-GB—661 
RISO-R-819(EN) 
IAEA-TECDOC—800 
IAEA-TECDOC-814 
IAEA-TECDOC—799 
IAEA-TECDOC-—804 


IAEA-INFCIRC—377(add.6) 


IAEA-INFCIRC—62(mod.1) 
IAEA-INFCIRC—445 
IC—95/91 

IC—95/94 

IC—95/103 

IC—95/95 

IC—95/97 

IC—95/87 
INIS-mf—14552 
RISO-R-783(EN) 
IC—95/89 
ENRESA-—01/95 
JAERI-Tech—94-030 
ENEA-RT-INN—95-07 
ETDE-BR-0004 
SVF-541 

SVF-540 

SVF-539 
SLU-JBT-R-98 


Order No. 


DE95796328 
DE95796329 
DE95796330 
DE95796331 

DE95796332 
DE95796334 
DE95796335 
DE95796336 
DE95796337 
DE95796338 
DE95796339 
DE95796340 
DE95796341 

DE95796342 
DE95796343 
DE95796344 
DE95796345 
DE95796346 
DE95796347 
DE95796348 
DE95796349 
DE95796385 
DE95796386 
DE95796387 
DE95796388 
DE95796389 
DE95796390 
DE95796391 

DE95796392 
DE95796393 
DE95796394 
DE95796395 
DE95796397 
DE95796401 

DE95796404 
DE95796407 
DE95796408 
DE95796409 
DE95796410 
DE95796411 

DE95796412 
DE95796413 
DE95796414 
DE95796415 
DE95796420 
DE95796421 

DE95796422 
DE95796423 
DE95796424 
DE95796425 
DES5796426 
DE95796427 
DE95796428 
DE95796429 
DE95796430 
DE95796431 

DE95796432 
DE95796433 
DE95796434 
DE95796791 

DE95796792 
DE95796793 
DE95796794 
DE95796795 
DE95796796 
DE95796797 
DE95796798 
DE95796799 
DE95796800 
DE95796801 
DE95796802 
DES95796803 


Report No. 


SLU-EKOMIL-R-71 
NUTEK-R-95-13 
NUTEK-R-95-8 
NUTEK-R-95-4 
NUTEK-R-94-60 
JSTI-M-448 
NEI-SE-204 
NEI-SE-203 
SLU-IEM-50 
NUTEK-R-95-23 
IVL-B-1189 
IVL-B-1192 
IVL-B-1186 
IVL-B-1155 
SLU-ST-UPPRLT-275 
SLU-ST-UPPRLT-277 
SLU-ST-UPPRLT-276 
SLU-LT-R-192 
SLU-STAX-R-59 
SLU-SKUPIN-R-31 
SLU-SKOMA-R-68 
AAA-KTF/FKF-95/3 
AAA-KTF/FKF-95/2 
AAA-KTF/FKF-94/18 
AAA-KTF/FKF-94/17 
AAA-KTF/FKF-94/16 
AAA-KTF/FKF-94/14 
AAA-KTF/FKF-94/13 
AAA-KTF/FKF-94/12 
AAA-KTF/FKF-94/11 
AAA-KTF/FKF-94/9 
NEI-FL-222-Vol.3 
NEI-F-263 
VYH-JULK-A207 
TKK-V-B84 
TKK-V-B104 
TKK-V-B99 
RISO-R-784-App.1-(DA) 
RISO-R-784(DA) 
RISO-R-817(EN) 
RISO-R-821(EN) 
RISO-R-827(EN) 
SBI-MEDD-110 
NEI-DK-2056 
DTU-LV-95-14 
DTH-LV-93-14 
DTH-LV-93-20 
CHEC-R-9308 
CHEC-R-9317 
CHEC-R-9313 
NEI-DK-2057 
NEI-DK-2059 
NEI-DK-2077 
NEI-DK-2076 
NEI-DK-2075 
NEI-DK-2074 
NEI-DK-2073 
NEI-DK-2072 
NEI-DK-2058 
EDF-93-NR-00070 
EDF—94-NV-00021 
EDF-94-NB-00099 
EDF-94-NR-00013 
EDF-94-NR-00034 
EDF-94-NR-00024 
EDF-93-NR-00083 
FRCEA-TH-485 
BRGM-R-38123 
IMRG-RA-1993 
ADEME-90-04-0001a 
ADEME-90-04-0001b 
ADEME-90-05-0017a 





Order No. 


DE95796804 
DE95796805 
DE95796806 
DE95796807 
DE95796808 
DE95796809 
DE95796810 
DE95796811 
DE95796812 
DE95796813 
DE95796814 
DE95796815 
DE95796816 
DE95796817 
DE95796818 
DE95796819 
DE95796820 
DE95796821 
DE95796822 
DE95796823 
DE95796824 
DE95796825 
DE95796826 
DE95796827 
DE95796828 
DE95796829 
DE95796830 
DE95796831 
DE95796832 
DE95796833 
DE95796834 
DE95796835 
DE95796836 
DE95796837 
DE95796838 
DE95796839 
DE95796840 
DE95796841 
DE95796842 
DE95796843 
DE95796844 
DE95796845 
DE95796846 
DE95796847 
DE95796848 
DE95796849 
DE95796850 
DE95796851 
DE95796852 
DE95796853 
DE95796854 
DE95796855 
DE95796856 
DE95796857 
DE95796858 
DE95796859 
DE95796860 
DE95796861 
DE95796862 
DE95798704 
DE95798705 
DE95798706 
DE95798711 
DE95798726 
DE95798796 
DE95798824 
DE95798826 
DE95798828 
DE95798835 
DE95798841 
DE95798842 
DE95798843 


Report No. 


ADEME-90-05-0017b 
ADEME-90-04-0038a 
ADEME-90-04-0038b 
ADEME-90-04-0042a 
ADEME-90-04-0042b 
ADEME-90-04-0042c 
ADEME-90-04-0042d 
ADEME-90-04-0042e 
ADEME-90-04-0042f 
ADEME-90-04-0042g 
ADEME-90-04-0042h 
ADEME-90-04-0043a 
ADEME-90-04-0043b 
ADEME-90-04-0043c 
ADEME-90-04-0043d 
ADEME-90-04-0043e 
ADEME-90-04-0030a 
ADEME-90-04-0030b 
ADEME-90-92-0001a 
ADEME-90-92-0001b 
ADEME-90-92-0001¢ 
ADEME-90-04-0146a 
ADEME-90-04-0146b 
ADEME-90-04-0146c 
ADEME-91-04-0026a 
ADEME-91-04-0026b 
ADEME-91-04-0027a 
ADEME-91-04-0027b 
ADEME-86-91-0005 
ADEME-88-02-0123 
ADEME-88-42-0014 
ADEME-89-04-0003 
ADEME-89-04-0071 
ADEME-90-04-0107 
ADEME-89-04-0072 
ADEME-89-09-007 
ADEME-89-92-0001 
ADEME-89-93-0025 
ADEME-90-04-0060 
ADEME-90-04-0067 
ADEME-90-04-0091 
ADEME-90-04-0108 
ADEME-90-04-0150 
ADEME-90-04-0121 
ADEME-90-04-0132 
ADEME-90-07-0009 
ADEME-91-04-0015 
ADEME-91-05-0005 
ADEME-91-04-0046 
ADEME-91-04-0067 
ADEME-91-07-0009 
ADEME-90-04-DOC001 
ADEME-90-04-DOC002 
ADEME-91-04-DOC001 
ADEME-91-04-DOC002 
ADEME-91-04-DOC003 
ADEME-91-04-DOC004 
ADEME-91-07-D0C001 
ADEME-91-07-DOC002 
KFK-PUG-6 
KFK-PUG-8 
KFK-PUG-3 
GSI-94-18(prepr.) 
FZR-48 

KFK-PUG-16 

VKTA-21 

GS} 95-20(prepr.) 
ETDE-DE-181 
ETDE-DE-186 
ETDE-DE-175 
ZIB-SC—94-36-Prepr. 
ETDE-DE-185 


Order No. 


DE95798858 
DE95798861 
DE95798862 
DE95798871 
DE95798874 
DE95798879 
DE95798881 
DE95798895 
DE95798897 
DE95798898 
DE95798905 
DE95798906 
DE95798913 
DE95798914 
DE95798915 
DE96000139 
DE96000226 


DE96000269 
DE96600030 
DE96600032 
DE96600033 
DE96600074 
DE96600348 
DE96600349 
DE96600513 
DE96600522 
DE96600575 
DE96600576 
DE96600598 
DE96600615 
DE96600616 
DE96600620 
DE96600622 
DE96600624 
DE96600642 
DE96600643 
DE96600644 
DE96600648 
DE96600649 
DE96600650 
DE96600651 
DES6600652 
DE96600653 
DE96600657 
DE96600658 
DE96600659 
DE96600660 
DE96600661 
DE96600662 
DES6600663 
DE96600664 
DE96600665 
DE96600666 
DE96600667 
DE96600668 
DE96600669 
DE96600670 
DE96600671 
DE96600672 
DE96600673 
DE96600677 
DE96600678 
DE96600679 
DE96600680 
DE96600681 
DE96600682 
DE96600683 
DE96600684 
DE96600685 
DE96600686 
DE96600687 


Report No. 


INIS-mf—15117 
ETDE-DE-188 
ETDE-DE-187 
ETDE-DE-189 
ETDE-DE-190 
IKE-5-244 
ETDE-DE-180 
ETDE-DE-182 
ETDE-DE-179 
INIS-mf—15118 
ETDE-DE-184 
ETDE-DE-183 
FZKA-5584 
FZKA-5587 
FZKA-PEF—129 
LBL-36952 


DOE/AL/62350-21 F-Rev.1- 


Attach.3-App.B 
DOE/EIA-0035(95/09) 
KAERI-TR-415/94 
KFT}-94-5 
STUDSVIK-M-94-159 
KAERI-TR-447/94 
KFTI-93-36 
STUDSVIK-M-94-27 
KAERI-TR-451/94 
VAEC-C—027 
KAERI-TR-490/94 
KAERI-TR-409/94 
JINR-R-6-95-17 
FEI-2401 
KAERI-TR-445/94 
KAERI-TR-484/94 
KIYI-95-4 
KFTI-94-4 
KAERI-TR-461/94 
KAERI-TR-467/94 
KFTI-94-8 
KAERI-TR-372/93 
KAERI-TR-435/94 
KAERI-TR-436/94 
KAERI-TR-437/94 
KAERI-TR-438/94 
KAERI-TR-450/94 
KAERI-TR-340/93 
KAERI-TR-378/93 
KAERI-TR-381/93 
KAERI-TR-382/93 
KAERI-TR-394/93 
KAERI-TR-401/93 
KAERI-T R-413/94 
KAERI-TR-421/94 
KAERI-TR-448/94 
KAERI-TR-458/94 
KAERI-TR-470/94 
KAERI-TR-366/93 
KAERI-TR-41 1/94 
KAERI-TR-423/94 
KAERI-TR-444/94 
KIYI-95-2 
KIYI-95-3 
EDF—-93-NB-00153 
EDF-94-NB-00071 
KAERI-TR-338/93 
KAERI-TR-370/93 
KAERI-TR-383/93 
KAERI-TR-384/93 
KAERI-TR-385/93 
KAERI-TR-386/93 
KAERI-TR-390/93 
KAERI-TR-395/93 
KAERI-TR-398/93 


Order No. 


DE96600688 
DE96600689 
DE966006390 
DE96600691 
DE96600692 
DES6600693 
DE96600694 
DE96600695 
DE96600696 
DE96600697 
DES6600698 
DE96600699 
DE96600700 
DE96600701 
DE96600702 
DE96600703 
DE96600704 
DE96600705 
DE96600706 
DE96600707 
DE96600708 
DE96600709 
DE966007 10 
DE96600711 
DE96600712 
DE96600713 
DE96600714 
DE96600715 
DES6600716 
DE96600717 
DE96600720 
DE96600724 
DE96600725 
DE96600726 
DE96600727 
DE96600732 
DE96600733 
DE96600734 
DE96600735 
DE96600736 
DE96600741 
DE96600742 
DE96600754 
DE96600755 
DE96600756 
DE96600757 
DE96600758 
DE96600774 
DE96600775 
DE96600784 
DE96600786 
DE96600797 
DE96600798 
DE96600799 
DE96600800 
DE96600801 
DE96600802 
DE96600803 
DE96600808 
DE96600824 
DE96600844 
DE96600848 
DE96600849 
DE96600850 
DE96600851 
DE96600852 
DE96600853 
DE96600854 
DE96600855 
DE96600856 
DE96600857 
DE96600858 


Report No. 


KAERI-TR-400/93 
KAERI-TR-403/93 
KAERI-TR—-408/94 
KAERI-TR-410/94 
KAERI-TR-417/94 
KAERI-TR-418/94 
KAERI-TR-425/94 
KAERI-TR-428/94 
KAERI-TR-431/94 
KAERI-TR-434/94 
KAERI-TR-439/94 
KAERI-TR-441/94 
KAERI-TR-442/94 
KAERI-TR—-443/94 
KAERI-TR-452/94 
KAERI-TR-455/94 
KAERI-TR-456/94 
KAERI-TR-457/94 
KAERI-TR-465/94 
KAERI-TR-466/94 
KAERI-TR-469/94 
KAERI-TR-478/94 
KAERI-TR-479/94 
KAERI-TR-480/94 
KAERI-TR-494/95 
KAERI-TR-495/95 
KAERI-TR-496/95 
KAERI-TR-498/95 
KAERI-TR-501/95 
KAERI-TR-502/95 
KIYI-95-5 
KAERI-TR-424/94 
KAERI-TR-468/94 
KAERI-TR-485/94 
KAERI-TR-497/95 
KAERI-TR-369/93 
KAERI-TR—402/93 
KAERI-TR-422/94 
KAERI-TR-460/94 
KIYI-95-7 
JINR-R—-15-94-526 
KFTI-94-10 
JINR-E-13-94-522 
JINR-E-13-95-20 
JINR-E-9-94-479 
JINR-R-13-94-515 
JINR-R-13-94-520 
KFTL94-1 
KFTL-94-2 
KAERI-TR-477/94 
KAERI-TR-427/94 
KIYI-95-8 
KAERI-TR-396/93 
KAERI-TR-397/93 
INPE-4543/PRE/1289 
JINR-R-11-95-8 
KAERI-TR-482/95 
KFT+93-30 
JINR-R-5-94-508 
JINR-E-13-94-511 
JINR-D-2-95-10 
CBPF-NF-010/92 
CBPF-NF-031/89 
CBPF-NF-052/89 
CBPF-NF-054/94 
CBPF-NF-065/94 
IFT-P-010/93 
IFT-P-011/93 
IFT-P-028/93 
IFT-P-029/94 
IFT-P-030/94 
JINR-E-2-94-530 
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DE96600859 


Order No. 


DE96600859 
DES96600891 
DE96600892 
DE96600893 
DE96600894 
DES6600898 
DE96600908 
DE96600909 
DE96600910 
DE96600961 

DE96600962 
DE96600987 
DE96601013 
DE96601041 

DE96601054 
DE96601055 
DE96601061 

DE96601062 
DE96601069 
DE96601070 
DE96601073 
DE96601074 
DE96601075 
DE96601077 
DE96601078 
DE96601097 
DE96601107 
DE96601119 
DE96601133 
DE96601134 
DE96601137 
DE96601138 
DE96601139 
DE96601140 
DE96601141 

DE96601147 
DE96601159 
DE96601160 
DE96601161 

DES6601162 
DE96601163 
DE96601164 
DE96601323 


Report No. 


JINR-E-2-95-16 
CBPF-NF-057/94 
IFT-P-016/93 
IFT-P—-025/94 
JINR-E-2-95-27 
IFT-P—018/93 
JINR-E—1 1-94-509 
JINR-E-2-94-518 
JINR-R-11-94-523 
IFT-P-014/93 
JINR-R-2-95-33 
JINR-E-2-94-504 
JINR-E-2-95-9 
JINR-E-—1-95-7 
IFT-P-012/93 
KIY|-95-6 
CBPF-NF-069/94 
JINR-E-2-94-505 
CBPF-NF-008/92 
KFTI-93-39 
JINR-E—1-94-519 
JINR-E-2-95-26 
KFTI-93-40 
IFT-P-024/94 
JINR-E-2-94-503 
IFT-P-023/93 
JINR-E-4-94-525 
LRP-516/95 
LRP-517/95 
LRP-519/95 
JINR-D—15-94-500 
JINR-E-—1 -95-29 
LRP-520/95 
KAERI-TR-472/94 
KAERI-TR-420/94 
KFTI-93-31 
CBPF-NF-055/94 
CBPF-NF-056/94 
CBPF-NF-058/94 
JINR-E—14-95-1 
JINR-R-13-95-14 
KFTI-93-38 
KAERI!-TR-426/94 


Order No. 


DE96601324 
T195012809 
7195012810 
T195012812 
7195012813 
T1I95012814 
7195012816 


T195012818 
T195012974 
7195013538 
T1I95013661 

7195014435 
T195014896 
T195014938 
T195014941 

T195014948 
T1I95014950 
T195015036 
TI95015064 
T195015065 
T195015066 
7195015162 
T195015168 
7195015303 
T195015351 

T195015666 
T195015667 
TI95015679 
TI95015686 
T195015687 
TI95015688 
T1I95015689 
T195015690 
7195015931 

T195016096 
7195016110 
7195016111 
7195016159 
T195016183 
T195016189 
TI95016200 
TI95016390 


Report No. 


KAERI-TR-503/95 
NUREG/CR-6287 
NUREG/CR-3469-Vol.8 
NUREG/CR-6125-Vol.2 
NUREG/CR-6016 
NUREG/CR-6114-Vol.2 
NUREG/CR-4219-Vol.10- 

No.2 
NUREG/CR-5229-Vol.7 
NYSERDA-95012974 
NUREG-—1434-Vol.1-Rev.1 
WR-B-95-05 
NUREG—1275-Vol.10 
NUREG—1266-Vol.9 
NUREG/CR-6308 
NUREG/CR-6150-Vol.1 
NUREG/CR-6150-Vol.5 
NUREG/CR-6184 
NUREG/CR-6150-Vol.2 
NUREG/CR-6313-Vol.1 
NUREG/CR-6313-Vol.2 
NUREG/CR-6150-Vol.3 
NUREG/CR-6263-Vol.2 
NUREG/CR-6150-Vol.4 
LA-UR-—95-2076 
NUREG-0750-Vol.41-No.5 
NUREG-0540-Vol.17-No.5 
NUREG-1272-Vol.8-No.2 
NUREG—0525-Vol.2-Rev.3 
NUREG/CR-6277-Vol.1 
NUREG/CR-6277-Vol.2 
NUREG/CR-6277-Vol.3 
NUREG/CR-6277-Vol.4 
NUREG/CR-6277-Vol.5 
NUREG/CR-5944-Vol.2 
NUREG/CR-6347 
NUREG/CP-0146 
NUREG/CR-6125-Vol.3 
NUREG/CR-5591-Vol.5-No.2 
NUREG-—0540-Vol.17-No.6 
NUREG—0304-Vol.20-No.1 
NUREG—0325-Rev.18 
ER-B—95-04 


Order No. 


7195016475 
T195016538 
7195016547 
TI95016548 
T195016549 
TI95016550 
T195016552 
T1I95016553 
T195016583 
T1I95016639 
T195016663 
7195016712 
7195016720 
T1I95016907 
T195016908 
T1I95016909 


TI95017018 
T195017020 
7195017021 
T1I95017022 
T195017058 


T195017063 
T195017077 
7195017078 
7195017079 
T195017080 
7195017154 
7195017243 
7195017245 
T195017246 
7195017305 
T1I95017306 


7195017307 
T195017308 
7195017561 
T195017604 


T195017606 


Report No. 


NUREG/CR-5758-Vol.5 
NUREG/CR-6334 
AP-B-95-02 
INS-O—95-02 
ER-B-95-05 
DOE/IG-0376 
CR-B—95-06 
DOE/IG-0377 
NUREG/CR-6143-Vol.1 
NUREG-—1522 
NUREG—0750 
NUREG/CR-6328 
NUREG/CR-6335 
NUREG-—0040-Vol.19-No.2 
NUREG—1307-Rev.5 
NUREG—0940-Vol.14-No.2- 
Pt.2 
NUREG/CR-6261 
NUREG-0750-Vol.42-No.1 
NUREG/CR-6351 
NUREG-—1363-Vol.6 
NUREG—0940-Vol.14-No.2- 
Pt.1 
ER-B—95-06 
NUREG/CP-0142-Vol.1 
NUREG/CP-0142-Vol.2 
NUREG/CP-0142-Vol.3 
NUREG/CP-0142-Vol.4 
CONF-940627—-Vol.1 
NUREG-1519 
NUREG/CR-6089 
NUREG/CR-6325 
NUREG—1423-Vol.5 
NUREG—0940-Vol.14-No.2- 
Pt.3 
NUREG/CR-6188-Vol.2 
NUREG/CR-2907-Vol.13 
DOE/IG—0378 
NUREG/CR-5535-Vol.5- 
Rev.1 
NUREG/CR-5535-Vol.2 
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Codes Used on Index Lines 


Following the citation numbers in the Corporate Author, Personal Author, and Subject Indexes, codes are used to designate 


the type of document and the country of publication, e.g., (R;SU;In Russian). The language designator does not appear if the 
document is published in English. 


Document Types 


AV 
CM 


Audiovisual materials 
Computer media 
Engineering materials 
Miscellaneous 
Miscellaneous analytics 
Patent application 
Report 

Report analytic 


Country Codes 


Andorra 

United Arab Emirates 
Afghanistan 

Antigua and Barbuda 
Albania 

Armenia 

Angola 

Argentina 

Austria 

Australia 

Azerbaijan 


Bosnia and Herzegovina 
Barbados 
Bangladesh 
Belgium 

Burkina Faso 
Bulgaria 

Bahrain 

Burundi 

Benin 

Bermuda 

Brunei Darussalam 
Bolivia 

Brazil 

Bahamas 

Bhutan 

Botswana 

Belarus 

Belize 


Canada 
Central African Republic 
Congo 
Switzerland 
Cote d'Ivoire 
Chile 
Cameroon 
China 
Colombia 
Costa Rica 
Cuba 

Cape Verde 
Cyprus 

Czech Republic 


DE 
DJ 

DK 
DM 
DO 
DZ 


EC 
EE 
EG 
EP 
ES 
ET 


Germany 

Djibouti 

Denmark 

Dominica 
Dominican Republic 
Algeria 


Ecuador 

Estonia 

Egypt 

European Patent Office 
Spain 

Ethiopia 


Finland 
Fiji 
France 


Gabon 

United Kingdom 
Grenada 
Georgia 

Ghana 

Gambia 

Guinea 
Equatorial Guinea 
Greece 
Guatemala 
Guam 
Guinea-Bissau 
Guyana 


Hong Kong 
Honduras 
Croatia 
Haiti 
Hungary 


Indonesia 

lreland 

Israel 

India 

lraq 

lran, Islamic Republic of 
Iceland 

Italy 


Jamaica 
Jordan 
Japan 


Kenya 

Kyrgyzstan 

Cambodia 

Kiribati 

Comoros 

Korea, Democratic 
People’s Republic of 

Korea, Republic of 


Kuwait 
Kazakhstan 


Lao People’s 
Democratic Republic 

Lebanon 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Libyan Arab Jamahiriya 


Morocco 
Monaco 
Moldova, Republic of 
Madagascar 
Mali 
Myanmar 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 
Malawi 
Mexico 
Malaysia 
Mozambique 


Namibia 
Niger 
Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


Oman 


Panama 

Peru 

Papua New Guinea 
Philippines 
Pakistan 

Poland 

Puerto Rico 
Portugal 

Paraguay 


Qatar 
INSPEC 
INPADOC 


Romania 
Russian Federation 


Rwanda 


Saudi Arabia 
Solomon Islands 
Seychelles 
Sudan 
Sweden 
Singapore 
Slovenia 
Slovakia 
Sierra Leone 
San Marino 
Senegal 
Somalia 
Suriname 
Sao Tome and 
Principe 
El Salvador 
Syria 
Swaziland 


Chad 

Togo 

Thailand 

Tajikistan 

Turkmenistan 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Tuvalu 

Taiwan 

Tanzania, United 
Republic of 


Ukraine 
Uganda 
United States 
Uruguay 
Uzbekistan 


Vatican City State, 
Holy See 

Saint Vincent and 
the Grenadines 

Venezuela 

Viet Nam 

Vanuatu 


Samoa 


Yemen, Republic of 
Yugoslavia 


South Africa 
Zambia 
Zaire 
Zimbabwe 





Codes for 
International 
Organizations 


ED EANDC [European 
American Nuclear 
Data Committee] 

EP European Patent Office 
lO ‘ILO [International Labor 
Organization] 

IX IUPAC [International 
Union of Pure and 
Applied Chemistry] 

QS_ INSPEC [Information 
Service in Physics, 
Electrotechnology 
and Control] 

INPADOC [Ir 
Patent Docu 


Centre] 


WIPO [World Intellectual 
Property Organization] 

IAEA [International 
Atomic Energy 
Agency] 

CERN [European 
Organization for 
Nuclear Research] 

OECD [Organization for 
Economic 
Co-Operation and 
Development] 

CEC [Commission of the 
European 
Communities] 

FAO [Food and 
Agricultural 
Organization of the 
United Nations] 


AAEA [Arab Atomic 
Energy Agency] 


IIASA [International 
Institute for Applied 
Systems Analysis] 

JINR [Joint Institute for 
Nuclear Research] 

WMO [World 
Meteorological 
Organization] 

NEA [Nuclear Energy 
Agency of the OECD] 

OAU [Organization of 
the African Unity] 

ICRP [International 
Commission on 
Radiological 
Protection] 


ISO [International 
Organization for 
Standardization] 

UNIDO [United Nations 
Industrial Development 
Organization] 

UN [United Nations] 

WHO [World Health 
Organization] 

WEC [World Energy 
Conference] 

IEA [international 
Energy Agency] 

ESA [European Space 
Agency] 





ORDER FORM DOE and DOE Contractors: Fill in Parts |, Il, and |V. Others: Fill in Parts |, 
lil, and IV. Mark appropriate blanks in Part IV to indicate quantity and form 
(microfiche or paper copy) 


LARTER NSIT TEE LE OI I BOR ETE ES I IGE AIMED EE TES TELA DD DRE IG 
|. SHIPPING AND PAYMENT INFORMATION IV. SELECTIONS 


Ordering Address 


Name : ___ Telephone __ 


Address 





City = 
Shipping Address (if different from above) 
Name _ 


Address 





City 








SIGNATURE (Required to validate ALL orders) 


ll. OST ORDERS (DOE and DOE contractors can order from OSTI.) 


C1 Charge OSTI deposit account no. 





OCharge tomy OVISA (Mastercard 


Account Number Card expiration date 


Mail orders to: U.S. Department of Energy 
Office of Scientific and Technical Information 
P.O. Box 62 
Oak Ridge, TN 37831 


lil. NTIS ORDERS 


(1 Charge NTIS deposit account no. — 








[1] Check/Money Order enclosed for $ 





O1Charge tomy OO American Express [VISA (Mastercard 





Account Number Card expiration date 


C— Ship and Bill (see below for restrictions) 
Employer identification number (9 digits) 


Purchase Order number _ 





Phone number of billing office 


Ship & Bill service is restricted to North America 

employer identification number plus the ph 

payment charge will be applied to billings more than 30 days overdt 
speeds order processing. Be sure payment and order are sent together 


Mail orders to: U.S. Department of Commerce 
Technology Administration 
National Technical Information Service 
Springfield, VA 22161 


IF NO METHOD OF PAYMENT IS INDICATED, YOUR ORDER WILL BE RETURNED TO YOU AS 
A PRICE QUOTE UNPROCESSED. 


DOE/OSTI-0002/0F 10/88 


ENERGY RESEARCH ABSTRACTS 








Q 
Lu 
~ 
<= 
Oo 
Qa 
< 
wn 
wn 
Lu 
co 
Q 
QO 
<x 
Lu 
i 
a 
O 
_ 
uw 
a 
O 
aul 
uw 
an 
a 
uw 
Qa 
uu 
oO 
= 
<x 
- 
W 
<x 
< 
= 
< 
= 
a 
Zz 
<x 
= 
a 
O 
Le 
uu 
- 
= 
oc 
oO 
O 
a 
QO 
oH 
<x 
= 
al 
O 
_ 
oa 
O 


ee 


Change of Address Form 





‘NAME-FIRST, LAST 


| | | | | | | | 
| | | | | 
iced Rian | 





COMPANY NAME OR ADDITIONAL ADDRESS LINE 


STREET ADDRESS 














| 

| 
} | | 
t a 


PLEASE PRINT OR TYPE 





MAIL THIS FORM TO: 


NEW ADDRESS 

Superintendent of Documents iii alain 
Government Printing Office SSOM a ee an a 
Washington, D.C. 20402 


Subscription Order Form 





(Please indicate publication) 
- Domestic; @ $ ____________ Foreign. C1 Remittance Enclosed 
~ NAME-FIRST, LAST ers (Make checks payable 
Psp | | to Superintendent of 
— So faeces neers Documents) 
“COMPANY NAME OR ADDITIONAL ADDRESS LINE va | 





a ood oa a meso (J Charge to my Deposit 
STREET ADDRESS ] Account No. 











city ino ‘| {StaTe] [ ZIPCODE | 
Bok |_| | | | | | matt ORDER FORM To: 
po ae ee tS _________. |. Superintendent of Documents 
PLEASE PRINT OR TYPE | (or) COUNTRY Government Printing Office 
Washington, D.C. 20402 




















